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MySQL.

The world's most popular open source database
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MySQL: From the Web to the Cloud
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The world's most popular open source database
{5) DB-Engines|— LA B E

" The most popular database
management systems

September 2015 Score
1. Oracle 1463
. MySQL 1278
. Microsoft SQL Server 1098
. MongoDB 301
. PostgreSQL 286
* http://db-engines.com/en/  more
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Oracle Database & MySQL
Complementary [ 8 5E 1% |
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Web and Cloud computing is not a ‘one size fits all’ model
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DB-Engines|Z&ABEAEA—T > —ADBDEF]

_ A =T — 2 D3EIRIE N Ry MEEET T
Popularity trend NEF. K%, ZOMP/NTESGEIRENTVET,
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55 %

50 % -8 Commercial License

-+ Open Source License

Ranking scores %

45 %
40 %
35 %

30%
Jan 2013 May 2013 Sep 2013 Jan 2014 May 2014 Sep 20714 Jan 2015 May 2015
© 2015, DB-Engines.com

The above chart shows the historical trend of the popularity of open source and commercial database
management systems.
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MySQL Enables You to Drive Digital Transformation
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A Year of Anniversaries!

20 Years: MySQL Initial Release
10 Years: oOracle stewardship of InnoDB
5 Years: Oracle stewardship of MySQL

Thank You, MySQL Community, for 20 years of Contributions to MySQL!

ORACLE
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MySQL Mile Stone

1995 2000 2005 2010 2015
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MySQL5.7: 1 /R—L 3 EE

5.7 CELZE XN T=Worklogs: 365

5.7CHOHFLLWMTRT R 1,083

5.7 TIEIESNT=/N\T: 2,812

5.5 TEESNT=/N\J DEET: 10,708
—2010/12/15MMySQL 5.5 GALL&

QX IO ZFTRARAYD .
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2 x Hih—hR5ZY7D m
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Investing & Innovating for You

MysQL
v /\077]'—7>X FABRIC
v HRERTE
v #t. .I'i MysQL MysQL
ENTERPRISE WORKBENCH

‘/ 1_$E'|‘$ EDITION & UTILITIES
v X274

‘/ %ik,l‘i ORACLE WINDOWS
INTEGRATIONS ENVIRONMENT
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MySQL 5.7 is GA! @

18T+ —T R & iR

InnoDB D £ BEHL 5 : X2l )T14DAL:
Online&Bulk load XL — 3V 5iE 1L FYURELGNHE, YTV TERE

LI r—2av s -
(multi-source, multi-threaded slaves3) Performance SChemaE& =

HLWATTAIAFOARNET L MySQL SYS Schema{ &

greater user control & better query performance
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MySQL 5.7 Sysbench Benchmark: SQL [Tk H—EFE R

1,600,000 QPS

MysQL 5.6 kY3 &5
MySQL 5.5k YafEE

MySQL 5.7: Sysbench OLTP Read Only (SQL Point Selects)
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1,024
Intel(R) Xeon(R) CPU E7-8890 v3

4 sockets x 18 cores-HT (144 CPU threads)
2.5 Ghz, 512GB RAM
Linux kernel 3.16
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MySQL 5.7 Sysbench Benchmark: A~ 3> 4 B
MysQL 5.6kY1.7f&E .
ysaL s ok U1
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MySQL 5.7 Sysbench Benchmark: OLTP &t/ EXY D &
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MySQL 5.7: Sysbench OLTP Read Only
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MySQL 5.7 Sysbench Benchmark: OLTP A+ HXY) & EF A A

MysQL 5.6&Y1.5(= 5

MySQL 5.7: Sysbench OLTP Read Write
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MySQL5.7: T TARA T DRE o=
SQLX DEATEEZM L, CPUETARIAR—ADHIR — ] —

. 1_707—_474.520&/ S—H—D c FFLLVARMR—R FTF4IA( Y

')777'3“)?/7 — HEEELERD B Z (<
|:|JL. |$ 1%_ |ﬂ£s %EE’ISEODFEJJ: _9—_1_:>7~‘E_|-ﬁg

- 5$—L LT=f##h. &@Et. RTRAT—Y * mysql.server_cost, mysql.engine_cost7—7J L%
_HEBEIEINREEDY R VER R FARALTIARNEDRIARA R &Fa—=Y

: New EVRIL—LT—% » —RT—7JLIInnoDBZE FF
- KB PHEE » ONLY_FULL_GROUP_BYE—F D E
—FHLLEV DB

« ZLDOFH LIV E

* JSON EXPLAIND R =
» Generated Columns&Functional Index

s ETHRDALYKRIZX T HEXPLAIN
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ATTARAY —ARNETIL: N TH—IU AW E
DBT-3 (S|ze Factor 10, CPU bound)
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DBT-3 (S|ze Factor 10)
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MySQL5.7: VL) -S4 T304
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MySQL 5.7: JSON EXPLAlNAd):ZH‘%*Iﬁ
KODEFENREZAN—-ACERE{bZ EHE

"query block": {
"select_id": 1

JSON EXPLAINZ¥L5E ;?-‘;“:,%r‘;‘i‘é';;é-: AT

HAT[REZaORMEHREETERR "table": {

"table_name": "nicer_but_slower_film_list",

. . —_ — "access_type": "ALL",
MYSQI— Workbench@Visual Expla IN '~:E)§§ 7] "rows_examined_per_scan": 992,
"rows_produced_per_join": 992,
"filtered": 100,
Query cost: 200.40 "cost_info": {
query_block #1 "I‘ead_COSt": "2-00",
s o "eval_cost": "198.40",

"prefix_cost": "200.40",
"data_read_per_join": "852K"
b

"used_columns": [

Full Table Scan

nicer_but_slower_film_list (materialized)

tmp table,filesort i " FI D"
! my: "
119.63 714.83 tltle 4
"description",
_/ nested \ 496 rows _ / nested \_4%6 rows _ nested i T
> loop > loop loop category 7
"price",
. "length”,
| 42 16 rows 115.43 31 rows 595.2 1 row

"rating",

|
Non-Unique Key Lookup Unique Key Lookup Non-Unique Key Lookup Unique Key Lookup [ n n
' actors
film_category film film_actor actor !
fk_film_category_category PRIMARY idx_fk_film_id PRIMARY E ],

ORACLE’
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MySQL 5.7: Generated Column (& %) Support

<type> [ GENERATED ALWAYS] AS ( <expression>) [VIRTUAL|STORED ][ UNIQUE [KEY]] [[PRIMARY]KEY] [NOTNULL] [ COMMENT <text> ]

XM ERSINSFI(2FEEE)
- VIRTUAL(default) : St AABFICETE SN, T—2RIFINALY,
- STORED: inserted/updatedBFIZETE SN, T—2ERFEIN S, (Primary KeyE% 7€ A])

Useful for:
- AVTYOREBMIZES. VT =T+ —I 2 A[A L (STOREDIEPKEESL . EEFMHTI(ILI—FIHE
- EHEEBIIRLTOITITIAR Ty af|FHT]
- D) KEBERILIZT HEN T EE
CREATE TABLE 'T_Generated_Column’ (
“pid” int(10) unsigned NOT NULL AUTO_INCREMENT,
‘pname’ varchar(1024) DEFAULT NULL,
“price’ decimal(10,2) DEFAULT NULL,
gty int(10) DEFAULT NULL,
“total’ decimal(10,2) GENERATED ALWAYS AS (price * aty) STORED,
"WithTax" decimal(10,2) GENERATED ALWAYS AS (total * 1.08) VIRTUAL,
PRIMARY KEY ("pid’),
KEY "IDX_TOTAL (‘total’)
) ENGINE=InnoDB AUTO_INCREMENT=8 DEFAULT CHARSET=utf8mb4

ORACLE

150000. 162000.
50000. 54000.
500. 540.
1250000. 1350000.
2500000. 2700000.
25000000. 27000000.

250000
250000.

Support Fee
Support Fee
Support Fee

e ——— e
e ———— i
+—_— 4 —+

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 23
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Generated Column (2% 5!]) Support

Generated Column|ZXfL Tindex{E AN BI BEZZ D T
Wheref][LindexZ#| L &xB/EARMCT—2 % H Al 5E

root@localhost [USERO1]> select * from T_Generated_cColumn;
fommmmmm e Fommmm oo en +
| total | withTax

1250000. 1350000.
2500000. 2700000.
25000000 27000000

Support Fee
Support Fee
| Ssupport Fee
+ _____________
7 rows in set (0.00 sec)

+—_—t —+

root@localhost [USERO1]> select total from T_Generated_Column where total > 200000;

1250000.00 |
| 2500000.00 |
| 25000000.00 |

3 rows in set (0.00 sec)

root@localhost [USERO1]> EXPLAIN select total from T_Generated_cColumn where total > 200000;
e et e tommmm oo +------- : : : : : : :

| 1d | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra

s L E L Fmmmm e LR EE PR SRS ittt fommmm oo tommmm tommm - +--mm -  EGEEEEEEEE Tttt
| 1 | SIMPLE | T_Generated_cColumn | NULL | range | IDX_TOTAL | IDX_TOTAL | 6 | NULL | 3 | 100.00 | using where; Using index
e fommmmmmmm - t-m - +------- ; ; ; : ; ; ; ;

ORACLE
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http://mysqlserverteam.com/virtual-columns-and-effective-functional-indexes-in-innodb/

F 71 BtoB,BtoCEHE

MySQL 5.7: JSONHY7R—F R oAU kT —5% B R AL

—

o« XA TA4TISONT—AHY

- T—ANEBEREITRATAITERENAF UK YR

« #AAAAISONRE K

REST/JSON

- MBI F2AUIERTF. RR, B BT HFEMREIC

JSONaA/\L—A3— (data JSON);
— XET—RERZITSQUIT) EHET A EDI A HE

Generated ColumnsZFF|FAL . FX 2 AVMIATYIREFIRT HEHAEE
— InnoDBI&. Generated Columns~MD A > T v A{E %Y 7R—F(stored &virtual)
—~ FLWTFSAT—IXBEMIZ, FIRTRE CRBLEA VT YIREH H

SQLEDIMEBZBZICT AL TAUEX
utf8mb4D X Ftyr LB A

ORACLE
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MySQL 5.7: JSON & TEXT T—232 4 T D L&
A TVIREMERALIELN206,0008 DR F 2 AV A DRZ/N—H )L

# JSONT— B TfetureHS AZSELECT

SELECT DISTINCT
feature->"$.type" as json_extract
FROM features;

SRR — +
| json_extract |
SRR — +
| "Feature" |
SRR — +

1 row in set (1.25 sec)

# TEXTT —~ B Tfeture IS5 /AAZESELECT

SELECT DISTINCT
feature->"$.type" as json_extract
FROM features;

SR —— +
| json_extract |
SR —— +
| "Feature" |
SR —— +

1 row in set (12.85 sec)

R ATATISONT—REFIERIZFhE . TEXTRIEEE AR T10E L E D HRER £

ORACLE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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MySQL 5.7: JSONT—ARE LA A L TYIOADFEFE
HERHDFERT FFIAMNITTERFT Y ETATYIIRRAX VY UICERBLERGSHE

[{51: ISONKFEF a2 A K]

feature: {"type": "Feature", "geometry": {"type": "Polygon", "coordinates": [[[-122.39790233801507,
37.790726654724864, 0], [-122.39823963293078, 37.79099174693105, 0], [-122.39835208359005,
37.79090296883558, 0], [-122.3986901921814, 37.79116869825866, 0], [-122.39823249443299, 37.7915300431353
0], [-122.39756221186288, 37.79099545718336, 0], [-122.39790233801507, 37.790726654724864, 0]]1},
"properties": {"TO ST": "425", "BLKLOT": "3709016", "STREET": "MARKET", "FROM ST": "425", "LOT NUM":
"0le", "ST TYPE": "ST", "ODD EVEN": "O0", "BLOCK NUM": "3709", "MAPBLKLOT": "3709014"}}

ALTER TABLE features ADD feature type VARCHAR(30) AS (JSON_UNQUOTE(feature->'$.type'));

’

ALTER TABLE features ADD INDEX (feature_type); ERFIEFERAL. FE1AVRD

BEDAIT D22 LIIZEER

SELECT DISTINCT feature_type FROM features; AT —HADEBEDHDF-H=E

~

J

fommmmm o +

| feature_type | LTI RERDHDIBE .
Foommmmmmmmees * TT—2I2ET7IEALEL

| "Feature" |

tommmmmmm e + ATV RFERIZELY,

1 row in set (0.06 sec) 1.25%—0.06F - H 2= HE

ORACLE
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JSON_REPLACERE#ZFIFALI=FTX AV D EHT

BEFEDISONT—ADEFEDIEZUPDATELE T,

select id,body,json_extract(body,"S.price") as extract from T_JSON_DOC where id = 3;

R T T TS S SRR +
i ody extrac

| id | bod | extract |

+_ - = _+_ - smsmsEEmEEEEEEEEEEEEEEEEEEEEE _-_-_—_—_-ﬁ—_-_—_—_-ﬁ—_-_—_—i ______________________________ + _________ +

| 3 | {"id": 3, "name": " AJ'ﬁﬁﬁ",l"prlce" 50000, ' 1 "Conditions": ["NEW", 2015]}| 560000 |

.|.____.|.____________________________:-_-_-_-_-:-_-_-_-_-:-_-_-_- ______________________________ oo oo oo +

update T_JSON_DOC set T_JSON_DOC.body = JSON_REPLACE(body,"S.price",15000)
where id = 3;

Query OK, 1 row affected (0.00 sec)

Rows matched: 1 Changed: 1 Warnings: 0

select id,body,json_extract(body,"S.price") as extract from T_JSON_DOC where id = 3;

R e e I R +
| id | body | extract |
+""+""""'"""""""'""—'-‘—'—'—;—'-‘—'—'—;—'-‘—'—; """""""""""""""" + """"" +
| 3 | {"id": 3, "name": " A@Fﬁ",- price": 15000,; i "Condltlons" ["NEW", 2015]}| 15000 |
+____+____________________________=-_-_-_-_-=-_-_-_-_-=-_-_-_- ______________________________ I +

ORACLE
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MySQL 5.7: Performance Schema

A EV#HEHIEER SQLIZ#EEHE R
. SREHER O INE ARTRTOL—S
~ FEVDOFRZAT A . S RN TSN
(Frvia AE/AYT7..) ;il\j?l\j?/b/a/
» TYRTF—FRAT—FAVK

memory_summary_ ¥ 77—
I ST
— RLYR/FAYUN A—Y) ARy 9 AL D
RANEDAE!)NE
- BENDREILIER
- AEYFIAE (/31H)
— JLIEZL

- KX/

ORACLE
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- MDLAvYZi#faTIFETR

« ALYRZEDI—HFEH
 Server stage tracking
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MySQL 5.7: SYS ¥ —<

T

DBEEE . BHFHE E

11l

- DBEIE

1S BEER

BV ERBEIEFEDERIRTNE

H—N\OBREIKE. I —FORADRIAEER
MREEDER. S TELUHE

s RRE XYHE(CIE

ZLERT -0 DEHDEL—

S I0ENBE NI 7AILOANE

. Ay aXOFLSQLX

TN AVTYIR AF—XDifiat
s DT —AR—R([ZE T BSYSFRLIEERE -

- Oracle VSZ&
- Microsoft SQL Server DMV

ORACLE

(BIRI/N T A —T 2 RAE1—)

(Dynamic Management Views)

B MysQL Workbench
ﬁ Central DB x
File  Edit

Navigator :::
MANAGEMENT
o Server Status
j_ Client Connections
j_ Users and Privileges
23 status and System Variables
.«,b Data Export
L, DataImport/Restore

INSTANCE
B startup / Shutdown
A Server Logs
#~ Options File

PERFORMANCE
@' Dashboard
(ﬁ Performance Reports
6\ Performance Schema Setup

MySQL ENTERPRISE
@ Audit Inspector
IE%I Online Backup
IE%I Backup Recovery

Schemas

Management
Information:

No object selected

Session

o}

View Query Database

¢ EEFHFEE &

Server

/N IA—IAE1—IC
SYEEBITHOHIEEZYHR—F

Tools Scripting Help

Administration - Perform:

Central DB

Performance Reports

Report
¥ Hot Spots for /O

Top File IfO Activity Report

Top /O by File by Time
Top /O by Event Category
Top /O in Time by Event Categories
Top /O Time by User/Thread
¥ High Cost SQL Statements
Statement Analysis
Statements in Highest 5 Percent by Ru..
Using Temp Tables
With Sorting
Full Table Scans
Errors or Warnings
¥ Database Schema Statistics
Schema Object Overview (High Overhe.
Schema Index Statistics
Schema Table Statistics
Schema Table Statistics {with InnoDB.
Tables with Full Table Scans
Unused Indexes
¥ Wait Event Times (Expert)
Global Waits by Time
Waits by User by Time
Wait Classes by Time
Waits Classes by Average Time
¥ InnoDB Statistics
InnoDEB Buffer Stats by Schema
InnoDB Buffer Stats by Table

4 i |+

Top File I/ O Activity Report
Show the Files doing the most I0s in bytes

File Total [0
C:\ProgramDa...\backup_history.CS¢
C:\Program...\backup_progress.C5¢
C:\ProgramDat...\backup_history frm
C:\ProgramData\MySQL\... \proc.MYD
C:\ProgramD.. \backup_progress.fim
C:\Program Files\My5Q...\errms g.s¥s
C:\Program Files\MySQL.. \Indexxml|
C:\ProgramData\Mys.. \borders2.frm
C:\ProgramData\...configuration.frm
C:\Progra...\statement_analysis.frm
C:\ProgramData\...ary_by_table.frm
C:\...\x@0024statement_analysis.frm
C:\ProgramData\..._with_buffer.frm
C:\ProgramData\My...\processlist.frm
C:\ProgramData\,..|_table_scans.frm
C:\ProgramData\..._with_buffer.frm
C:\Program...\x@0024processlist.frm
C:\ProgramData\...|_table_scans.frm
C:..\io_global_by_wait_by_bytesfrm

\io_global_by_wait_by_latencyfrm
C:\ProgramData\, .ait_by_bytes.frm
C:\Progra...\innodb_index_stats.frm
C:\Pro...\schema_table_statistics frm
C:\..\events_statements_current.frm
C:\...\events_statements_history.fim
C:\ProgramData\,.._history_long.frm
C:\ProgramData\. .it_by_latency.frm
C:\Pr.. \io_by_thread_by_|atency.frm
.\statements_with_temp_tables.frm
C:\Pr...\statements_with_sorting.frm
C:\ProgramData\...tement_type.frm
C:\ProgramData\..._temp_tables.frm

BN

C:\Progr...\events_waits_current.frm

[t ) ([Ccmysseams ] (oo
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MySQL 5.7: InnoDBD R E

« RATATIN—T 4 3= * General TABLESPACEH-7R—b
- BEOHIREEEHR - AP —FEEORBEICEEDT—IILERE
- V- ABREERIR. s FIN—TLTVr—ar DHYR—+
— POV RR—2TIILREE O R—k — ToAF)T4DEWN ST I3y
C RATATEXRR oyl adTLA—FAUT DR
- BAEE. FEEE. EEEX ! _ RBEE Ry TF—4%0—R
* AT AT Spatialf T YT R + S%5E AT BEAEfill-factor
« BBHIN—T [T HE — RANL—S D9 TYU D RE
o RKELGR—SHAXDHR—KI32K,64K) * NILOT—RO—KD/INTA—T 2 XA L

 BBIR—SERLREDEHE, . AP
T TR InnoDB Buffer Pool D ENHIH A XE B

ORACLE
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INNODBAR AT AT IN—T43=24 «HKR—k

CREATE TABLE 't_partition_h" (
"UID" int(10) unsigned NOT NULL AUTO_INCREMENT,
"COMMENT varchar(1024) DEFAULT NULL,
PRIMARY KEY ("UID")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4
/*!50100 PARTITION BY HASH (UID) PARTITIONS 8192 */

CREATE TABLE 't_partition_r’ (
"UID" int(10) unsigned NOT NULL AUTO_INCREMENT,
"COMMENT varchar(1024) DEFAULT NULL,
PRIMARY KEY (“UID")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4
/*150100 PARTITION BY RANGE (UID)
(PARTITION pO VALUES LESS THAN (100) ENGINE = InnoDB,
PARTITION p1 VALUES LESS THAN (200) ENGINE = InnoDB,
PARTITION p2 VALUES LESS THAN (300) ENGINE = InnoDB,
PARTITION p3 VALUES LESS THAN (400) ENGINE = InnoDB,

PARTITION pmax VALUES LESS THAN MAXVALUE ENGINE = InnoDB) */

ORACLE

INFETODN—T42a=0J EA OHIRERZHEFRAT6E
ZHDIN—T4LIVDFET DHEDAE)HEZTHIH

‘Main' handler (pointed out by TABLE::file) which in turn have one
handler per partition where all read/writes are forwarded.

(ha_partition)

Partition 1

ha_innobase

Partition 2

ha_innobase

Partition N

ha_innobase

Encapsulate all partitioning in one single handler

Handler
(ha_innopart)

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. |
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http://dev.mysql.com/worklog/task/?id=6035
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InnoDB -& X #& % (Full Text Search) ngram = mecab
InnoDB Full Text Search (FTS) ICCHEEE. FEZE. BREE Y R—

MeCablZH W TIL. BREFYR—k, EHDOREIAVHODEED
X P EIRER ., BELIE
RAOR 2 A N4 EESE AT e

rootﬁ]oca]host [ngram]> select * from N_DEMO where MATCH(title) Against('Zgp—" in BOOLEAN MODE);

CREATE TABLE 'N_DEMO" ( ‘FTS_N_ID" bigint(20) unsigned NOT
NULL AUTO_INCREMENT, ‘title" varchar(100) DEFAULT NULL,
PRIMARY KEY ('FTS_N_ID"), FULLTEXT KEY “ngram_idx" (title")

6|$D1¢%
2| Fh—
13 | FVA—T

3 rows in set (0.00 sec)

/*150100 WITH PARSER ° Tx/
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT
CHARSET=utf8mb4;

rootﬁ]oca]host [ngram]> select * from N_DEMO where MATCH(title) Against('+Zmp— -F L —" in BOOLEAN MODE);

6|$D1¢%m
l3|iuz k-1

2 rows in set (0.00 sec)

CREATE TABLE "M_DEMO" ( 'FTS_M_ID" bigint(20) unsigned NOT
NULL AUTO_INCREMENT, ‘title" varchar(100) DEFAULT NULL,

rootﬁ]oca]host [ngram]> select * from N_DEMO where MATCH(title) Against('+Zg— -Z—" in BOOLEAN MODE);

PRIMARY KEY (‘"FTS_M_ID"), FULLTEXT KEY “mecab_idx" ('title’)
/*150100 WITH PARSER ° “x/

) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT
CHARSET=utf8mb4;

ORACLE

12 | £iv—

2 rows in set (0.00 sec)
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MySQL 5.7: GISHEEED SR E

* Boost.Geometry&fiE L. MMBI—FZEZTHZ
—~ R IEHRDOEFE

Local instance 3306

PE § SEFEEE 2

| Managemens | schemas | # bordersz x |

— ZERERFIEHRD 7347

— OGCHEHL

— Boost.Geometry~MDIM)E 1—%

InnoDB R-tree ZZRIA VTV I R

— ACIDXt s . MVCC& NSV R—bk

— ATy AIEMBR(minimum bounding box)Z &€

GeoHash

GeolJSON
ST _Distance Sphere().ST MakeEnvelope() %&EDEFIZEAED IR

ORACLE
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MySQL 5.7: InnoDB Compression

Thank you, SanDisk Fusion-io

« BBHITENR—U LAV [EHE
— NV G5 RALYRIZEY BENRIIZIESE (zlib, Lz4)
—IOLA¥VIZTEE
—OSH—RILETFAIWDV RT LD RIN—RAT74 )LEEF

* IOHIR
— MySQLD 4 EEM] £
— ARL—TFAZNER L
—EEZAHTATILHEIR. SSDDTATH A IVt

« 2 TDInnoDBDT—4A, AT LFKFEIE, UNDOBT HWAXTHR

HR—hTSYhTH+—L: https://dev.mysql.com/doc/refman/5.7/en/innodb-page-compression.html
ORACLE

\O

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 35



InnoDB - General Tablespace Support

System TablespacelZFERLI=HBHDT—TILAR—RTY , ZDE&. BEHOT—TIVEREFTH5EH
ETDT—IINITA—YMIEX I, R, ELLIIHIZIL=TAL IR ) —IZER T 2EMNAIRETT,

[USERO1]> CREATE TABLESPACE U_TABLESPACEO1 ADD DATAFILE '/home/mysql/user_tablespace01.ibd' Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)
[USERO1]> CREATE TABLESPACE U_TABLESPACEO02_8K ADD DATAFILE '/home/mysql/user_tablespace02_8k.ibd' FILE_BLOCK_SIZE = 8192 Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)

[USERO1]> CREATE TABLE ‘T_USERO1" ( > Show variables ke " datadir;

> 'id" int(11) NOT NULL AUTO_INCREMENT, “text™ varchar(100) DEFAULT NULL, PRIMARY KEY (%id") e |

> ) TABLESPACE = U_TABLESPACEO1 ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4; e ;';51"/10(

Query OK, 0 rows affected (0.01 sec) § i . _&0 50 :
Sec

OOTﬂO
User taﬁ?“mst [Us

[USERO1]> CREATE TABLE 'T_USER02_8K" ( roorg 01
>'id" int(11) NOT NULL AUTO_INCREMENT, “text" varchar(100) DEFAULT NULL, PRIMARY KEY ('id") Lo
>) TABLESPACE = U_TABLESPACEO02_ 8K ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4

> ROW_FORMAT=COMPRESSED KEY_BLOCK_SIZE =8;

Query OK, 0 rows affected (0.00 sec)

\ datdd

root@localhost [USER01]> SELECT * FROM information_schema.INNODB_SYS_TABLESPACES where NAME like 'U_%';
S e S pomm e tomm e Fom e pomm o +
| SPACE | NAME | FLAG | FILE_FORMAT | ROW_FORMAT | PAGE_SIZE | ZIP_PAGE_SIZE | SPACE_TYPE |
S o e oo o e oo +

165 | U_TABLESPACEQ1 | 2048 | Any 16384 | 0 | General |
166 | U_TABLESPACE(02_8K | 2089 | Barracuda | Compressed | 16384 | 8192 | General |
o Fom e e - fomm o Fom fom e tom +

2 rows in set (0.00 sec)

®
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— BIFOAEILRIC KD
MySQL5.7: ¥ a!)T«m L EE A1 T AT RH
—
* AES 256 Encryption(Default in MySQL 5.7) ¢ SSL
e INAT—KAO—F—S3 Ry — — TIAILETHER)
- AUREURRN, A—H—gfrTcRETE M0 ORGIHETBHRAL
e L p — EIZIGCHEEEIAE {
* Deployment: T 74 J/LFTEHEIZEAA ;ZEI “:L,ﬁft EATRE BRI R
) Z h— )L AJ &L — FEBAE{ERETY—IL:mysql_ssl rsa_setup
AR — LB 25 A L SR — R s — ¥iA T3 “require_secure_transport”%
- St A FIRT2ETEFAT TRVBEENHCEHAEE
- BEA1—Y—ZHIR — mysqlbinlog*y—JL D SSLY7R—k B0
— TARA—H— testRFx—<, TEIT7AILI o
Z’_IEEE‘QL’L@T\ festAS TEITANE T, Proxy User¥" 7R —b D L5k
L SR E . — Proxy1—H—D=ODREET ST A%
é%f&'f/ZQJZOD*JJ,Eﬂﬂ:t 1T #e IR

YR 7 Y7 imysqld —initialize — A1 D DIEBR Y E A A

* New detection and support for systemd

ORACLE
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MySQL 5.7: —/\—H AR TOSQALX AL LT Ik

Thank you Davi Arnaut!

o H—/N\HARIZTSQALXZFZ2AM LT Ik
—H—/\E{K, vy a B, SELECT B TR E R HE

SELECT /*+ MAX EXECUTION TIME (1000) */ * FROM my table;

» Windows# & U Solaris| 2% % it

ORACLE
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MySQL 5.7: L) r—i 3> DiiE

INDA—T U RAERTAMEDR E
hREAD—ZE R DE

Tz
GTID Dk E c 8- 10fEDRAL—T DR I)L—TvkEl L

— ASATOHOGTIDERIE
— AL—TTONA(F)aT B HELOERKLAIEE
REREIL TV —2a 0 DHE

— AL—=T DRIV D% HRR, 8BAL YR TV

AEA—ERIFEDRIL—T vk
—- aASYMNEFRFHEFET ATy

—- BEIGAL—T TRV YO a BT

— "Lossless"#ERHIL T r— 3> 250%2
~ BHDOAL—TIBHDACKEF DO EELAIRE
TILFY—R-LTYr—ia>
—1BDAL—TIZEHDIREI—INODEHEHRE
L) r—23 4L 3% BIRNIZE B Al &E

200%0

150%0

100%0

50%0

0%

Slave®hroughput@s.@6ThreaddMaster

1R

8a 247 480
SlavefThreadsk

ORACLE
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MySQL 5.7: GTIDs DE 1t

FU A THATRE
BAFF DA
N B
e Server reports e All servers e Allow all e All Servers
any incompatible  generate legacy events generate and
operations GTIDs but to work expect GTIDs only
don’t depend through all e Full benefits of
on them SErvers GTIDs available

SET @ @GLOBAL.ENFORCE_GTID_CONSISTENCY = WARN

. SET @@GLOBAL.GTID_MODE

. SET gtid-mode

. SHOW STATUS LIKE 'ONGOING_ANONYMOUS_TRANSACTION_COUNT;

http //dev.mysql.com/doc/refman/5.7/en/replication-mode-change-online-enable-gtids. htmIE

ORACLE
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MySQL 5.7: LT r—S 3> Nk E
c TILFY—R-LTYH5r—3> Vactor 1

—BHDODIRI—TOEEAZIED | -
AL—TIZ&4H Blnlog _ Bmlog

I

I

Master N

c ETOIUNY—FDT—3ZE&EH l
« FYEBGLT)r—a Rk

II

L INVOT YT IR R 01
~#ERPIL Ty —2av ETILTF Relay 1 Relay N
ALYRRAL—T LEH#EHY
c AL—DJZERTH-HD vifwa] wiffwifwe] Jueffwfwe] fwffuifua] Jwc

INDAF—XRRAF—T-T—T)L
c ATAARL— 30 DRE

— L) —3> T4 3 RAYF 5|
7Z9_ ave

ORACLE
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MySQL Fabric
B A+ v —TAV T R—=RADRT—ILT Ik

‘ Y N—BERR . BE T AL A —N—,
TI)r—a 0 DEBEITTAILA—I1\—

mapp\“g

C -~ . — . .
‘b L AERD I P e Y L
cluster — TI)gr—a3o o vy—FRF X —%181#
— —RKEED=HDOY—)L
? ? ﬁp v ORI
f IF ﬁ f ﬁ * OpenStackZ > 7=t —/\—
Groupdlzt:iall;rcatlon 7°|:| t‘ :)E:yg‘
— Nova & Neutron APIs ZH7R—
cende e * Newin 1.6 Release (labs.mysqgl.com)
HA group - $ B I:Il\\n

— MySQL Router iﬂt

ORACLE
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MySQL F IL—F LT r—ay ~ MySQL.......

IT—R Py VTR R REIL T s —ay
BHIETILTF-RRABTECTHHRE
— FEOBRMEER(MS T 300O—)LN\yD

Application 'E — “Optimistic State Machine” L7/ —<3>
o c BI—FAVN—DEE LR ERNEE B
MySQL Nodes \ - =N DIT—)VA—IN—F&
— FERDLER/fE/NDFEEE
% 1§ EF — - BEEAEL
m - BEEER
I =, < o
| — InnoDB

— GTIDR—ZADLT)F5r—3>

Lablifgs ()T, 201511 AT, AT THYEE A pERFORMANCE_SCHEMA

PluginEL TEMJY)—RFHFETYT,
ORACI—EI Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 43




NEW! MySQL Router GA MySQL Router 2.0.2

(2015-10-23, General Availability)

- HEDE=

— MySQL FabriczE@EBIIZFI AL =LY
* ConnectorMZERBRE

(Python,Java,PHP,.NET)

* FabricXtitsConnectorM7ZELNEEEM S D FI| FH
(Ruby, Perl, CZ§).

~-SBEHELVSROADNEZERE
« EQY—I\PNIREI—MEHBRIZFNDLEHLZLY
c LW RI— A DB BT — )L A —/—

c WWBEGHY I
— ZHERED D IEY— )L : MySQL Router

ORACLE

Router <4---L- > Fabric
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New! MySQL Router GA

cYEREN UYL I DI —T AT
c MySQLZ T —SavhoDT7IoRE U TIVIC
— MySQL Fabrictrih—rZfHE(Z
- B E] TR AR
s X —TAVT
—MysaL FIIL—T LT r—ay
~RBIEVSRA) T ER S A AR
« IS5 AAPIZ K BHET
c IHBTTTADEM-T—3EH. /\(F)ay . O—kN\SUX ..

ORACLE

I
)
L

L

L

g
jjiii

http://www-jp.mysqgl.com/products/enterprise/router.html
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cy

‘m k- A E -

MySQL®D i 5k |

S
<

MySQL Fabric
controller cluster
ORACLE

%.

1{E (HA + Sharding)

£, mysaL

AV

erver/Shard State & | A pgthOﬂ Microsoft = |
————— Mamirer=====b | e NET java Router
SQL Queries

Group Replication
cluster

N

Coordination
and Control

/ Global Data \

[
[
\
\
\

Global Group
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MySQL Workbench 6.3

FabricE I

~/—FmEm, 759X, S, &
INTA—R R Ay aiR—k

— Performance Schema LiR—h& 957
Visual Explain

GIS Viewer

A Migrton x

File Edit View Tools

Migration TaskList -
OVERVIEW

Ovenview

SOURCE & TARGET
Source Selection
Target Selection
Fetch Schemata List
Sthemata Selection

Reverse Engineer Source

OBJECT MIGRATION
Source Objects
Migration
Target Creation Options
Create Schemata
Create Target Results

DATA MIGRATION
Data Transfer Setup
Bulk Data Transfer

REPORT
Migration Report

Scripting  Help

-------- Manual Editing

Review and edit migrated objects. You can manually edit the generated SGL before applying them to the target database.
Migrated Objects

View: __AH Objects v

Source Object
» 77 Employees
v
v Columns Columns
b/ CategoryID INT } CategoryID INT
 CategoryNam.. & CategoryName VARCHAR(3D)
» & Descripon N.. o Description LONGTEXT
& Picture IMAGE Picture TINYBLOB

Target Object
] Employees

Migration Message

¥ Indices Indices
Y= PRIMARY V= PRIMARY
b = CategoryName ¥= CategoryName
ForeignKeys ForeignKeys
p Triggers Triggers
» [ Customers [ customers
» [l shiopers nfa

You can rename target schemas and tables and change column definitions by clicking them once selected.
SQL CREATE Seript for Selected Cbject
CREATE TABLE IF NOT EXISTS Northwind ™.’ Categories” (
*CategoryID' INT NOT NULL AUTO_INCREMENT,
‘ CategoryName' WARCHAR(30) NOT NULL,
" Description” LONGTEXT NULL,
Picture” TINYELOB NULL,
PRIMARY KEY ( CategaryID'),
INDEX " CategoryName® (" CategoryName™ ASC))

S W

S R

Collation SQL_Latin1_General_CP1_CI_ASmigratedto u
Collation SQL_Latin1_General_CP1_CI_ASmigratedto u

[ Lock edited QL

[] comment out

Q-

Hide Code and Messages

]

BEIZEZSVsH—k

— Fast Data Migration

— Table<->File Data Import/Export (like Excel)

— SSL Certificate Creation (mysqgl_ssl rsa_setup)

<A L—ay
— New: Microsoft Access

— Microsoft SQL Server, Sybase,
PostgreSQL, SQLite

ORACLE
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MySQL on Windows

MySQL Installer for Windows
MySQL Workbench

MySQL Migration Wizard
— Microsoft SQL Server

— Microsoft Access

MySQL for Visual Studio
MySQL for Excel

MySQL Notifier

MySQL Connector/.Net
MySQL Connector/ODBC

ORACLE

MySQL on
Windows
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MySQL Enterprise Edition

What’s New

ORACLE



MySQLMDAZ 2 =T hk&E AR

MySQL [ETa7ILSA4E AV IR IIT7 T EDRRADPY—ERDELDPKRIZIEL T,
Community¥>Commercial EditionZ{E L 72 1T TIEKE T, BIZH&@LEY) 12— 3 & ERATRE,

Community Edition (GPL) Commercial Edition

- MySQL Community Server - Standard Edition

- MySQL Cluster -Enterprise Edition

- MySQL GUIEHEY—)L -MySQL Cluster Carrier Grade Edition
- MySQLa=4~4 (JDBC, ODBC, etc.) |-BEASA 2R (#HAHA)

- RF AR - JB7zyiafILY—EXR

e TA—FLs -b—Z=2 T AVYIITAUT  HR—

e A2 =TARYV I YT T IEGPLV2TY—RAO—R1 A LI
- BRI, Fni{EEL TR R—FOEB#EE. L EH R HETIRA

S B8 : MySQL Downloads

Mk

\l
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MySQL Enterprise Editiont—E XAT31)

HR—FUANA DA INMEEEL T, JLRED 12— L P EEY— /LI H
B TY—ILORBEOATFUORTHHENEWNE, T L THRRGRIIZFIB R EE,

i SR HE

* YLaR %

s SR A%
* MRS R

o BEAS

g5k
°774'V A —IL

ORACLE

=SEY—)L

° E"

. /\‘J77‘J7
° %

o & IH
*IM4JL—ay
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MySQL Editions

Standard Edition Enterprise Edition Cluster CGE
WREMLE
MySQL Database v
MySQL Connectors v
MySQL Replication v
MySQL Fabric

MySQL Partitioning

MySQL Utilities

Storage Engine: MyISAM, InnoDB

Storage Engine: NDB (ndbcluster)

MySQL Workbench SE/EE*
MySQL Enterprise Monitor*

MySQL Enterprise Backup™

MySQL Enterprise Authentication (9} EREREEH7R—k) *

MySQL Enterprise Audit (7R!1) & —~N—X BT E#5E) *

MySQL Enterprise Encryption (JEXt#REE S 1E) *

MySQL Enterprise Firewall (SQLA > x93 %K) *

MySQL Enterprise Scalability (AL YR T—JL) *

MySQL Enterprise High Availability (HAY-7R—) *

Oracle Enterprise Manager for MySQL*

MySQL Cluster Manager (MySQL Cluster & ) *

MySQL Cluster Geo-Replication

SISISIKIKIKISISISK ISISISISKISIK
ANA VA YA YA VA NA NA NA NA NA NA NASA VA NANA VA NANAN

ORACLE
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MySQL Editions
Standard Enterprise Cluster

SE EE CGE

Oracle Premium Support

24F%F 81365 H Y 7Rh— k v v v
14 T FEEFIR v v v
FLyIOR—X v (4 (4
INTBIE&/ Ny FIRE v v v
AVHILT A VT HHR—F v v v
A2V IE G EDENEREL

Oracle Linux (4 (V4 (4
Oracle VM (4 (V4 (4
Oracle Solaris (4 (V4 (4
Oracle Enterprise Manager v v
Oracle GoldenGate (4 v
Oracle Data Integrator v v
Oracle Fusion Middleware (4 v
Oracle Secure Backup v v
Oracle Audit Vault and Database Firewall (4 v

X EREFOIEFRE. MySOL EditionsOb 4 MaSEB T &0\,
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MySQL Enterprise Edition'E Y — )L L6 sR 14 5L =

MySQL Enterprise Edition

MySQL Enterprise Monitor BRI —/\O—FEE. VT)IERER

MySQL Enterprise Backup SREFATAINVITIT  IRA LA L))
MySQL Enterprise Scalability Thread Pool 754 4 1L A EREHLERE D A L

MySQL Enterprise Authentication LDAPXSWindows Active DirectoryE DNV EREEEEEHIE S B I
MySQL Enterprise Audit A—HNIBDEE. Oracle DBER LY — /L CTEEAIHE
MySQL Enterprise Encryption SEXTFREE S b (A FEERE =) DR IR EM e T IR (&
MySQL Enterprise Firewall sQLf oz arxtR

Oracle Enterprise Manager for MySQL Oracle Enterprise Manager®bMySQLZ & & I Al B
Oracle Premier Support 24x7, AT UNERIR., Y ILTA2 T B R—k

ORACLE

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 54


http://ja.wikipedia.org/wiki/%E5%85%AC%E9%96%8B%E9%8D%B5%E6%9A%97%E5%8F%B7

HARKIBIEONAAAN)OAERIDEE AT L
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MySQL Enterprise Monitor 3.1

Access Control Lists
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MySQL Enterprise Monitor 3.1

ORACLE MySQL Enterprise Monitor
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MySQL Enterprise Monitor 3.1

Security
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MySQL Enterprise Backup 4.0 NEW !

NEW & |mpr0ved Backup: 73 GB Database
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Oracle Enterprise Manager for MySQL

New Version Available!
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MySQL & A5V L& Fh & D ENMEREL

* Oracle Enterprise Manager * My Oracle Support

* Oracle Linux * Oracle Fusion Middleware

* Oracle VM * Oracle GoldenGate

* Oracle Solaris * Oracle Audit Vault & Database Firewall
* Oracle Solaris Clustering * Oracle Secure Backup

* Oracle Clusterware * Oracle OpenStack for Oracle Linux

MySQL Integrates into your Oracle Environment "
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MySQL Cluster "NDB” 7.4
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NoSQL & SQL Access to MySQL Cluster data
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MySQL Cluster 7.4 GA
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POCO

The Power of Cloud by Oracle

Oracle OpenStack for Oracle Linux & MySQL
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