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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 -
MySQL Cluster 7.1 * MySQL Windows Installer - MySQL Enterprise Audit
MySOQL 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* : Available Now!
MySQL Cluster Manager 1.1 MySQL Cluster 7.2 DMR A BETTER
All GAI ' MySQL Labs! :
GA! : (“early and often”) 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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MySQL 5.6 GA
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MySQL 5.6: Scalability

MySQL 5.6 Read Write (Linux)
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S MySQL 5.6
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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
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. MySQL 5.6 SysBench Benchmarks

MySQL 5.6 vs. 5.5 - Read Only (Linux)
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T 16,000 —
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(72}
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§ 6,000 MySQL 5.5
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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
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. MySQL : InnoDB
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MySQL 5.6: InnoDB

Better Performance, Scalability
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. MySQL 5.6: InnoDB
SHRNEDOMRER L
- SEBUEORBETNZL\Web7 TS5 —23 i ETHRK
FRENSBERINS UYL aVEBIRT 5 ETAH—/N\—AYFEIE

SET autocommit = 1; .
SELECT c FROM sbtest WHERE id=N; | / Ak

SET autocommit = 0;

START TRANSACTION READ ONLY; %,.“Eﬁﬁ I\ 3 ‘/"fO ~/ 3 yFﬂ‘ﬁaﬁ
SELECT c 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

542 TODDLET

« CREATE INDEX

« DROP INDEX

« AUTO INCREMENTOD{EZZEHE

« ADD/DROP FOREIGN KEY

« RENAME COLUMN

« 7—7JJLDROW FORMAT, KEY BLOCK SIZE*Z®
- 5lONULL, NOT NULLZZEH
= JIlDEM. HIER, TVEZ

AX—VYDNEEZXA T4 THEE, FIEFRZHIB
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. MySQL 5.6: InnoDB
INVTFTT—ILDI TR AT

s EBEEENS/INVITFT—ILICT—EN Ty 2SN T=IREEIC
s Oy E OV EEIRRICBEI T, £IEFET
s TARTLEIZIZFT—TILAR—ZADAR—UIDOHEEEHT

vy MO UBIZEBMNICANY D7 T-ILORERES VT
mysql> SET innodb buffer pool dump at shutdown=ON;

FENFIZ X T SNT=NEE /Ny 7 7 77—z — K
mysql> SET innodb buffer pool load at startup=ON;

s HRRFERZOLHF LWV —\OEFHEER THMHRELIE L AL
SR, (RRAF 42, SaaSHEDIRETEAY v k
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. MySQL 5.6: InnoDB
T—TIRAR—ZD RN R L

« MySQLY— /B TT— L OB PO —HIEE (A §E

EXPOrt)| cREATE TABLE t(cl 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:
P CREATE TABLE t(cl 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;

ORACLE
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. MySQL 5.6: InnoDB

\
RDBMSENOSQL OIS = INnnoDBIZHRKEBL, HHEIZ7IER
- Memcached APIEEHR®D 7YX
4‘5;‘ - BEEFFEMOMemcached75A4 7 b
Application - SQLZE#Z/NA/NR
soL NoSQL = NotOnlySQL7 7t X
(MySQL Client)l 1<Memca€hed - F—N\J1—iE%EH
mysald Protocol) ~ $EMEH T XI0IN, FKIZIE
MySQL Server Memcached plugin . 5-.% "zz:':S QL%EFH

— mysqld[ZMemcached%
T—ETSTAELTHE

— 1T 47InnoDB APlIZmemcached”
Oka)LizTvELSY

- BIELATUVED
HEITOLR-AR—X

InnoDB Storage Engine
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NoSQL APIIZ & A 4R

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 “SET / INSERT” Throughput

blogs.oracle.com/mysglinnodb/entry/new enhancements for innodb memcached
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. MySQL 5.6: 7T T4 (Y
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*« JISONT #—< v F TOEXPLAINX D A1
* Optimizer Traces
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. MySQL 5.6: 774 AH
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. MySQL5.6: A 7T 44 Y

BIOT DEEL

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

- FRFEERITOA)YE

- BHET7IVS—a BGEDYTHTYZEIOINIZESMZ S ELL
= INTH—I R

- DBT3 MU HIBDANVFI—

- HEMDOTWNEBELAEITET
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. MySQL 5.6: & TFT 44

FROMMDSDE A—/HTHOT)DET—FNMSEEL

EXPLAIN SELECT * FROM (SELECT * FROM a big table);
SELECT * FROM tl JOIN (SELECT t2.f1 FROM t2) AS derived t2
ON tl. f2=derived_t2 E1
WHERE tl.f1 > 0;
SELECT .. FROM derived_table AS dt
join table AS t WHERE dt.fld = t.dlf
s ITYUTSARXREELED
- EXPLAIN % &%t
- AIRERBEICIK. TV TSA4 XERIT5
- RTYTS5ARIeESnhf=F—TIIZA T v R%EEM
= 240{E &Rt (873 H b 27 IZ5EHE)
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. MySQL 5.6: & TFT 44

LIMITE) TAEMDLA—FZRET AEDT7AIL ) — e mxiEik

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

)i Web use case — list top 100 products sorted by name

SELECT * FROM products ORDER BY productname LIMIT 100;

" sort buffer sizelNTY— FTEHHE. V—FOHFHETI 7ML
ERZ[EET 5
= IBDT—TINAFY o TY—rEN=HEREY FEERT S
= FEEDHI) 2000517, T I 4 bDsort buffer size
- AMEEEE (407D 5 107D (2K HE)
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. MySQL 5.6: F TFT 44 Y

Index Condition Pushdown (ICP)

" |CP #IDIZE

CHERTE Zi?ﬁiigeizggGéR PRIMARY KEY -JESS(bUﬁerpOO|128lwb)
e tname R o | - 1.4 s (buffer pool 1.5 Gb)
lastname CHAR (20), '|Cﬁ3¥§§ﬁ03ﬂ%é§
1 INTEGER, ) g
B INTRGER. - WADS —Z T ms 1Z5aHE
PEEREEE EhiRiEl) , "optimizer switch @
KEY k1 (postalcode, age) . =, . - el 4
) ENGINE=INnoDB: index condition pushdown T il

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

ORACLE
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MySQL 5.6: T4 AH
INYTF - F— TR (BKA) BXUVTILF - LY - 1)—F (MRR)

TFARIDTHOEADEZWNIOINI T DINTH#—I A ERAL
|

;ggg MRR + BKAZE L )
E1THFE

R 1225 |

%; 500 DBT3 Q3: "Customer Distribution Query"

E

= —No BKA

c - BKA

g

o

MRR|+ BKAF Y D
—9.63 SE{THF[E]

0 8 16 24 32 40 48 56 64 optimizer switch®
> I/
Join Buffer Size (MB) batch ed_key_access“(%]ﬁ"fl]
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. MySQL 5.6: T 74<M4 Y

= EXPLAIN
-JSONT#—< v FTOH S
- SELECT, INSERT, UPDATE, DELETE
A TT4A4 Y- FL—X

SET SESSION OPTIMIZER TRACE=‘enabled=on’;

SELECT (SELECT 1 FROM t6 WHERE d = c)

AS RESULT FROM t5;

SELECT * FROM information schema.OPTIMIZER TRACE;
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1
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. MySQL 5.6: Replication®E /R
— IS
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. MySQL 5.6: ga—nNIJILSHo301D
c BHEDLINr—La RETERZICANS Y2300
1B BN LB AN AT BE
— ;UYL E—BICE A TESHEAFE/N(F) 0T ZEC %
« TIAIWNFA—N\—D=OIZ, REEFTDAL—TE B ENERH
s ZEREROLIT)T—aVnNB 51 %

GTID=123456

. > _
GTID=123456 %ﬁ @j

Master
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= Global Transaction ldentifiers

— LN — 3 nES BB ICHERRTRE
= MySQL HA Utilities
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B VySQL 5.6: RILFALYRAL—T

« AL—T DSQLAL YR ZE#E #2 B A HE

— slave_parallel_workers A 7L3> THE
— #E#Dworker thread AEFIL. SQLALYKRZa—F 1 r—4—EL TEIE

= WHIEDEBEAL IR F—T (T —E2R—X)
— TILFTF UM RT LEFEALND

» YRA—ERAL—T TIE, bSO a 0 DETIEFNELGSAREENH D
- T—AR—RANTOESHITIRIESN TS
- EBT AEAR—XBTOEEHZ. HERES % (eventual consistency)
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B VySOL 5.6: RILFRLYRRL—T

lT?wead Coordinator  ¥Worker

Thread Threads
T2 T

fﬁ.

=
1o
4=

Transaction apply path at the slave.
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MySQL 5.6: RILFALYFRL—T
SfEDEREM £

300
250
200
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100

Queries per Second

Multi-Threaded Slave Performance

o
I

5

W QPS

58.11

144.4

282.53

Worker Threads
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Sun Fire X4170 M2 Server
64bit OEL 6.1
48GB RAM

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

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



. MySQL 5.6: 731 )a5 M4 )L—Fasyk

Binary Log - 23 F%D*ﬂ'ﬁ’/ﬂ‘/ﬂl%#&’&

E FEHTNNAF)OT (5%

= Sync_binlog=1MDi5& M
F— 3 — A~ R A Bl

_ «N\AFYOTaAzvER R D

SO Y—REYITFIEL, KYALT

Master Database FO AT LNa—K[Zek=E
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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

ORACLE
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. MySQL 5.6: fTR—X LT r—< a3 U OmE(E

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

\Primary Key \Changed Columns

= FILWLA T ar: binlog-row-image=minimal
« YRA—[AL—T DR)V—Tyh&m L

NAF)AYT DY A XA AEVEREHIR. VT —80% AR
s ERESNTATAA—D T RE
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. 259 at—IAL—T

| Position Info

Before

Time

—  Transaction Data: in tables

—  Replication Info: in files

Atomic

MySQL 5.6

Time

— Transaction Data: in tables
— Replication Info: in tables

= AL—T U5y a0 HERIE) /N
- IROLAVEHRET —REI—EHELHD
= EEEDONALGLIZLTYr—2 3% BEAEE
- RRIZAZYRLIARUNZEHERIC
O—JL/\vwP

—FDERPHERD ) R T ZHbR
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. FxyoH LDEN

- NAFYOYZFoyhH LERERAIEE(CRC32)
— binlog-checksum #7232 TH $h/E&xh% &1
« RRB—[E. NAF)ATITARU N EFEER T HFF(C. CRC32Z AR
- ERERT TERY MR L AT AE
- YRA—ERL—T TORYEEIE. BRCHEN/ENDELTEH AEE
(master-verify-checksum option. slave-sql-verify-checksum )

ARy FMBIZCRCZiCER

Binary Log File

ORACLE
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FryoH LB

- RUNBHICHRESNSZEICKY . T—2DHIEEFAS

- BRYFE AR 7 &Y IEHEIZHFE AT AE(disk. network, memory)
— HR—EFRE D HIRE

* AERT AT, Fv I 5 LERKFICKEGE —/N\—AYK (&
B EN T (STATEMENT, ROW, MIXED O£ TIZHLIT)
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. MySQL 5.6: /IS T+ —TF YRR ¥F—7

ORACLE
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. MySQL 5.6 — 1\ —I > R - AF—TDEHAI
T—AR—=Z-TAIT7AY2 T /FTT)r—ay Fa—=JDEL

o RAT—FAUNSRAT=D
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N MySQL 5.6: £¥a1F«

s NNAD—FEEZ—#H.BSEtzUR
~ NAT—FDEXTHRTZHIH
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. MySQL 5.6; T—45H!

= TIME/TIMESTAMP/DATETIME - ¥ LT O B {sL F #& R
CREATE TABLE tl (t TIME(3), dt DATETIME (6)) ;

* TIMESTAMP/DATETIME — T 7 A4 /L MNE#EEH N B{EIZ
CURRENT_TIMESTAMP % 8% A]

CREATE TABLE tl1 (
ts TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE CURRENT TIMESTAMP,
dt DATETIME DEFAULT CURRENT TIMESTAMP ON UPDATE CURRENT TIMESTAMP ) ;

= TIMESTAMP — NULL Z##&#h Bl 8E(=

FAREREDEVNEFZR L
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. MySQL 5.6: TDHDBBE R

= TIFILRERTE D ExEIE
s IN—T4 AT DHE

_ S—TA VBN ENE S DRk E

— NN—T42a T EDAR—MNITH RR—

_ =T33 DEREER R
= GIS: &Y IEFEL X2 0 IE My

Get it now!
dev.mysgl.com/downloads/mysql/
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MySQLY—/\BHFEDE L RE

« Web, 950405 $8HAATHDRIHANDmIE L
s IS AUNZKBT—FTIFvDERE
— AT FURIES KUOIREEDMR L
— S5EANoSQLA T avmiBm (HTTP, JSON, JavaScript &)
s )TFORYG
— InnoDBDF—42T 149 37F)
— A TTF4RAFIIN—5—/FaraL
= [nnoDB
- FELGFEVADOXRBR(SHRER. &:&EGUAH/N)), GIS
- EXREOHEAREXIG (REEE. BEGED)
- SR AMEROBERIE. LTYr—a0sgie, v—Ta0T
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MySQL Server — GA

INNODBDR B WHFA T TAIA T DRIFTICK S REQTLEER £
LF)r—S 30O AtERLE & NoSQLAU47T—XRIBMN

MySQL Cluster - GA

JOIN{ERED KiE7%: M L
TA4FREHNYQEFEEDR L

MySQL Cluster - DMR

NERF—HR—k
Node.jp APIDEN, :ERAREM L
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