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Continuous Improvement 

MySQL Enterprise Monitor 2.2 

MySQL Cluster 7.1 

MySQL Cluster Manager 1.0  

MySQL Workbench 5.2 

MySQL Database 5.5  

MySQL Enterprise Backup 3.5 

MySQL Enterprise Monitor 2.3 

MySQL Cluster Manager 1.1  

  

  

DRIVING MySQL 

INNOVATION 

All GA! 

MySQL Enterprise Backup 3.7 

Oracle VM Template for MySQL 

Enterprise Edition 

MySQL Enterprise Oracle 

Certifications 

MySQL Windows Installer 

MySQL Enterprise Security 

MySQL Enterprise Scalability 

MySQL Database 5.6 DMR* 

MySQL Cluster 7.2 DMR 

MySQL Labs! 

(ñearly and oftenò) 

All GA! 

 

MySQL Cluster 7.2 

MySQL Cluster Manager 1.4 

MySQL Utilities 1.0.6 

MySQL Migration Wizard 

MySQL Enterprise Backup 3.8 

MySQL Enterprise Audit 

MySQL Database 5.6 

 

 

MySQL Cluster 7.3 DMR 

 

A BETTER 

MySQL  
*Development Milestone Release 

2010 2011 2012-13 

All GA! 

Available Now! 
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40% DATA GROWTH 
PER YEAR 

5.9BN MOBILE SUBS IN 2011  

OVER 1.2 BILLION iOS & ANDROID 

APPS  IN 2012 

85% HANDSETS    

SHIPPED WITH A BROWSER 

$1TR BY 2013 

$700BN IN 2011 

2.2BN USERS 

630M WEB SITES 

400m TWEETS 
PER DAY 

955M USERS 

552M DAILY ACTIVE  

72 HOURS  
UPLOADED EVERY 

MINUTE 
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MySQL─◖Ⱶꜙ♬♥▫  

Á ≢1,500 ▬fi☻♩כꜟ ( )  

Á Facebook─ⱨ□fi : 163,000, +35%  

Á Twitter─ⱨ◊꜡꞉כ : 25,000, +67%  

Á MySQL Newsletter: 140 , +20%  

Á ▬ⱬfi♩: MySQL Dev Days & MySQL Tech Tours etc 

Á ⌂≥≢─ : CRN, Linux Journal, PHP Architect... 

Á MySQL│◒ꜝ►♪≢─ ╙  
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MySQL 5.6 GA 
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MySQL 5.6 GA 

Á :  &  

Á :   

Á InnoDB:  

Á :  

Á NotOnlySQL :  

 

Á  

dev.mysql.com/downloads/mysql/ 

New! 
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MySQL 5.6  
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CPU Threads 

MySQL 5.6 Read Write (Linux) 

Á ─Ɫכ♪►▼▪╛OS⌐ ⇔√  

Oracle Linux 6 

Intel(R) Xeon(R) E7540 x86_64 

MySQL leveraging: 

- 48 of 96 available CPU threads 

- 2 GHz, 512GB RAM 

MySQL 5.6: Scalability 
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MySQL 5.5 
 

MySQL 5.6  
 

Up to 234% Performance Gain 
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Connections 

MySQL 5.6 vs. 5.5 - Read Only (Linux)  

Oracle Linux 6 

Intel(R) Xeon(R) E7540 x86_64 

MySQL leveraging: 

- 48 of 96 available CPU threads 

- 2 GHz, 512GB RAM 

MySQL 5.6 SysBench Benchmarks 
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Å꜠ ─◒♇Ⱳ♩ꜟⱠ⌂כ◦●  

Å☻꜠♇♪─ ─  

Å ♩ꜝfi◙◒◦ꜛfi─   

ÅSSD┼─  

─☻כ♁ꜞ ⌐╟╢ ≤  

Å○fiꜝ▬fi≢─DDL  

Å♥כⱩꜟ☻Ɑכ☻─ ─  

ÅⱣ♇ⱨ□ⱪכꜟ─♄fiⱪ&ꜞ☻♩▪ 

─ ─  

ÅNoSQL≢─InnoDB┼─◐כⱣꜞꜙכ ▪◒☿☻ 

─ ─  

MySQL : InnoDB 
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MySQL 5.6: InnoDB 

Á  (
) 

Á  

Á  

-  

- /  

Á SSD  

- 4, 8k  

- .ibd  

- UNDO  

Better Performance, Scalability 
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Á Web  

Á  

SET autocommit  = 1;  

SELECT c FROM sbtest  WHERE id=N;  

 

SET autocommit  = 0;  

START TRANSACTION READ ONLY; 

SELECT c FROM sbtest  WHERE id=N;  

COMMIT; 

♦ⱨ◊ꜟ♩ 

♩ꜝfi◙◒◦ꜛfi  

MySQL 5.6: InnoDB 
 

http://dev.mysql.com/doc/refman/5.6/en/innodb-performance.html#innodb-performance-ro-txn 
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─ⱴכ◐☻  ╩○fiꜝ▬fi≢ ⁹ ╩   

MySQL 5.6: InnoDB 

ÁCREATE INDEX 

ÁDROP INDEX 

ÁAUTO_INCREMENT  

ÁADD/DROP FOREIGN KEY 

ÁRENAME COLUMN 

Á ROW FORMAT, KEY_BLOCK_SIZE  

Á NULL, NOT_NULL  

Á  

DDL  
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Á  

Á /  

Á ID  

◦ꜗ♇♩♄►fi ⌐ ⌐Ᵽ♇ⱨ□ⱪכꜟ─ ╩♄fiⱪ: 

mysql > SET innodb_buffer_pool_dump_at_shutdown =ON; 

 

⌐♄fiⱪ↕╣√ ╩Ᵽ♇ⱨ□ⱪכ꜡⌐ꜟכ♪: 

mysql > SET innodb_buffer_pool_load_at_startup =ON; 

Á ╛ ─Ᵽכ◘™⇔ ≢╙ ⇔⌂™ 

Á ◒ꜝ►♪⁸ⱱ☻♥▫fi◓⁸SaaS⌂≥─ ≢╙ⱷꜞ♇♩ 

MySQL 5.6: InnoDB 
&  
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CREATE TABLE t(c1 INT) engine= InnoDB ;  

FLUSH TABLE t FOR EXPORT; --  quiesce  the table and create the meta data file  

$innodb_data_home_dir /test/t.cfg  

UNLOCK TABLES;  

 

 Export: 

 Import: 
CREATE TABLE t(c1 INT) engine= InnoDB ; --  if it doesn't already exist  

ALTER TABLE t DISCARD TABLESPACE;  

--  The user must stop all updates on the tables, prior to the IMPORT  

ALTER TABLE t IMPORT TABLESPACE;  

MySQL 5.6: InnoDB 

ÁMySQL  
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MySQL 5.6: InnoDB 
 

ÁInnoDB  
- Memcached API  
- Memcached  
- SQL  

ÁNotOnlySQL  
ï  
ï JOIN FK  

SQL   

Á  
ïmysqld Memcached  

 
ï InnoDB API memcached

 
ï  

 
 

RDBMS NoSQL  

InnoDB Storage Engine 

MySQL Server Memcached plugin 

Application 

SQL  
(MySQL Client) 

NoSQL  
(Memcached 

  Protocol) 
mysqld 



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 18 

NoSQL API⌐╟╢  
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Client Connections 

MySQL 5.6: NoSQL Benchmarking 

Memcached API 

SQL 

Customized Java-based App Test Harness 

Oracle Linux 6 

Intel(R) Xeon(R) 2.0 x86_64 

MySQL leveraging: 

- 8 available CPU threads 

- 2 GHz, 16GB RAM 

Up to 9x Higher ñSET / INSERTò Throughput 

blogs.oracle.com/mysqlinnodb/entry/new_enhancements_for_innodb_memcached 
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Å◘Ⱪ◒◄ꜞ─  

Åⱨ□▬ꜟ♁כ♩─  

ÅIndex Condition Pushdown⌐╟╢JOIN ─  

ÅBatched Key Access⅔╟┘Multi-Range Read⌐╟╢JOIN ─  

SQL ─ & ─  

ÅINSERT, UPDATE, DELETE≢─EXPLAIN ─  

ÅJSONⱨ◊כⱴ♇♩≢─EXPLAIN ─  

ÅOptimizer Traces 

╟╡ ⌂  

MySQL 5.6:  



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 20 

Á ◘Ⱪ◒◄ꜞ─   

Á LIMIT ≢ ╩♪כ◖꜠─ ∆╢ ─ⱨ□▬ꜟכ♁ה♩╩  

- 4   - 40 ⅛╠10 ⌐  

Á ▬fi♦♇◒☻ ─ⱪ♇◦ꜙ♄►fi 

- 160  - 15 ⅛╠90Ⱶꜞ ⌐  

Á FROM⅛╠─ⱦꜙכ ◘Ⱪ◒◄ꜞ─ ♃כ♦ ╩  

- EXPLAIN⅜240  - 8 ⅛╠2 ⌐   

Á Ᵽ♇♅הכ◐ה▪◒☿☻≤ ─ ╖ ╡ 

- 280  - 2800 ⅛╠10 ⌐  

Á ○ⱪ♥▫ⱴ▬◙─ ─  

 

MySQL 5.6:  



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 21 

SELECT title FROM film WHERE film_id  IN  

   (SELECT film_id  FROM film_actor   

         GROUP BY film_id  HAVING count(*) > 12);  

MySQL 5.6: ○ⱪ♥▫ⱴ▬◙ 

Á  

ï JOIN  

Á  

ïDBT 3 #13  

ï  

 



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 22 

Á ⱴ♥ꜞ▪ꜝ▬☼╩ ╠∑╢ 

-  EXPLAIN╩  

-  ⌂ ⌐│⁸ⱴ♥ꜞ▪ꜝ▬☼╩ ↑╢ 

-  ⱴ♥ꜞ▪ꜝ▬☼ ╩☻◒♇♦Ⱪꜟ⌐▬fiכ♥√╣↕  

Á 240  (8 ⅛╠2 ⌐ )  

EXPLAIN SELECT * FROM (SELECT * FROM a_big_table );  

SELECT * FROM t1 JOIN (SELECT t2.f1 FROM t2) AS derived_t2  

 ON t1.f2=derived_t2.f1  

 WHERE t1.f1 > 0;  

SELECT é FROM derived_table  AS dt   

         join table AS t WHERE dt.fld = t.dlf  

MySQL 5.6: ○ⱪ♥▫ⱴ▬◙ 
FROM /  
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Á sort_buffer_size ╢⅝≢♩כ♁≢ ─♩כ♁⁸ ⱨ□▬ꜟ 
 ╩ ∆╢ 

Á  1 √╣↕♩כ♁≢Ⱪꜟ☻◐ꜗfiכ♥─ ☿♇♩╩ ∆╢ 

Á ─ 2000 ⁸♦ⱨ◊ꜟ♩─sort_buffer_size  

- 4  (40 ⅛╠10 ⌐ ) 

CREATE TABLE products(  

  productid  int  auto_increment  PRIMARY KEY, 

  productname  varchar ( 200 )  
);  

 

SELECT * FROM products ORDER BY productname  LIMIT 100 ;  

 Web use case ï list top 100 products sorted by name 

MySQL 5.6: ○ⱪ♥▫ⱴ▬◙ 
LIMIT  
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test pe
r 

CREATE TABLE person (  

      personid INTEGER PRIMARY KEY,  

      firstname CHAR( 20),  

      lastname CHAR( 20),  

      postalcode INTEGER,  

      age INTEGER,  

      address CHAR( 50),  

      KEY k 1 (postalcode,age)   
   ) ENGINE=InnoDB;   

SELECT lastname, firstname FROM person  

   WHERE postalcode BETWEEN 5000 AND 5500 AND age BETWEEN 21 AND 22;   

Á ICP ─  
- 15 s (buffer pool 128 Mb)  
- 1.4 s (buffer pool 1.5 Gb)  

Á ICP ─  
- ⌐ ms 90≢☻כ◔─  

Áoptimizer_switch  ─ 

index_condition_pushdown ≢  

MySQL 5.6: ○ⱪ♥▫ⱴ▬◙ 
Index Condition Pushdown (ICP) 
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MySQL 5.6:  
Ᵽ♇♅הכ◐ה▪◒☿☻ BKA ⅔╟┘ⱴꜟ♅ה꜠fi☺כꜞה♪ (MRR) 

♦▫☻◒▪◒☿☻─ ™JOIN◒◄ꜞ─Ɽⱨ◊כⱴfi☻╩   

 
MRR + BKA ⇔─ 

 

MRR + BKA ╡─
 

DBT3 Q3: "Customer Distribution Query"  

optimizer_switch ─ 

batched_key_access ≢  
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Á EXPLAIN   

- JSONⱨ◊כⱴ♇♩≢─  

- SELECT, INSERT, UPDATE, DELETE  

Á ○ⱪ♥▫ⱴ▬◙כ꜠♩ה☻ 

 

 
SET SESSION OPTIMIZER_TRACE=óenabled=onô; 

SELECT (SELECT 1 FROM t6 WHERE d = c)  

AS RESULT FROM t 5;  

SELECT * FROM information_schema.OPTIMIZER_TRACE ;  

MySQL 5.6:  
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MySQL 5.6: Replication  

Åⱴꜟ♅☻꜠♇♪ ☻꜠כⱩ 

ÅⱣ▬♫ꜞ꜡◓─◓ꜟכⱪ◖Ⱶ♇♩ 

Å ⱬכ☻ ꜠ⱪꜞ◔כ◦ꜛfi─ ♃כ♦ ─  

Ɽⱨ◊כⱴfi☻ 

ÅGlobal Transaction Identifiers 
Å꜠ ⱪꜞ◔כ◦ꜛfi ⱨ▼כ○ꜟכⱣכꜚ & כ♥▫ꜞ
♥▫ 

Å☻꜠כⱩ&Ᵽ▬♫ꜞ꜡◓─  

ⱨ▼כ○ꜟכⱣכ & ꜞ◌Ᵽꜞ 

Å꜠ ⱪꜞ◔כ◦ꜛfi ♅▼♇◒◘ⱶ 

─♃כ♦  

Å ꜠ⱪꜞ◔כ◦ꜛfi 

Åꜞ  Ᵽ▬♫ꜞ꜡◓─Ᵽ♇◒▪♇ⱪ─╠⅛♩כ⸗

Å꜡ ◓┼─ⱷ♃♦כ♃─  

─  
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MySQL 5.6: ID 

Å  

/  

ï  

Å  

Å  

Master 

GTID=123456  

GTID=123456  

GTID=123456  GTID=123456  
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ⱨ▼כ○ꜟכⱣכ: ꜠ⱪꜞ◔כ◦ꜛfi─  

ÁGlobal Transaction Identifiers 

ï꜠ⱪꜞ◔כ◦ꜛfi─ ╩ ⌐  

ÁMySQL HA Utilities 

ï ⱨ▼כ○ꜟכⱣ⁸כ ╡ ⅎ⁸ꜞ◌Ᵽꜞ 

ï☻꜠כⱩ─ ⱳꜞ◦כ╩  

Á☻꜠כⱩ&Ᵽ▬♫ꜞ꜡◓─  

ï꜡כꜟⱣ♇◒≤꜠ⱪꜞ◔כ◦ꜛfi ─
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Á SQL  

ïslave_parallel_workers  

ï worker thread SQL   

  

Á ( ) 

ï  

 

Á  

ï  

ï (eventual consistency) 

MySQL 5.6:  
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MySQL 5.6:  

Transaction apply path at the slave. 
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ÁSun Fire X4170 M2 Server 

Á64bit OEL 6.1 

Á48GB RAM 

Á2 sockets, 6 cores with hyper-
threading, 2930MHz 

ÁWorkload: Sysbench 
(10 schemas, 1 table/schema) 

MySQL 5.6:  
5  



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 33 

Á  

 

ÁSync_binlog=1  

 

Á  

 

 

MySQL 5.6:  

 

 

Session 

Binary Log 

Master Database 

T1 T2 

T3 T4 

Group 
commit 
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Binary Log Group Commit Performance 
Binlog=1 

MySQL 5.6  
 

MySQL 5.5 
 

180% Performance Gain 
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Connections 

MySQL 5.6 vs. 5.5 - Read Write (Linux)  

Oracle Linux 6 

Intel(R) Xeon(R) E7540 x86_64 

MySQL leveraging: 

- 48 of 96 available CPU threads 

- 2 GHz, 512GB RAM 
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Á : binlog - row - image=minimal  

Á /  

-  

Á  

Primary Key Changed Columns 

MySQL 5.6: ⱬכ☻꜠ⱪꜞ◔כ◦ꜛfi─  
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Before: 

ï Transaction Data:  in tables 

ï Replication Info:  in files 

MySQL 5.6 

ï Transaction Data:  in tables 

ï Replication Info:  in tables 

 
Data 

 Position Info 

CRASH! 

Time 

Data 

 Position Info 
Time 

Á  

-  

Á  

-  

 

Atomic 
 

Atomic 
 

 

─♃כ♦ ╛ ─ꜞ☻◒╩  
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Á (CRC32) 

ïbinlog-checksum /   

Á CRC32  

Á  

ï /  

(master-verify-checksum option slave-sql-verify-checksum ) 

 

 

Binary Log File 

▬ⱬfi♩ ⌐CRC╩  
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Á  

 

Á (disk network memory) 

ï  

 

Á  

(STATEMENT ROW MIXED ) 
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MySQL 5.6: Ɽⱨ◊כⱴfi☻☻◐כⱴ 

 

ÁSQL /  

Á I/O 

Á  

Á / /  

Á I/O 

 

 

Á  

Á  

Á  

- my.cnf  

-  

Á  
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Å  

Å    

Å I/O  

Å  

Å  

Å  

Å I/O 

Å   

Å  
Å   

 

MySQL 5.6 ï  
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MySQL 5.6:  
 

Á  

ï  

ï  

ï  

ï SHA256  
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Á TIME/TIMESTAMP/DATETIME - ─ ╩  

CREATE TABLE t1 (t TIME(3), dt  DATETIME(6));  

 

Á TIMESTAMP/DATETIME ï ♦ⱨ◊ꜟ♩/  ↕╣╢ ⌐ 

                                               CURRENT_TIMESTAMP╩  
CREATE TABLE t1 (  

ts  TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,  

dt  DATETIME DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP ); 

 

Á TIMESTAMP ï NULL╩ ⌐ 

MySQL 5.6:  

─ ™ ╩  
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Get it now! 

dev.mysql.com/downloads/mysql/ 

MySQL 5.6: ∕─ ─  

Á  

Á  

ï  

ï /  

ï  

ÁGIS:   
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MySQL◘כⱣ ─  

ÁWeb  

Á  

ï  

ï NoSQL  (HTTP, JSON, JavaScript ) 

Á  

ïInnoDB  

ï / /  

ÁInnoDB 

ï ( ) GIS 

ï  ( )  

Á  

 

 



Copyright © 2013, Oracle and/or its affiliates. All rights reserved. 45 

5.6 

7.2 

MySQL Server ï GA 
InnoDB &  

 & NoSQL  

MySQL Cluster - GA 
JOIN  

 

7.3 
MySQL Cluster - DMR 

 

Node.jp API  
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