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. Continuous Improvement

| > MySQL Cluster 7.2
. MySQL Enterprise Backup 3.7  : QL Clu

DRIVING MySQL Oracle VM Template for MySQL - MySQL Cluster Manager 1.4

Enterprise Edition MySQL Utilities 1.0.6
INNOVATION © MySQL Enterprise Oracle . MySQL Migration Wizard .
MySQL Enterprise Monitor 2.2 . Certifications : MySQL Enterprise Backup 3.8 -
MySOQL Cluster 7.1 * MySQL Windows Installer - MySQL Enterprise Audit
MySQL Cluster Manager 1.0 - MySQL Enterprise Security . MySQL Database 5.6
- MySQL Enterprise Scalability
MySQL Workbench 5.2 : All GAI
MySQL Database 5.5 ; All GAI :
MySQL Enterprise Backup 3.5 : - MySQL Cluster 7.3 DMR
MySQL Enterprise Monitor 2.3+ MySQL Database 5.6 DMR* I Available Now!
MySOQL Cluster Manager 1.1 } MySQECIEEE R : A BETTER
Al GAI : MySQL Labs! :
GAl : (fearly and ofteno) MySQL
2010 . 2011 . 2012-13

- . *Develoiment Milestone Release ’ .
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SHIPPED WITH A BROWSER

955M USERS
552M DAILY ACTIVE

72 HOURS 8%
UPLOADED EVERY @
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A £ 1,500 wafi ®) 31 ( )
AFacebook— h O fi : 163,000, +35%
ATwitter—h ¢. @ D> :25,000, +67%

AMySQL Newsletter: 140 , +20%
Ammz fi J : MySQL Dev Days & MySQL Tech Tours etc

A 0= E— : CRN, Linux Journal, PHP Architect...

AMySQL| « ' »s» 22— L
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. MySQL 5.6 GA

A ; &
A .

A InnoDB:

A ;
A  NotOnlySQL

A W\

MvS
dev.mysgl.com/downloads/mysql/ g
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MySQL 5.6: Scalability

MySQL 5.6 Read Write (Linux)

12,000
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o 10,000
3 MySQL 5.6
9 8,000
o
o
»n 6,000
c
2
o 4,000 ,
S Oracle Linux 6
2 Intel(R) Xeon(R) E7540 x86_64
% 2,000 MySQL leveraging:
|: - 48 of 96 available CPU threads

O -2 GHz, 512GB RAM
12 24 36 48
CPU Threads
A —td2)p»vedOS- -V
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. MySQL 5.6 SysBench Benchmarks

MySQL 5.6 vs. 5.5 - Read Only (Linux)

18,000
T 16,000 —
C )
S 14,000 / MySQL 5.6
¥ 12,000 =
& 10,000
(72}
S 8,000
§ 6,000 MySQL 5.5
CE’G 4,000 =
I: 2,000 Oracle Linux 6
Intel(R) Xeon(R) E7540 x86_64
0 T T T T I MySQL leveraging:
32 64 128 256 512 - 48 of 96 available CPU threads

. -2 GHz, 512GB RAM
Connections

UE to 234% Performance Gain

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



MySQL : InnoDB
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. MySQL 5.6: InnoDB

Better Performance, Scalability
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. MySQL 5.6: InnoDB

A Web

SET autocommit =1; :
SELECT ¢ FROM sbtest WHERE id=N: | ¢ hot

SET autocommit =0;
START TRANSACTION READ ONLY; | I i@ e o 1 f
SELECT ¢ FROM sbtest WHERE id=N;
COMMIT;

http://dev.mysqgl.com/doc/refman/5.6/en/innodb-performance.html#innodb-performance-ro-txn
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. MySQL 5.6: InnoDB
DDL

ACREATE INDEX
ADROPINDEX
AAUTO_INCREMENT
AADDODROP FOREIGN KEY

ARENAMECOLUMN
A ROWFORMAT, KEY_BLOCK_SIZE
A NULL NOT NULL
A
®« DY — Lo fi' wmfi Z 9 AL
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MySQL 5.6: InnoDB
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MySQL 5.6: InnoDB

AMySQL
EXport:| 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;
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;
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. MySQL 5.6: InnoDB
RDBMS NoSQL

A InnoDB
= - Memcached API
4&*3 - Memcached
Application . SQOL
SQL NoSQL A NotOnlySQL
' (Memcached i
MySQL Client
| rynstqlcllen ! Satcal i JOIN FK
MySQL Server Memcached plugin A SQL

InnoDB Storage Engine i mysgld Memcached

i InnoDB APl memcached
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NoSQL API- I

MySQL 5.6: NoSQL Benchmarking

80000
70000
60000 —
50000
2 40000
= e |\lemcached API
30000 e SQL
20000
Customized Java-based App Test Harness
Oracle Linux 6
10000 /\ Intel(R) Xeon(R) 2.0 x86_64
MySQL leveraging:
0 ' ' ' '- 8 available CPU threads
8 32 128 512 -2 GHz, 16GB RAM

Client Connections

Up to 9x Higher ASET / INSERTO Throughput

blogs.oracle.com/mysglinnodb/entry/new enhancements for innodb memcached
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MySQL 5.6:

— el - &

AoK. <« —

AhNDwmi 5231 —

AIndex Condition Pushdown~ | JOIN  —

A Batched Key Access? || 1 Multi-Range Read~ || JOIN  —

—

A INSERT, UPDATE, DELETE# — EXPLAIN —
AJSONh ¢ D v e J # —EXPLAIN —
A Optimizer Traces
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. MySQL 5.6:

AOK - €' — ’
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. MySQL5.6:0 K 9 0 ¢ mull

SELECT title FROM film WHERE film_id IN
(SELECT film_id FROMfilm_actor
GROUP BY film_id HAVING count(*) > 12);

i JOIN

i DBT 3 #13
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N MySQL 5.6:0 K ¥ 0 ¥ il
FROM /

EXPLAIN SELECT * FROM (SELECT * FROM  a_big_table );

SELECT * FROM t1 JOIN (SELECT t2.f1 FROM t2) AS derived_t2
ON tl1.f2=derived t2.f1
WHERE t1.f1 > 0;

SELECT € F R @évived table AS dt
join table AS t WHERE dt.fld = t.dif

Av vl o izl |3

- EXPLAINZ

i 6 v el e ammd 1

v 9 0 myr 1 VYOIKI - wfi ¢ P - 0L
A240 B8 %2 - )
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N MySQL 5.6:0 K ¥ 0 ¥ il
LIMIT

CREATE TABLE products(
productid int auto_increment PRIMARY KEY,
productname varchar (200)

); Web use case T list top 100 products sorted by name
SELECT * FROM products ORDER BY productname LIMIT 100;

A sort_buffer_size 25D ) % % 8 5D J — h O i
L 4
Al —vdKi @' fizsdy 14 g ek A
A — 2000 & ¢ h O i J —sort buffer size
- 4 (40 Y% |F10 - )
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N MySQL 5.6:0 K ¥ 0 ¢ il

Index Condition Pushdown (ICP)

AICP —
CREATE TABLE person ( ;
personid INTEGER PRIMARY KEY, 1'545 (bbUf][fer p00||112g gg)
firstname CHAR(  20), - 1.4 s (buffer pool 1. )
lastname CHAR( 20), AICP _
postalcode INTEGER, i — v % 90ms
age INTEGER, "
sLeliss LAl Sl Foptimizer_switch —
) ENEE”\\I(é(zllnr(lg%sé?ICOde’age) index_conaition_pushdown Z

SELECT lastname, firstname FROM person
WHERE postalcode BETWEEN 5000 AND 5500 AND age BETWEEN 21 AND 22;
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. MySQL 5.6:

Pernedns <% ® BKA %!l vi wn™ fi on' 2» (MRR)
¢° @< « ¥ ®— ™JOIN- «' —Rh 0D v fi @l
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2821
1225 |
_ 500 DBT3 Q3: "Customer Distribution Query"
_E —No BKA
% --BKA
&

MRR[+ BKA { —

v —*9.63

0 8 16 24 32 40 48 56 64  optimizer_switch -
Join Buffer Size (MB) batched_key_access  #
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. MySQL 5.6: (v

| ORDER (using filesort, using_temporary_tabie) |

A EX P LAI N | GROUP (using_filesor) |

~JSONh ¢ D & £ J # —
- SELECT, INSERT, UPDATE, DELETE st son|

199742 2

,O o " 199742 2
A K \ 4 Y =ml® 1)) DI ) -

SET SESSION OPTIMIZER_TRACEE6enabl ed=0nb,; attached_subqueries (using_temporary_table, cacheabie) |
SELECT (SELECT 1 FROMt6 WHERE d = c)

AS RESULT FROM t 5; o] [REED
SELECT * FROM information_schema.OPTIMIZER_TRACE ; b SR

10713

comment e 0.
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. MySQL 5.6: Replication
gg Rhoovie

Avi e py @ DK
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. MySQL 5.6: ID
A

p SIS

%

GTID=123456

GTID=123456 % 'Eﬁ

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



" k' odo i —

AGlobal Transaction ldentifiers

i " K [ I o 1t f| _ L _
AMySQL HA Utilities
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. MySQL 5.6:

A SQL
i slave parallel_workers
i worker thread SQL
A ( )
;
A
.
i (eventual consistency)
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30 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. |



. MySQL 5.6:

| .
Coordinator  ¥Worker
Thread Thread Threads
T2 T

f .

=
1o
4=

Transaction apply path at the slave.
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MySQL 5.6:
)

Multi-Threaded Slave Performance
300
T 250
o
3 200
8. 150 A Sun Fire X4170 M2 Server
2 100 A 64bit OEL 6.1
& 50 - A 48GB RAM
0 - A 2 sockets, 6 cores with hyper-
> threading, 2930MHz
Worker Threads (10 schemas, 1 table/schema)
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MySQL 5.6:

Binary Log A

ASync_binlog=1

Cor | .
commit :

Master Database

ORACLE




Binary Log Group Commit Performance
Binlog=1
MySQL 5.6 vs. 5.5 - Read Write (Linux)

9000
o
c 8000
o MySQL 5.6
$ 7000 / ySQ
g 6000
% 5000
.S 4000
g 2000
]
}: 1000 Oracle Linux 6

0 . T | Intel(R) Xeon(R) E7540 x86_64
32 64 128 MySQL leveraging:
. - 48 of 96 available CPU threads
Connections -2 GHz, 512GB RAM

180% Performance Gain
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.MySQL5.6: zJ2® k! oo Tfi—

Prior to MySQL 5.6 or binlog-row-image = full

Before Image After Image

With MySAQL 5.6, binlog-row-image = minimal

Before Image After Image
I [ I | [ | [ I [ | |
\Primary Key \Changed Columns
A . binlog - row - image=minimal
A /
A
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Atomic Data A
CR% i

| Position Info | Time 4

Before: v A

i Transaction Data: in tables -
i Replication Info: in files

Atomic

¢ a4— 4 — e@. i

MySQL 5.6 v
I Transaction Data: in tables
I Replication Info: in tables
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A (CRC32)
i binlog-checksum /
A CRC32

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

wZ fi | ~ CRC

Binary Log File

ORACLE
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A (disk network memory)

(STATEMENT ROW MIXED )
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N MySQL56:Rh¢0dJ v fi @@0 D v

>\

ASQL |
A /0

> I

A
A / / - my.cnf
A /O
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. MySQL 5.6 1

A /O

A /O
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. MySQL 5.6:

i SHA256
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. MySQL 5.6:

ATIME/TIMESTAMP/DATETIME - — AL
CREATE TABLE t1 (t TIME(3), dt DATETIME(6));
ATIMESTAMP/DATETIMEI ¢ h ¢ i J / 0 J|| ﬂ -

CURRENT_TIMESTAMP==
CREATE TABLE t1 (
ts TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
dt DATETIME DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP );

ATIMESTAMPI NULL=L -

— ™ AL

ORACLE
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. MySQL 5.6:/ — —

: :
AGIS: m

My

Get it now!
dev.mysgl.com/downloads/mysql/
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. MySQLO D P —

AWeb
A
.
i NoSQL (HTTP, JSON, JavaScript )
A
i InnoDB
i / /
AlnnoDB
i ( ) GIS
i ( )
A
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MySQL Server 1 GA

InnoDB &
& NoSQL

MySQL Cluster - GA

JOIN

MySQL Cluster - DMR

Node.jp API







