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The*world's*most*popular*open*source*database*
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Oracle*Database*&*MySQL�
Complementary&ƌĴvů!ƍ�

• ƴƶmƕƪƑyÔƪķ�ƩƑ�ƐƜƷƟƱƩ�
• MySQLƫWebƩƑƖƷǚǧƼǈǛǐǔȀǕȂǜ�

• MySQLƦOracleƪ�·ƺşøƙƸƷƑyÔƩƲƴƶmƕƪǳǻǗǛ�

4�

Web&and&Cloud&compuKng&is&not&a&‘one&size&fits&all’&model&
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The*world's*most*popular*open*source*database*

 

72ȉDB-Engines.com 

http://db-engines.com/en/ 
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MySQL*ƽȂǇǙǈǖǵ*
&
Web,&ǈǺǀǜƞƚƤĝưŕư&

• ƽȂǇǙǈǖǵƪ±Į*

– ǴǏǷȂǼJƪ§ŝ*

– ǄǩǙƾǰƿǍƉǣȂǌƉǌȂǢǺȀǔƿǲƪ*
ǻǧƼǈǔǻȀǉ*

• WebǐǊȂǼƪ�ĪƦ¢��*

– ǄǩǙƾǰƿǍƪǋǐǛǴǚǼ*

–  InnoDB*&*ǽǩǻǊȂǎǹȀƪ±Į*

• şøēõFó*&*ǒǇǷǻǙƾ*

– ǚȂǔǚƾǈǎǹǝǻ*
– MySQL*Enterprise*EncrypHon*

–  Oracle*Enterprise*Manager*for*MySQL*

*

6*
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MySQL:*Most*Popular*Open*Source*Database*in*the*Cloud*

8*
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WebƑƴƬǈǺǀǜYƖǄǺǈǼĵ\ƺK�ƪǕǗǎǷǮȂǜƥēõ&

• §ļ70%ƪǄǺǈǼǚȂǔǫȂǐƪƑyÔƓMySQLƺ�ø*

– WebƳǅǐǔǲƽǩǻǊȂǎǹȀƉŤŬǎǐǙǲƉĝưŕưƽǩǻǊȂǎǹȀ*

– ƲƢƦƲƘķÆƪmƒƢƟĵ\Ŝ®*

* **

9*

Oracle*Enterprise*Manager*for*MySQL* GA*
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MySQL*&*Oracleĵ\ƪĠV*

• Oracle*Linux**
• Oracle*VM*

• Oracle*Solaris*
• Oracle*Clusterware*
• Oracle*Secure*Backup*

• Oracle*Enterprise*Manager*

• Oracle*Fusion*Middleware*

• Oracle*GoldenGate*
• Oracle*Audit*Vault*&*Database*Firewall*
• MyOracle*Online*Support*

MySQL&Integrates&into&your&Oracle&Environment&

10*
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MySQL&ĵ\ǾȂǜǰǗǩ&
&
*
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4.0&
/´Ñě/GIS*(MyISAM)*
Ķ²ǙȂǨǼUPDATE/DELETE*
ĝưŕưǺƿǨǺǻfǌȂǢ�

Oracle*MySQL* Sun*

3.23&
MyISAM*
InnoDB*
ǽǩǻǊȂǎǹȀ*

5.1&
ǩǺǉǆǨǼȁ*
*ǐǛǽȂǏǂȀǏȀȁ*
*ƽȂǇǙǈǖǵ�
ǣȂǙƾǎǹǞȀǉ*
ǔǐǈǐǊǏǷȂǺ�

5.6&
memcached*API*
UNDOĲŹg*
Global*TransacHon*ID*
ǰǼǖǐǽǗǜǐǽȂǨ*
ǄȀǺƿȀALTER*TABLE*
ǛǺȀǐǯȂǔǨǼĲŹg*

5.5&
InnoDBƓǚǧǃǼǛƩ*
éWÇfǽǩǻǊȂǎǹȀ*
PERFORMANCE_SCHEMA*

1.0\3.22�A&
ǐǛǽȂǏǂȀǏȀ*(ISAM,*HEAP)�
ǰǼǖǐǽǗǜ�
Windows}�/64bit}�*
¹Éń´rǋȂǜ*(SJIS/UJIS)�

5.0&
ǐǛƽǜǩǾǎȂǏǵ*
ǐǛƽǜǧƼȀǈǎǹȀ�
ǅȂǓǼ/Ǜǻǆ/ǥǷȂ*
XAǛǺȀǍǈǎǹȀ�
INFORMATION_SCHEMA*

4.1&
Unicode}�*
ǌǨǈǂǻ*
CSV,*ARCHIVE*
ndbcluster*

1995� 2000� 2005� 2010� 2015�

5.7+&
¶ǋǐǛǴǚǼƀǄǩǙƾǰƿǍ*
ǾǐǽǐƀǽǩǻǊȂǎǹȀ*
ǰǼǖǓȂǐƀǽǩǻǊȂǎǹȀ*
ǉǼȂǩƀǽǩǻǊȂǎǹȀ*
/´ÑěCJK}�/GIS*(InnoDB)*
ǒǇǷǻǙƾ�J*
ǚȂǔǚƾǈǎǹǝǻ*
NoSQLǄǩǎǹȀ*
*
*
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• MySQL*5.0*(2005)*

– ǐǛƽǜǩǾǎȂǏǵ*
– ǐǛƽǜǧƼȀǈǎǹȀ*
– ǅȂǓǼ*

– Ǜǻǆ*

– ǥǷȂ*

– XAǛǺȀǍǈǎǹȀ*
–  INFORMATION_SCHEMA*

• MySQL*5.1*(2008)*

– ǩǺǉƿȀȁ*
ǐǛǽȂǏǂȀǏȀȁ
ƽȂǇǙǈǖǵ*

– ǣȂǙƾǎǹǞȀǉ*

– İǫȂǐȁ*
ǽǩǻǊȂǎǹȀ*

– ǔǐǈǐǊǏǷȂǺ*
– ǾǉǙȂǨǼ�

13�

• MySQL*5.5*(2010)*

– InnoDBƓǚǧǃǼǛƩ*

– éWÇf*
ǽǩǻǊȂǎǹȀ*

– ǽǩǻǊȂǎǹȀȁ*
ǡȂǛǥȂǛ*

– PERFORMANCE_SCHEMA�

ƗƸƯƥƪMySQLƪÖĪ¢��
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•  �Ī*

– ǱǷȂǙǗǈǐƪ8B*

– Lì~øǛǺȀǍǈǎǹȀ*
– SSDƭƪÃŢJ*

– UNDOĲŹg*

– ǌǨǈǂǻſśJ*

–  JSON*EXPLAIN*
– Memcached*API*

•  Rø��
– Global*TransacHon*ID*
– īGǧǁȂǼǄȂǢȂ*

– ǰǼǖǐǽǗǜȁǐǽȂǨ*
– Binlog*ǉǼȂǩȁǋǱǗǛ*
– İǫȂǐȁǽǩǻǊȂǎǹ
ȀÃŢJ*

– ǈǺǗǎǷǒȂǧȁ*
ǐǽȂǨ*

– ǖǁǗǈǌǲ�

14�

•  şøFó*

– ǄȀǺƿȀALTER*TABLE*
– ǢǗǧƼǩȂǼƪǕȀǩ*
ƑƴƬƿȀǯȂǛ*

– ǛǺȀǐǯȂǔǨǼ*
ĲŹg*

– ǒǇǷǻǙƾ�J*

• ǣǐǿȂǜǯǻǎȂ*

•  SHA256*
• ǣǐǿȂǜoF*

MySQL5.6ƥƪÖĪ¢��
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ǐǇȂǰƪkÀƺǄȀǺƿȀƥRĪƊ(×½Ůƺ@çƀ*

MySQL*5.6:*InnoDB�

• CREATE INDEX 
• DROP INDEX 
• AUTO_INCREMENTƪ'ƺkÀ 
• ADD/DROP FOREIGN KEY 
• RENAME COLUMN 
• ǙȂǨǼƪROW FORMAT, KEY_BLOCK_SIZEƺkÀ 
• ;ƪNULL, NOT_NULLƺkÀ 
• ;ƪŗDƉ@ŰƉ	ƬÂƐ*

ǄȀǺƿȀƥƪDDLxİ�
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MySQL*5.6:*InnoDB�

• ōGā�ƒƵǢǗǧƼǩȂǼƩǚȂǔƓǇǵǗǎǷƙƸƟñ�Ʃ*

• ǎǵǗǛǕǀȀ/ōG½ƩīGƥƉƯƟƫ�Gƥ*

• ǚƾǐǈ�ƩƫǙȂǨǼǐǬȂǐƪǬȂǏIDƪưƺÁƔ7Ɯ�

ǢǗǧƼǩȂǼƪǕȀǩ&ǻǐǛƽ�

ǎǵǗǛǕǀȀ½ƩīGÿƩǢǗǧƼǩȂǼƪ3{ƺǕȀǩ:*
mysql> SET innodb_buffer_pool_dump_at_shutdown=ON; 
 
ōG½ƩǕȀǩƙƸƟ3{ƺǢǗǧƼǩȂǼƩǾȂǜ:*
mysql> SET innodb_buffer_pool_load_at_startup=ON;*

! *4ōGā�Ƴ¶ƚƏǌȂǢƪōGā�ƥƲ�ĪEJƚƨƏ*

! *ǈǺǀǜƉǭǐǙƾȀǉƉSaaSƨƧƪöjƥƲǳǻǗǛ*
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MySQL*5.6:*InnoDB*
� •  InnoDBƩĚ»ƕƉĕKƩƽǈǒǐ�

-  Memcached*APIĞùƪƽǈǒǐ�
-  ¸sƪMemcachedǈǺƿƽȀǛƺ�ø�
-  SQLk©ƺǢƿǣǐ�

•  NotOnlySQLƽǈǒǐ�
–  ǇȂȁǢǻǷȂ¯�ø�
– ĶŵƨǈǂǻƳJOINƉFKƩƫSQLƺ�øƀ�

•  xĳ�
–  mysqldƩMemcachedƺƆ
ǚȂǴȀȁǩǺǉƿȀƦƚƤĠV�

–  ǟƿǙƾǨInnoDB*APIƺmemcached*

ǩǾǛǋǼƩǰǗǦȀǉ�
– Ŏ�ǽƿǙȀǎøƪƆ
1ÅǩǾǒǐȁǐǬȂǐ�

RDBMSƦNoSQLƪ�đ�

InnoDB&Storage&Engine&

MySQL&Server& Memcached&plugin&

ApplicaKon&
SQL&&

(MySQL&Client)&

NoSQL&&
(Memcached&
&&Protocol)&

mysqld&
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MySQL*5.6:*ReplicaHon±_ê*
*

• ǰǼǖǐǽǗǜƀǐǽȂǨ*
• ǢƿǝǻǾǉƪǉǼȂǩǋǱǗǛ*
• İǫȂǐƀǽǩǻǊȂǎǹȀƪŒŘǚȂǔŧƪ@ç*

ǣǧǃȂǰȀǐ*

• Global*TransacHon*IdenHfiers*
• ǽǩǻǊȂǎǹȀƀǧǁȂǼǄȂǢȂ*&*ēõǸȂǙƾǻǙƾ*
• ǐǽȂǨ&ǢƿǝǻǾǉƪĨųz�Y�*

ǧǁȂǼǄȂǢȂƀ&*ǻǅǢǻ*

• ǽǩǻǊȂǎǹȀƀǖǁǗǈǌǲ*

ǚȂǔƪØĈ�*

• Ş�ǽǩǻǊȂǎǹȀ*
• ǻǴȂǛƒƵƪǢƿǝǻǾǉƪǢǗǈƽǗǩ*
• ǾǉƭƪǳǔǚȂǔƪŗD*

ŭþȃēõƪĕĚJ*
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MySQL*Fabric*1.5:*ſRø�*&*ǎǵȂǚƾȀǉ*

•  OpenStack*ƦƪĠV*

• ſRø�*

– ǌȂǢƪĀĹ;*ǐǽȂǨƪīG¼ÏƦřŠÿ
ƨǽǩǻǊȂǎǹȀ9ƶÂƐ*

• ǎǵȂǚƾȀǉƩƴƷ¢��*

– ƽǩǻǊȂǎǹȀƓǎǵȂǜƪǇȂƺ¨�*

•  ³²fƉ¹�fƉ´r;f*

– ǽȀǏƯƟƫǡǗǎǷ*
– ǎǵȂǜ4Ó�RĪ*

•  Fabric}�ǋǟǈǔ=ø:*Python,*Java,*
PHP,*.NET,*C*(labs)*

– ǩǾǇǎƺ�ƹƨƏƪƥ�ǽƿǙȀǎƉ*
ǮǛǼǟǗǈëƚ*

19*

MySQL&Fabric&

Connector*

ApplicaHon*

Read\slaves&

mappings&

SQL&

HA&group&

Read\slaves&

HA&group&

Connector*

ApplicaHon*

GA*
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ǈǺǀǜöjƥƪşøFóJ&
*

• MySQL*Fabric**

– ſRø�ƀ&*ǎǵȂǚƾȀǉ**

• ǰǎȀƦMySQLƪǩǾǥǏǹǞȀǉ*

– OpenStack*Nova*
– }��w:*Trove,*AWS*

• ǌȂǢƪǒǗǛƽǗǩ*
– ǐǽȂǨƪĶĵ*

– ǽǩǻǊȂǎǹȀƪľw*

20*

MySQL*Fabric:*OpenStackƦƪŜ®**
*

labs.mysql.com*
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MySQL*5.7*DMR�

21�
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MySQL*5.7:*�ƨ±Įê*

•  InnoDB:*ǛǺȀǍǈǎǹȀ6õ�ĪƉRø�ƉIO�ĪƪY�*

• ReplicaKon:*�ĪƦRø�ƪY�*

•  Fabric:*ſRø�Ó�ƦǎǵȂǚƾȀǉÓ�ƪxô*

• Performance&Schema:*�ĪĠļ�iƪƙƵƨƷŗD*

• OpKmizer:*ƴƶłĜƨEXPLAINƉǣȂǌƉSQL6õ�Ī*

• GIS:*InnoDBƪ*spaHal*ƿȀǚǗǈǐƉBoost.GeometryƦƪĠV*

*

Available*Now!*dev.mysql.com/downloads/mysql/*

22*
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MySQL&5.7&

MySQL&5.6&

MySQL&5.5&

MySQL*5.7:*Sysbench*Benchmark*
*

Intel(R)*Xeon(R)*CPU*E7U4860*x86_64*

4*sockets*x*10*coresUHT*(80*CPU*threads)*

2.3*GHz,*512*GB*RAM*

Oracle*Linux*6.5*

&&&&&&&&&&2x&Faster&than&MySQL&5.6&
& & & &3x&Faster&than&MySQL&5.5&

645,000&QPS&

23*
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MySQL*5.7:*ǄǩǙƾǰƿǍ*–*¶ǋǐǛǴǚǼ**
&
SQL´ƪxİ�ĪƺY�&
*

• ¶ƚƏǋǐǛǴǚǼƩƴƶǐǛǽȂǏǂȀǏȀƥƪ6õƺ±_*

– *ƴƶØĈƥGÿƨǋǐǛĸďƲƶ*
– *ǇȂƪLìƉǙȂǨǼǐǇǵȀƉǽȀǏǐǇǵȀƉƿȀǚǗǈǐǐǇǵȀƨƧ*

• ÔƋƨŗDķĚƩƤǋǐǛƺľwRĪ*

– ǚƾǐǈI/O6õ�Ī*

– ǳǴǻ6õ�Ī*

• ƿȀǚǗǈǐƒƵǽǋȂǜƭƪLìƪĸďƲƶ±_*

• ǋǐǛƪ'ƫEXPLAINƪJSON7CƩZƯƸƷ*

*
24*
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MySQL*5.7:*OpHmizer*U*JSON*EXPLAINƭƪǋǐǛ�iŗD*
*

•  JSON*EXPLAINƺ¢�*

– 7CRĪƨǋǐǛ�iƺ/ƤĲĉ*

– MySQL*WorkbenchƪVisual*ExplainƩƲĲĉ*

25*

{ 
  "query_block": { 
    "select_id": 1, 
    "cost_info": { 
      "query_cost": "200.40" 
    }, 
    "table": { 
      "table_name": "nicer_but_slower_film_list", 
      "access_type": "ALL", 
      "rows_examined_per_scan": 992, 
      "rows_produced_per_join": 992, 
      "filtered": 100, 
      "cost_info": { 
        "read_cost": "2.00", 
        "eval_cost": "198.40", 
        "prefix_cost": "200.40", 
        "data_read_per_join": "852K" 
      }, 
      "used_columns": [ 
        "FID", 
        "title", 
        "description", 
        "category", 
        "price", 
        "length", 
        "rating", 
        "actors" 
      ], 
...  
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MySQL*5.7:*InnoDB,*NoSQL*With*Memcached*
*MySQL&5.6ƴƶ6&��ſś&
Thank&you,&Facebook&
&
&&&&&&&&&&&&
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26*

Intel(R)*Xeon(R)*CPU*E7U4860*x86_64*

4*sockets*x*10*coresUHT*(80*CPU*threads)*

2.3*GHz,*512*GB*RAM*

Oracle*Linux*6.5*
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ǳǴǻĠļ�i&
• Ġļ�iƪOŴ*

– ǳǴǻƪ=øǔƿǩ<*
(ǇǵǗǎǷƉ3ŤǢǗǧƼ…)*

– ǐǽǗǜ/ƽǅǀȀǛ/ǸȂǍ/
ǭǐǛÜƪǳǴǻ6õ**

• ZƯƸƷ���i*

– ǳǴǻ=øŧ*(ǢƿǛ)*

– 6õ²*

– Ãn/Ã�*

SQL´Ġļ�i&
• ǐǛƽǜǩǾǎȂǏǵ**
• ǐǛƽǜǧƼȀǈǎǹȀ*
• ǩǻǬƽȂǜǐǙȂǛǳȀ
Ǜ*

•  ǛǺȀǍǈǎǹȀ*

ŗD�i&
•  ǽǩǻǊȂǎǹȀǐǽȂǨ
�i*

•  MDLǾǗǈĠļ�i*

• ǐǽǗǜƘƦƪǸȂǍk
²*

•  Server*stage*tracking*
• ū½ŮxİƙƸƤƏƷ
SQL´*

•  ǳǴǻǧǗǛǩǻȀǛƦǄȂ
ǢȂǪǗǜƪ@ç*

*

MySQL*5.7:*Performance*Schema*
&

27*
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MySQL*SYS*Schema*
&
DBēõħƉŭþħƳşø �ħƺ°«&
• DBēõħƳşø �ħƪ�ÒFóƺ±_*

*U*ǌȂǢƪĎ*ñáƉǸȂǍƳǭǐǛƪñáƉ�ķƨĎ*¥Õ***

*U*�Ī^ŻƪþĸƉ8ËƑƴƬ±_*

• ñáƺƴƶĕKƩ�ªƚõĻƜƷƟƱƪĶ²ƪǥǷȂ*

*U*IOŧƪſƏǧƼƿǼƳ6õƉǾǗǈƉǋǐǛƪſƏSQL´***

*U*ǙȂǨǼƉƿȀǚǗǈǐƉǐǇȂǰƪĠļ***

• �ƪǚȂǔǫȂǐƩƑƖƷSYSż�ÖĪ:*

U*Oracle*V$Ĳ*(GÿǣǧǃȂǰȀǐǥǷȂ)*

U*Microsov*SQL*Server*DMV*(Dynamic*Management*Views)*

28*
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• òīǋȂǜƪĤƔ©Ɛ*

– ĐŮb��iƪļĒ*

– ĐŮb��iƪ8Ë*

• OGC(Open*GeospaHal*ConsorHum)é¡*

– ǣǧǃȂǰȀǐƪY�*

• GeoJSON*
• Boost.GeometryƩƴƷFÌ*

– ǂǇǐǣȂǛƦƪ�ã*

– ŷ�ƩâþƨǋǱǷǞǙƾ*
• Boost.GeometryƭƪǋȀǛǻǥǷȂǛƲ*

MySQL*5.7:*GIS*U*Boost.GeometryƦƪĠV&

29*
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MySQL*Labs�

30�
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ǈǂǻȁǻǺƿǛȁǩǺǉƿȀ&
• ǈǂǻƪÁƔ©Ɛ*(ǣȂǐƪAƦ�)**

• ǣȂǐƚƟ�ƥƪÁƔ©ƐǩǺǉƿȀ*
– ƽǩǻǊȂǎǹȀƺkÀƜƷƗƦƨƕ^ŻƪƎƷǈǂǻƺÁƔ©Ɛ*

– ǤȀǛƪŗD*

– JOINŸƪkÀ*

• ORǰǗǣȂƳǌȂǜǣȂǙƾĵƪƽǩǻƨƧƓþİƜƷ*
^ŻƦƨƶ�ƷǈǂǻƨƧƩ}�*

31*

labs.mysql.com*
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MySQL*5.7:*InnoDB*Compression&
Thank&you,&SanDisk&Fusion\io&

• ǬȂǏǽǫǼƥƪřŠÿdģ*

– ǢǗǈǉǺǀȀǜǐǽǗǜƩƴƶīGÿƩdģ*

– IOǽƿǶƩƤēõ*

– ǐǣȂǐǧƼƿǼƺ�øƊǌǯȂǛæưOSǅȂǟǼƑƴƬǧƼƿǼǎǐǙǲƓ�ķ*

•  IO@ç**

– MySQLƪ�ĪY�*

– ǐǛǽȂǏ=øFóY�*

– ÁƔŕưǌƿǈǼ@çƉSSDƪǺƿǧǌƿǈǼƺĢ¤*

• /ƤƪInnoDBƪǚȂǔƉǎǐǙǲĲŹgƉUNDOǾǉƓ}ŉ*

32*
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• Ķ²ƪǰǐǔȂƥƪkÀêƺ1S
ƪǐǽȂǨƩŴĘ*

– /ƤƪǎǵȂǜƪǚȂǔƺŴĘ*

– ƴƶÍőƨǽǩǻǊȂǎǹȀÓ�*

– ǢǗǈƽǗǩ6õƺŴĘ*

• éWÇǽǩǻǊȂǎǹȀ&±Įî*
ǰǼǖǐǽǗǜǐǽȂǨ}�*

• ǐǽȂǨ)ƥƪǧƾǼǔǻȀǉRĪ*

MySQL*5.7:*MulHUSource*ReplicaHon*
*

Binlog*

Master*1*

Binlog*

Master*2*

…*

…*

Binlog*

Master*N*

IO*1*

Relay*1*

Coordinator*

W1* W2* …* WX*

IO*2*

Relay*2*

Coordinator*

W1* W2* …* WX*

…*

…*

Coordinator*

W1* W2* …* WX*

IO*N*

Relay*N*

Coordinator*

W1* W2* …* WX*

Slave&

33*
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•  ǎǁƽȂǜȁǝǗǎȀǉf”ý�”WÇǽǩǻǊȂǎǹȀ*

•  À¶ƫǰǼǖȁǰǐǔfƥƧƗƥƲRĪ*

–  ĄĂƪÑąƦĻà(ǛǺȀǍǈǎǹȀƪǾȂǼǢǗǈ*

–  “OpHmisHc*State*Machine”*ǽǩǻǊȂǎǹȀ*

•  ǉǼȂǩǳȀǢȂƪēõƦųzÑąƺīGJ*

–  ǌȂǢƪǧǁȂǼǄȂǢȂ�ķ*

–  Ó�ƪ¢�/ģ�ƪÍő�*

–  K�ųzêëƚ*
–  īG4Ó�*

•  ¸sÓ�ƦƪĠV*

–  InnoDB*
–  GTIDǫȂǐƪǽǩǻǊȂǎǹȀ*
–  PERFORMANCE_SCHEMA*

MySQL*5.7:*ǉǼȂǩǽǩǻǊȂǎǹȀ*

ApplicaHon*

MySQL*Masters*
ReplicaHon**

Plugin*

API*

MySQL*
Server*

Group*Comms*
(Corosync)*

34*
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HTTP*Plugin*for*MySQL&
• MySQLǌȂǢƭƪHTTP(S)ǂȀǜǯƿȀǛƺ¨�ƜƷǩǺǉƿȀ*

• ğÌƺUTF8ƥǂȀǋȂǜƙƸƟJSONǧǃȂǰǗǛƩǎǻƽǺƿǑ*

•  3čżƪǸȂǍǂȀǜǯƿȀǛ*
– SQL*
– CRUD*U*KeyUValue*
– JSON*U*Document*

35*

labs.mysql.com*
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ǚȂǔǚƾǈǎǹǝǻ�
şøēõƺFóJƀ�

• ǐǛǽȂǏǂȀǏȀƦMySQLǌȂǢƪǳǔǚȂǔƪĠVǽǯǏǛǻ*
–  InnoDBƪ=êƺâø*

– #ź�ƪſƏƌǈǺǗǎǷǒȂǧƍƨǙȂǨǼ*

–  FRMǧƼƿǼƺĤƔ©Ɛ*

•  INFORMATION_SCHEMAƪǙȂǨǼƫǥǷȂƦƚƤxĳ*

– Lì6õƪÃŢJ*

– ǌȂǢ/�ƪǣǧǃȂǰȀǐƪY�*

• ¢�RĪ*

– �·�©�ƺĢ¤*

– ǩǺǉƿȀƦƚƤxĳƙƸƷƗƦƺ�w*

labs.mysql.com*
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MySQL*Cluster�

37�
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1,000+ǜǼ��ƪP�ƺuƷMySQL*Cluster�

38�

ƽǩǻǊȂǎǹȀ�

�ûÃnęƪǄȀǺƿȀàæǌȂ
ǥǐƊPaypalƪQ�ŮƳǈǽǏǗ
ǛǅȂǜƥƪŘŨƳ.ŨƓRĪƊ
ƽǈǙƾǨƽǅǀȀǛ1+��Ɖ20
��ƪŚŊƩ}�ƚƉ203ƪcƦ
egƥ=øRĪƊ�ó30%ƪ
�ūƊ�

MySQL�.ƪFÌ 
MySQL ClusterƺAWSƪ5¡êƩ
�.ƚƉ/�ûƥ1/3ĊÈèƪǽƿ
ǙȀǎƺxôƊǻƽǼǔƿǲƥƪ�
ØÑąƓRĪƩƊ 
MySQL�.ƪõù 
“NoSQLƪð�ƥƎƷŖśƨŭþƦ
SQLǴǚǼƪ#ź�ƪ�·ƪǳǻǗ
ǛƺxĳƚƤƷƟƱ” 
Daniel Austin, Chief Architect, 
PayPal 
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MySQL*Cluster*

• īGǎǵȂǚƾȀǉƉǰǼǖǰǐǔ*
•  ACIDǛǺȀǍǈǎǹȀƉOLTPƦǻƽǼǔƿǲ8Ë*

LìÀ¶�ĪƪƆ
ſƏ¢��*

• ǎǁƽȂǜǝǗǎȀǉƉK�ųzêëƚ*
• īG�ºƉǄȀǺƿȀǳȀǙǝȀǐ*

99.999%&ƪRø�*

•  ƿȀǳǴǻ6õƩÃŢJȆǚƾǐǈ�øRĪ*

• �ǽƿǙȀǎ*
ǻƽǼǔƿǲ*

• ǇȂȁǢǻǷȂfȆĶŵƨǻǽȂǎǹǝǼƨ6õ*

•  SQL*+*Memcached*+*JavaScript*+*Java*+*HTTP/REST*&*C++*
SQL&+&NoSQL*

• ǄȂǩȀǓȂǐȆ]øîşø°«ǘȂǼ*

• ðÚƨǡȂǜǀǁƽ�ķƉēõĀĹǘȂǼĦƉǌǯȂǛ*�ǋǐǛ*

39*
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MySQL*Cluster*ƽȂǇǙǈǖǵ�

40�

MySQL*Cluster*Data*Nodes*

ǈǺƿƽȀǛ*

ƽǩǻǊȂǎǹȀ*
ǽƿǶ*

ǚȂǔǽƿǶ*

ēõǠȂǜ*
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�.�:*®�ŶŁǟǗǛǿȂǈ*
HLR&/&HSS&

ņŨ,&ŃĿ,&VLR&

ŃĿ,&ŗŏ¦ġ
ǌȂǥǐ,&ņŨ&

�Ĥ�i&
ƪÀ¶&

ǩǻǬƿ&&
ǯǐǛǬƿņŨ&

•  nŧƪÁƔŕưǛǺȀǍǈǎǹȀ*
•  3msÈèƪǚȂǔǫȂǐǽǐǯȀǐ*

•  (×½Ů*&*ǛǺȀǍǈǎǹȀåo*=*ǥǏǟǐƪ¬o*

MySQL*Cluster*in*AcHon:*h{p://bit.ly/oRI5tF*
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�.�:*ĬĐÖē>ǎǐǙǲ*
• ĖcäŐĬĐÛĭ*

• I£ÿĬĐÖşøē>ǎǐǙǲ*
•  ǳȀǙǝȀǐĽũ*

•  íµœŧēõ*

•  Ýŉñá*

•  ŽİúÊēõ*

• ǎǐǙǲķ�*
•  K�ųzêëƚ*
•  v/ƨ5ū�*

•  �ƙƨǧǗǛǩǻȀǛ*&*ŠŦƨ=øöj
ƥƪ=ø*

•  4SƪMySQL*ClusterǠȂǜ*Linux
ƑƴƬWindows*

MySQL*User*Conference*Session:*h{p://bit.ly/ogeid3*
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Apps� Apps� Apps� Apps� Apps� Apps� Apps� Apps� Apps� Apps� Apps� Apps�

JPA�

Cluster*JPA�

PHP� Perl� Python� Ruby� JDBC� Cluster*J� JS� Apache� Memcached�

MySQL� JNI� Node.JS� mod_ndb� ndb_eng�

NDB*API*(C++)�

NoSQL*Access*to*MySQL*Cluster*data*

MySQL*Cluster*Data*Nodes*
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Cluster*1*

Synchronous*

replicaHon*

Cluster*2*

InnoDB* MyISAM* MEMORY*

Asynchronous*

replicaHon*

•  Cluster*ǠȂǜǉǼȂǩŮƪWÇƆ
ǽǩǻǊȂǎǹȀƩƴƷſRø��

• šŲeClusterƭƪN·YŷWÇǽ
ǩǻǊȂǎǹȀƩƴƷeõÿ5ū��

• ðwƪ6õYƖǠȂǜƭƪŷWÇ
ǽǩǻǊȂǎǹȀƆ
�ȉǽǯȂǛ���

• ķ�Ʃ�ƛƟÃŢƨǽǩǻǊȂǎǹ
ȀǳǓǗǜ�

ǽǩǻǊȂǎǹȀƪÍő�*
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MySQL*Cluster*Manager*
DevOpsƪÍő�ƦFóƪY�Ɖ(×½Ůƪ@ç&

īGēõ*

• %<ƪǠȂǜƳǈǺǐǔ/
�ƪōG/(×*

• ǄȀǺƿȀƥƪǠȂǜŗD*

• ǄȀǺƿȀƥƪľwkÀ*

• ǄȀǺƿȀƥƪƽǗǩǉ
ǽȂǜ*

• ǄȀǺƿȀǢǗǈƽǗǩ*&*
ǻǅǢǻ*

• ¸sƪǈǺǐǔƪƿȀǯȂ
Ǜ*

SelfUHealing*

•  ǠȂǜĀĹ*

•  SQLǠȂǜƳēõǠȂǜƺ
ZƱƟīGǻǅǢǻ*

ſRø�ƪēõ*

• ǈǺǐǔ/�ƪľwƪ�
ŋ�ƺēõ*

• ľwƪÞġJ*

•  HA*ǂȂǏǁȀǛ*
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MySQL*Cluster*7.4*GA*

4/1/15* 46*
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MySQL*Cluster*7.4*GA*

•  200*Million*NoSQL*
Reads/Sec*

•  2.5M*SQL*Ops/Sec*

•  50%*Faster*Reads*
•  40%*Faster*Mixed*

Performance*

• AcHveUAcHve*
Geographic*
Redundancy*

•  Conflict*DetecHon/
ResoluHon*

AcHveUAcHve*

•  5X*Faster*
Maintenance*Ops*

• Detailed*ReporHng*

Management*
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• Memory*opHmized*tables*

– Durable*
– Mix*with*diskUbased*tables*

• Massively*concurrent*OLTP*

• Distributed*Joins*for*analyHcs*
• Parallel*table*scans*for*nonUindexed*
searches*

• MySQL*Cluster*7.4*FlexAsych*

– 200M*NoSQL*Reads/Second*

4/1/15* 48*

MySQL*Cluster*7.4*NoSQL*Performance*
200*Million*NoSQL*Reads/Second*

!"!!!!

!50,000,000!!

!100,000,000!!

!150,000,000!!

!200,000,000!!

!250,000,000!!
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ad

s&p
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Data&Nodes&

FlexAsync&Reads&
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• Memory*opHmized*tables*

– Durable*
– Mix*with*diskUbased*tables*

• Massively*concurrent*OLTP*

• Distributed*Joins*for*analyHcs*
• Parallel*table*scans*for*nonUindexed*
searches*

• MySQL*Cluster*7.4*DBT2*BM*

– 2.5M*SQL*Statements/Second*

4/1/15* 49*

MySQL*Cluster*7.4*SQL*Performance*
2.5M*SQL*Statements/Second*

!"!!!!

!500,000!!
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2! 4! 6! 8! 10! 12! 14! 16!

SQ
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$

Data$Nodes$
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Performance Enhancements 
MySQL Cluster 7.4 

50%*ReadUOnly*Increase*

4/1/15* 50*
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MySQL*Enterprise*EdiHon�

51�
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ēõǘȂǼ*ŗDÖĪ* ǌǯȂǛ*

• ¢��*

• ſRø�*

• ǒǇǷǻǙƾ*
• ĀÎ*

• ¿TJ*

• ĀĹ*

• ǢǗǈƽǗǩ*
• ŭþ*

• ēõ�
• ǰƿǉǽȂǎǹȀ*

• �ıǌǯȂǛ*
• ǋȀǌǼǙƾȀǉ*

ǌǯȂǛ�
• ǄǺǈǼĵ\ƒƵƪ*

G�"Ŀ*

MySQL*Enterprise*EdiHon*

52*
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MySQLƪǋǱǷǞǙƾîƦ]øî*

• �D 'ƦƚƤ�ıǌǯȂǛƳēõÖĪƉ¢�ÖĪƺ*
Å,ƪ]øîƦƚƤ¨�*

• ǋǱǷǞǙƾîǓǧǛǀǁƽƫGPLƥǓȂǐǋȂǜƲ¨�*

• MySQL*Community*Server*

• MySQL*Cluster*(Community*EdiHon)*

• MySQL*GUIēõǘȂǼ*

• MySQLǋǟǈǔƀ(JDBC,*ODBC,*etc)*

• ǜǇǷǳȀǛ*
• ǧǃȂǺǲ*

ǋǱǷǞǙƾî*

• Standard*EdiHon*
• Enterprise*EdiHon*
• MySQL*Cluster**

Carrier*Grade*EdiHon*

• ]øǺƿǒȀǐ*(ĝưŕưø)*

• ǛǽȂǞȀǉ*

• ǩǾǧǁǗǎǹǝǼǌȂǥǐ*

]øî*
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“�"����MySQL DBA”##

��� �#

MySQL Enterprise Monitor 
• Ķ²ƪMySQLǌȂǢƺ�£ĀĹRĪ
ƨǕǗǎǷǮȂǜ 
 

• ǎǐǙǲ
ƪMySQLǌȂǢƳǽǩǻ
ǊȂǎǹȀÓ�ƺīGÿƩÑ7ƚĀĹ
}ŉƩŗD 
  

• ǼȂǼƩhƣƕĀĹƦň[ 
  

• ^ŻƓþ÷ƜƷAƩŚą 
   

• ^ŻƪƎƷSQL´ƪÑ7ƉĠļ�i
ƪ8ËƓRĪƨQuery Analyzer 
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ǈǂǻĻËÖĪ*U*MySQL*Query*Analyzer*

• /ƤƪMySQLǌȂǢƪ*

/ƤƪSQL´ƺ�£ĀĹ*

•  vmstatƨƧƪOSǋǰȀǜƳMySQLƪ*

SHOWǋǰȀǜƪxİƉ*

ǾǉǧƼƿǼƪ%<ƪĀĹƫ�ķ*

• ǈǂǻƪxİ`²ƉǂǺȂ`²Ɖ*
xİ½ŮƉŒŘǚȂǔŧƨƧƺ�ĺĲĉ*

• ǖǷȂǞȀǉƪƟƱƪĻË�ÒƺăCJ*
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MySQL*Enterprise*Backup�

• ºČ*“InnoDB*Hot*Backup”*

• ǄȀǺƿȀǢǗǈƽǗǩ*&*ǻǅǢǻ**
– ĲƉƿȀǚǗǈǐ*

– ǌȂǢǽǫǼƉǚȂǔǫȂǐǽǫǼƉǄǨǏǁǈǛǽǫǼ*

• Ňõ*or*ïõǢǗǈƽǗǩ*

• ǧǼ*or*�8ǢǗǈƽǗǩ*

• ǯƿȀǛƿȀǔƿǲǻǅǢǻ*
• ǢǗǈƽǗǩǚȂǔƪdģ*

• MyISAMƪǢǗǈƽǗǩƲRĪ*

• ǰǼǖǩǺǗǛǧǃȂǲ(Windows,*Linux,*Unix)*
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MySQL*Enterprise*Security�
lŤŃĿƪǌǯȂǛ�

• PAMȄPluggable*AuthenHcaHon*Modulesȅ�
– lŤŃĿ·�ƭƪƽǈǒǐ�
– ÕéƪƿȀǔǧǁȂǐȄUnixƉLDAPƉKerberosƨƧȅ�
– ǩǾǇǎȇŷǩǾǇǎǸȂǍȂ�

• Windows*

– ǟƿǙƾǨWindowsǌȂǥǐȄWADȅƭƪƽǈǒǐ�

– WindowsƩǾǉƿȀæưǸȂǍƺŃĿ�

• ǩǺǆǨǼŃĿAPI*

MySQL
���"�� �	��������!� ��������#SOP����&
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MySQL*Enterprise*Audit*
ǯǻǎȂǫȂǐƪĀÎÖĪƺ¨��

•  ǾǉǄȀƉǈǂǻȂƪ�iƺĀÎRĪ*

•  ǸȂǍƓǯǻǎȂƺľwRĪȉǧƾǼǔǻȀǉƉǾǉǾȂǙȂǎǹȀ*
•  GÿƩľwƺkÀRĪȉAuditľw½ƩǌȂǢƪ4ōGƓ�ķ*

•  Oracleƪ�ÔƩVƹƝƤXMLǫȂǐƪĀÎǾǉƺ7C*

•  MySQL*5.5ƪAudit*APIƺ�ƢƤxĳ*

•  MySQL*5.5.28*��ƥ�øRĪ*

ĀÎƓ�ķƨƽǩǻǊȂǎǹȀƥƲMySQLƺ=øRĪ�
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MySQL*Enterprise*EncrypHon**
*
Õéé¡ƪ¿T&
&

• MySQLƪ¿TJǺƿǨǺǻ**
– AES256ƩƴƷ}ČŪ¿T*

– 0ŭŪƀ/*ŷ}ČŪ¿T*

• ǇȂƪēõ*

– 0ŭŪƑƴƬċ|Ūƪ÷�*

– Ū�©·�:*RSA,*DSA,*DH*

• ĥXƦǚȂǔƪÑĿ*

– ŶqĥXƉÑĿƉp��ĈŃƪƟƱƪ¿TtÿǡǗǎǷů²*

• Oracle*Key*VaultƦƪĠV*

*
59*

GA*
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MySQL Supportƪð� 

•  ƌǣǧǃȂǰȀǐȁǖǷȂǞȀǉƍƳ 
ƌSQLǖǷȂǞȀǉƍƯƥŚ�ǌǯȂǛƪĔa3 
– ǋȀǌǼǙƾȀǉǌǯȂǛƓZƯƸƤƑƶƉƌǈǂǻȁǽǥǷȂƍƉƌǣǧǃȂǰȀǐȁǖǷȂǞȀǉƍƉ
ƌǽǩǻǊȂǎǹȀȁǽǥǷȂƍƉƌǣȂǙƾǎǹǞȀǉȁǽǥǷȂƍ 
ƨƧƩ}�RĪ 

– łĜƫƗơƵƺLì�ƙƏ 
http://www-jp.mysql.com/support/consultative.html 

• ǓȂǐǋȂǜǽǫǼƥǌǯȂǛRĪ 
– ƮƦƻƧƪǌǯȂǛǂȀǏǞƽƓǓȂǐƺŅƱƷƟƱƉ}�Ɠ»Ə 
– ŭþǂȀǏǞƽƦǌǯȂǛǂȀǏǞƽƲ|ƩŜ®ƚƤƏƷ 
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MySQL Supportƪð� 

• ïõǌȂǢȂK�ņŨ 
– CPU²Ɖǋƽ²Ʃ�sƚƨƏ Ï�ė 

• ǄǺǈǼƪǺƿǧǔƿǲǌǯȂǛ 
– łĜƫƗơƵƺLì�ƙƏ 

http://www.oracle.com/jp/support/lifetime-support/index.html 
http://www-jp.mysql.com/support/ 
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MySQL Enterprise Edition & Cluster CGEƪŀ  

30¹ŮǛǺƿƽǼ 
• Oracle Software Delivery Cloud 

http://edelivery.oracle.com/  
 
• ĵ\ǣǗǈƺţ�ȉ 

“MySQL Database” 
 
• ĵ\ǰǞǷƽǼ*
h{p://dev.mysql.com/doc/indexU
enterprise.html*

ƈ 
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MySQLƪÃ¶�iť#�

• MySQLǭȂǲǬȂǏ*
h{p://wwwUjp.mysql.com/*

• MySQL*ƿǫȀǛ*
h{p://wwwUjp.mysql.com/newsUandUevents/events/*

• MySQLǞǷȂǐǽǔȂȄÄ:ȅƇǰƿǩǾǧƼƿǼ3ƒƵƂƅƄƃƁƺţ�ƕƠƙƏƆ
h{p://www.oracle.com/jp/syndicaHon/subscribe/index.html*

• MySQL*Twi{er**

@mysql_jp&
• OTN*ǒǱǝȂƈǄȀǚǰȀǜƀǋȀǙȀǘ*
h{p://wwwUjp.mysql.com/newsUandUevents/generateUarHcle.php?id=1709*
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Oracle*University*MySQLć$ǋȂǐ�

•  MySQLēõƀI*
– ¹²ȉ3¹Ů**
–  3{ȉƿȀǐǛȂǼƉľwƉēõ¯�ƉǐǛǽȂǏǂȀǏȀƪð�ƉǸȂǍȂēõ�

•  MySQLēõƀII*
– ¹²ȉ2¹Ů*
–  3{ȉǙȂǨǼǳȀǙǝȀǐƉǂǈǐǯȂǛƿȀǯȂǛƉǐǛƽǜǼȂǖȀƉǥǷȂƉ*
ƈƈƈǢǗǈƽǗǩȁǻǅǢǻ*

•  MySQL*Performance*Tuning*
– ¹²ȉ4¹Ů*
–  3{ȉǖǷȂǞȀǉ�üƉǌȂǢȂľwk²Ɖ*
ƈƈƈǐǙȂǔǐk²ƉǈǂǻÃŢJƀƈƈƇįńǙǇǐǛ*

ǄǺǈǼMySQLć$ǋȂǐ&:&www.oracle.com/jpƈȊƈć$/ŌÏƈȊƈć$ǌȂǥǐƈȊƀDatabaseƈȊƀMySQL&
hkp://educaKon.oracle.com/pls/web_prod\plq\dad/ou_product_category.getFamilyPage?p_family_id=406�

ƀƀƀƀƀēõƀI& ƀƀƀƀēõƀII&

Tuning& ***HA&

AdministratorŌÏ}��



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

MySQL&5.7.6&DMR&££§�U�&
2015/3/10&££§�&

9&XR*/*Ryusuke*KAJIYAMA*
MySQL*Sales*ConsulJng*Senior*Manager*
MySQL*Global*Business*Unit*
March*12,*2015*
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MySQL*5.7.6*DMR�

• mysql_install_db��¦�Z/!*

– mysqldlVViniJalizeoemVViniJalizeVinsecure���¡¦g�7�*

• CREATE*USER2hALTER*USER2k���¡¦S�*

– SSL,*PASSWORD*EXPIRE,*ACCOUNT*[LOCK*|*UNLOCK]*

• mysql.user�§�¤lPassword�bauthenJcaJon_stringk 5k*

•  SET*PASSWORD2`rnPASSWORD()W1bZ/!*

– ALTER*USER2glO#w/!*

•  ENCRYPT,*DES_ENCRYPT,*DES_DECRYPTW1Z/!*AES/!�

 §�IA&&&���£�z�
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MySQL*5.7.6*DMR�

• �2:Jgl38Q(��Q^[�Q)%)*
– NVgram`rnMeCab��§�*
– 5.7.6gmsjis,*ujis,*ud8lp%)^cp932,*eucjpms,*ud8mb4m5.7.7g%)�#*
• L\�(Tablespace)�C�K*

• �§�z�¡�¦�l�{�z���§�*[Labs*V>*DMR]*
• �4Lgl��~¤���¥§�}¦�¦bInnoDBk*
• *K0�*
– adapJve*flushing,*{¦����=lmerge_threshold,*32k/64k�§��{�*

InnoDB�

mysql> CREATE TABLESPACE ts1 ADD DATAFILE 'foobar.ibd'; 
mysql> CREATE TABLE t1 (id INT(8)) TABLESPACE = ts1; 
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MySQL*5.7.6*DMR�

• Generated*Column*(B+�)*

– 	¨*

• �}££¢{��¢�{¦*[Labs*V>*DMR]*

•  FROM�gl���}£wVIEWh�;k$��*

• ���NHqtlYk�§�b�����cvf_ua�(�Kk*

• ALTER*TABLElV.wPerformance*SchemagFP�Kk*

Op9mizer�

[GENERATED ALWAYS] AS (expression) [VIRTUAL | STORED] 

CREATE TABLE t1 ( 
first_name VARCHAR(10), 
last_name VARCHAR(10), 
full_name VARCHAR(255) AS (CONCAT(first_name,' ',last_name)) 
); 
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MySQL*5.7.6*DMR�

• �¤��§�¥�£�§�¡¦*[Labs*V>*DMR]*
• G��kGTIDw6��Kk*
• �¤��¥���¥§�l*K��*
• y�£�§�¡¦kGTIDji¥�£�§�¡¦���¡¦l@>wTE*

• �¤§�¥�£�§�¡¦$M?
][Labs]*
– InnoDBl��¢¦���¡¦�

¥�£�§�¡¦�

session_track_gtids = [OFF | OWN_GTID | ALL_GTIDS] 
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MySQL*5.7.6*DMR�

• �§�l£�x��£¦�*[Labs*V>*DMR]*
• }¢§�§�*3000D�S�*
• mysql.plugin�§�¤bInnoDB�C*
• �§��§�l2"�§�`rncollaJonZ/!*
•  InnoDB*GISlcsju-'*
– �|��W1gBoost.Geometry*1.56.0�C^geometry_collecJon�^OGC<??,*

dl��
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5.6& MySQL&Server&–&GA&
InnoDBƪ±ĮƳǄǩǙƾǰƿǍƪ?¶ƩƴƷ�Ī&¢��Y�&
ǽǩǻǊȂǎǹȀƪRø�Y�&&&NoSQLƿȀǔǧǁȂǐŗD&

MySQL&Cluster&\&GA&
ĊŮ2+�ƪNoSQL6õƉĊŮ200��ƪSQL6õ&
ǻǅǢǻƳ4ōG½ŮƪĆģ&

7.4&

5.7& MySQL&Server&–&DMR&
ǻǧƼǈǔǻȀǉ&&&UÖĪƪǩǺǉƿȀJ&
ƙƵƨƷNoSQLƿȀǔǧǁȂǐŗD&
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The*world's*most*popular*open*source*database*

�ûƥÃƲ¾MƚƤƏƷǄȂǩȀǓȂǐƀǚȂǔǫȂǐ*


