s

The State of the Dolph:iw's_?;-“

Pan o S
X 3

BARFS7 L=
MySQL Global Business Unit

ORACLE




Safe Harbor Statement

UTORIAF, Bt D— RIS RmOAREICET AMEZHRFAITHLDTY,
F=. FMIRHZHE—DBENETHEDTHY . LWAELHRMICHHMARAL LT TE
FEA UTOFIAK, w77 I/IL00—F, #aeZigt 942 L&a3vb AT 51
DT GEW A BEREZITIRDOHIEHMBHIGESDENT TS,

5L ERITELTRBRINTOBREEDRIH. JU—RABLUERIZOLTIE,
et DFHEICEYRESNETS
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The world's most popular open source database
{5]) DB-EnginesIZ k5T R

| The most popular database
management systems
April 2016 Score
1. Oracle 1468
2. MysSQL 1370
* http://db-engines.com/en/ranking 3. Microsoft SQL Server 1135
— o 4. MongoDB 312
¢ T—’)"’\—Z‘/7|~"7170):'§&F§‘Y5A 5. PostgreSQL 304
S&. A08—Ryb DR AEHROB R
BRELTORER. BEUORRTI DY S
PSNSTRIRFHREZTTIC. BAZIERL
NS
* Oracle DBIZ$tL\TE 261
g o ¢t NZ o Qo o Q& & ‘
O&O o \,"99}4 o“goo \9@? ° 7'0009 ga'b‘\b "00\-, &
ro%o NS Qoe §‘{'o I
&

N
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MySQL®D FE R

1995 2000 2005 2010 2015

MySQL Sun Oracle
I F 1 0] T [
1.0-3.22 LLEi] 3.23 4.1 5.1 5.6
ARL—U TP (ISAM, HEAP) | | MyISAM Unicodext fits TS5HITIL- memcached API
TILFALYKR InnoDB H+J511) AL—ToDy - UNDOZK fE 15,
Windows %t it /64bit % is LF)r—iay CSV, ARCHIVE T—FTIOF% Global Transaction ID
BARZEXFa—K (SIIS/UlIS) ndbcluster IN—T43=2y TILFALYRRL—T

BRYR Va5 7254 ALTER TABLE
| | kS R RK— 4T L FAEs

4.0 5.5 5.7

23HRFE/GIS (MyISAM) INnoDBMT ZA JLIZ

B HT—7 JLUPDATE/DELETE EREPBLT ) r—2ay %ggi%%gi%;i ,rS}A
HHAHRAHZATZ)EIH—/N PERFORMANCE_SCHEMA OZLZR LI —ias

| RILFY—R LI r—ay
JN—T LI)r—2ay

- 19955 : R x—T 2 IZTMySQL ABE% 3L 5.0 : £ XHRFACKRIG/GIS (InnoDB)
i s o ARTRTOY— + )T b

*(2005% : F 57 )L HlInnobase OyZ B UR) ZFTF?TJQ’/;J; ;i;é:f,%f;d_.)

» 20084E : Sun Microsystemsh MySQL ABZ% & 4X )?AI;IJI/{;/']J%EJ— NoSQLA T3z

" 2010¢7.|'57)l/7§‘5un Microsystemségﬂﬂ INFORMATION_SCHEMA

N
OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 5



Driving MySQL Innovation: 2010 - 2016

MySQL Enterprise Monitor 2.2 MySQL Windows Installer MySQL Cluster 7.3
MySQL Cluster 7.1 MySQL Enterprise Security MySQL Cluster Manager 1.3
MySQL Cluster Manager 1.0 MySQL Enterprise Scalability MySQL Enterprise Monitor 3.0
MySQL Workbench 5.2 MySQL Enterprise Audit MySQL Fabric
MySQL Database 5.5 MySQL Cluster 7.2 MySQL Workbench 6.3
MySQL Enterprise Backup 3.5 MySQL Cluster Manager 1.3 MySQL Cluster 7.4
MySQL Enterprise Monitor 2.3 MySQL Utilities MySQL Enterprise Firewall
MySQL Cluster Manager 1.1 MySQL Workbench 6.0 MySQL Enterprise Backup 4.0
MySQL Enterprise Backup 3.7 MySQL Windows Tools MySQL Router
Oracle Products Certifications MySQL Database 5.6 MySQL Database 5.7
All GA! : All GA! : / All GA!
Partial List of Releases Delivered =| *EEQI@%, JSON?-@E!%'U‘TR—I* Available Now!

N
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MySQL Database 7—F TV F
BNT+—TU R, EIEEN. MBI H AT

MIBHHEOFWNTILFALYR

Igﬁ%*ﬁ@ﬁﬁ%ﬁ:ﬁ%;l}j - Native C API, JDBC, ODBG. INET. BHP, Python, Perl, Ruby, VB
IYhTFH—LEYR— ative . : . -NET, PHP, Python, Perl, Ruby,

Ve Y Y
N

MySQL Server

Connection Pool

:E7_A'}|/ Authentication -Thread Reuse - Connection Limits — Check Memory - Caches

SQL Interface

DMLX°DDLD 4T, ARRR—X DML, DDL,

Stored Procedures

b GEEDF vy a

0)71—7"7—-47,{%‘ 71[} «‘bﬁ% Views, Triggers, etc.

T r—Lav|TRiBEE L
PHREREITIEREDS

Parser Optimizer Caches & Buffers
Query Translation, Access Paths, Global and
Object Privilege Statistics Engine Specific
Caches & Buffers
-
\ &

Pluggable Storage Engines
-~ -

Memory, Index & Storage Management
Cluster Archive Merge Memory Partner Community Custom

-~ - -

WRRL—DIDY )
(FSHT LA —DIODY
7—%THF )

File System Files & Logs
NTFS - NFS Redo, Undo, Data, Index, Binary,
SAN - NAS Error, Query, and Slow

BHEOWMEAN—ZFI AT

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 7



MySQL 5.7 is GA! @
EEE

MySQL 5.6LE3 1% DR E

Performance Schemails ik

HLWATTAIAPaRXNETIL:

greater user control & better query performance

InnoDBMD HEAE i t¥alTOmLE:
Online&Bulk load XL —< 3 E&E 1L FYURELEHEE, tyb T YT B

MySQL SYS Schemat &

JSON®Support L —i 30 DERE LR
(FF AV REEYR—K) (multi-source, multi-threaded slaves&)

OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.




MySQL 5.71Z81+5

INDA—T U RAENR RS

ORACLE
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MySQL 5.7 Sysbench Benchmark: SQL [C&b—E &R
MySQL 5.6 kY3 fE&EE., MysQL 5.5k Ya{EEE
1,600,000 QPS

MySQL 5.7: Sysbench OLTP Read Only (SQL Point Selects)

1,800,000

1,600,000 / — =—=MySQL 5.7
T 1,400,000
5] /
9 1,200,000
[75] /
5 1,000,000 /
o 800,000 S —MysQL 5.6
§ 600,000
S 400,000 % ‘\

200,000 —
0 —MysQL 5.5
8 16 32 64 128 256 512 1,024
) Intel(R) Xeon(R) CPU E7-8890 v3
Connections 4 sockets x 18 cores-HT (144 CPU threads)

ORACLE

2.5 Ghz, 512GB RAM
Linux kernel 3.16

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 10



ATT4RA T DOHRE

SQLXDEITEEZM L. CPUETARIAR—X D HIIE

c FTT4RAFEN—H—D
YI27oR)0
— A, R, REMHOR L
— I L. RaBE, RITRT—
— HEEIBINRF DY R VR

s BEVRIL—LT—H
- KYBRZILGEE
— #FLLerDEM

* JSON EXPLAIND TR ZE

« EITHPDARLYKRIZx T BEXPLAIN

ORACLE

c FHLWVARMR =X A FF42AH
~ BEEHRASE 5

— mysql‘.‘server_cost . mysql.engine_\cost
FT—JI)VIZCaARMEF2I—=2F

« —FT—7 JLIZInnoDBZ{E A
« ONLY_FULL GROUP BYE—KNDHE
- ZLDOFLLVEREE

* Generated Columns

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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JSON EXPLAINAN DR MEFHRIBM
FU B EER—R - BB L A=

* JSON EXPLAIN’E:HE%E "query cost": "200.40"

b,

’ I "table": {
_— H:Il jj ﬂ- ﬁlé fd:: Z I\'lgﬁziﬁg é —C i ZIT "a'tazle_name" : "nicer but slower film list",
"access_type": "ALL",
— MySQL Workbench®Visual ExplainlZ£3R 7R B i e
"filtered": 100.
Query cost: 20040 "cost_info" : {

"read cost": "2.00",

"query block": {
"select_id": 1,
{

2004 . "eval cost": "198.40",
"prefix cost": "200.40",
ricer_bun_siowee_film_ist (msteriakzed) "data read per join": "852K"
GROUP b
"used columns": [
tmp table,filesort " FID "
’
11963 71483 14006 200.0] g2z rows. "title" ’
mg’w 408 rows rv.‘:lw 496 rows "'SJN 902 rows nested "description" ’
0 op P loop "category" ,
"Price" ,
" n
az 16 rows. 1543 31 rows 595.2 1 row 6M.76 2 rows. 11804 1 row length v
Non-Unique Key Lookup Unique Key Lookup Non-Unéque Key Lookup Unique Key Lookup "rating",
category film_category i fim_actor actor "actors"
e _film_category_category PRIMARY ix_fk_fiim_id PRIMARY

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 12




ZTDMDEGNTH—IUEEDHE

* BEAZINDEXYERL (BULK LOADS, RELTyTY—h)

* UNION ALLY TV 178, —BR7—TJ LZFIALEL

» Generated Columns (& F5) &Functional Index (BE A>T v I X)

c INNODBRATA T IN—T 432 HiRk—k (AT —BEZHIR)

* InnoDB Compression (FEBHIN—I LA )LIEHE [z1ib, Lz4])

c DT )SA T34 (DBEITHT) —ZESHA, EVMEN T EE
* FXa AV T —20E O EEE JSONT—45E, FTS)

ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved
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MySQL 5.7 CD &1k s

N-gram(:JZ%':F'.nns EE.EII:I\ EZFEE /_I_f_
NXFRXYYTh—I %R

mysql> SELECT * FROM INFORMATION SCHEMA INNODB_FT_ INDEX TABLE ORDER BY doc_id, position LIMIT 10;

R a -
o CLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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MySQL 5.7 CD &1k s

MeCablZ kBB AREEHHR—
Mecab(A—T Y —RDBAREFEZE)FFHoTh—o % EH

mysql> SELECT * FROM INFORMATION SCHEMA INNODB_FT_ INDEX TABLE ORDER BY doc id, p08|t|0n LIMIT 10;

10 rows in set (0.00 sec)

R a -
o CLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

16



M

GISHHR—FD A=

ORACLE
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GISHERED T E

¢ Boost.Geometry&fEA L. MBI—FZFESTHZ
_ EEEMEROH . ZERMERO A Gamm -
— OGCHEHL A -
—NTA—TURDE L A e

_l_s
AN

* Boost.GeometryAZ A =T/ LDk
- ERICERLGIZIA =T« e e

/\ > '\ I t\\ — :E’ ) ;;smmrmnnm mmmmmmmmmmmmm : mmmmm ]
— Boost.Geometry~MD OV JEa PP IR

s o LL
Spatisl View  Prejecies: | Raeson Vot @ T e QS see &R ampTa o
Laper Sourt
Crid
SHAPE2 bacc

sl }*"' 2701 mﬁww TUATRLET OTSTRIOMAE)
$ !’wu: p ®
= e == :__.". -~ THEIZON J0. 26741 738401, mmn’??:'as.t%?%
« MySQL Workbench|Zi& & =111 e i—— -

Spatialt“:L—')"f Geometryl:“:L—')" 'C* .
geometryB DT —R% B 5 (HEFE ] e

ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



GeoHash Example

Eﬂﬂ*ﬂ%ﬁ'& # FEEL140 Jb#g36E (DLKIEA BT
SEggcgeoHash(140,36,4) AS Hashd4,
GeoHash ST GeoHash (140,36,10) AS Hash32;
BEEOHRHEELXTIITRE |
RE. BEDFHREZRERER T T“;;;;;;g;;;ﬁ
REERLT CETIECDT) TR TTHE [
GeolJSON GeolJSON Example
ST_Distance_Sphere(). "type": "Feature",
ST _MakeEnvelope() ZEE D "geometry": {
EF| 72D IeE ::Ezgi;in;z:;??",HZS.G, 10.1]

b
"properties": ({
"name": "Dinagat Islands"
}
}

L Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 19
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Performance Schema® &1kt

AEDHEHEER

- MREHIEHROURE
— AEYDOFIAZAT I
(Frvia, RE/NVT7..)
memory_summary_ *
T—7I)
— ALYR/T AU 21—/
RANEDAE!) LI
- BEENDRMIFH
- AEYFAZE L)
— JLIEEL

- &K/&w/N

ORACLE

sQLX AT IEER

« AM7RT A=

« ANTRT7 03y

o« TYRF—KRXT—FAVE
« FSUHHaY

B NTEHR

- LIYr—avAL—J
E ¥R

- MDLAY it atIEHk

« ALYRZEDI—HEH

 Server stage tracking

- RIFEIZEITIN TS
SQLX

B fEATRE

« AEYTYRTYURE
F——~yEDHIRE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 21



SYS R — I HIEHEREEH

DBEHEE . MREECERBESEEIE

- DBEEHAVERELZEBOEXRIRZUE
— H—/\DREIKR., 2 —FORIAFDIRRZEER
—~ MEEMEORR. #MTELURE
c RRZLYRBEICIBIELERZ I S-ODEHRDE 21—
— IOEDFEWNI7AILPLANE, OvY, AXFDFLISALX
~ F=T N AVTIIR AF—TDHiE
s DT —EAR—RIZHEF5HSYSFELIBEEE :
— Oracle VSR  (BIRI/NTA+—< 2 RAE1—)
— Microsoft SQL Server DMV (Dynamic Management Views)

ORACLE

B MySCL Workbench
A Co D6 x
Fle ESt \iew Query Datsbase

Server Tocls Serigig  Hele

e SaFHE A -

Navigstor
MANAGEMENT

© Serverstatus

4 Chent Connections

4 Uiers and Privieges

I Status and System Varubles

& Deta iport

&L Dota ImgortRestore
INSTANCE

0 statup s Shutdown

A severtop

& Opticen Pie
PIRFORMANCT

@ oanboxd

&) Pertormance Reparts

&N Performance Schema Setup
MySQL ENTERPRISE

B soatimpecor

ds Onane Backup

& Backup Recovery

Schemas

Menagement

Information

ot Staet " Session

e I

Central 08

Performance Reports

Report
¥ Mot Spots for 10
Top Nie U0 Activy Report
Top 0 by Pile by Tme
Top YO by Evest Category
Top Y0 m Time by Event Catagoras
Top YO Time by User/Thread
¥ High Cost SQu Staternents
Statement Analysis
Statements in Highest 5 Percent by Rs
Usieg Temp Tables
With Sorting
Fall Table Scars
Errors or Wamings
¥ Database Schema Ratistics
Scherra Otgect Overview (Mgh Overhe
Scherra ndex Statstics
Scherra Table Statstics
Scherra Table Statstics (with no 06
Tables with Fsll Table Scars
Urused Indexes
¥ Wat Event Tines (Epen)
Global Wans by Time
Waits by User by Time
Wait Classes by Time
Waits Oasses by Average Time
¥ 1nnoDB Katistics
1r0DB Buffer Sats by Schera
1roDB Buffer Sats by Table

Top File 1/0 Activity Report

Show e Fles dong the most 105 n bytes

Fle Tots 1024
C\ProgramDa...\backup_history.CS¢ 7
C\Program..\badkep_progress. OV =
C\ProgramDat.. \badkep_history.frm L
C\ProgramDats\MySQUL. \orocMYD 1

CPrograTO . \backup_progress s
C\Program Ples My \erresg.sys
C:\Program Files My 5L \lndeen
CiProgranOealys \bordersd frre
CiProgramOatd, configaratcnfrm
CAProgn. \statemert_analysisfrm
C\ProgramDats\ ary_by_tableSmn
C\ WeBOIMstatenment_asalysis S
CProgranDaty,. _with_buffer.frm
CProgramDataMy .. \processhistfm
C\ProgramDats) |_table_scans frm
CHProgramDatal. _with_bufferfrm
C\Program. wiB024processhstfm
C\ProgramDatsl |_table_scans frm
€= \Vo_globel_by_wat_by_bytessre
Yo_globel_by_wat_by_letencyim
C\ProgramOetel ot _by_bytesfm
CProgm. Yrnods_ndex_stats frn
C\Pro. \achema_table_statistics e
CA \everts_statements current frre
€\ \events_statements_hstory.fm
C\ProgramData\. _histoey_Jong.frm
CAProgramOata,. &_by_latency frm
CPr._Vo_by_thread_by_latency.fm
\statements_with_temp_tables.frm
CHPr.. \statements_with_sorting.frm
C\ProgramDaty|. tement_typefrm
C\ProgramDatsl _temp_tables frm
CProgr. \everts_walts_current.frm

| Ewert.. | | copyseecss | | coof

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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tXal)T«RL @

« AES 256 (MySQL 5.7 Cl&T 74 LK) * SSL
« INAT—KAa—F— 3Ry — — TIHILNTEH
- AVREVRSH, A—Y—BfTRETE @ BeORGIAETEHRN

— WEIZIGCREIAZ Z E B L
— SEBAEERLETY—IL : mysql_ssl_rsa_setup
— FiA TS a3 "--require_secure_transport"#& F|FH

* Deployment: T 7A4J)LN TR EIZE AN
A2 A+—)L Al BE

— AV A—=IVEIZS U LIG/ISR T —REERTE + AECEF 1T CHINEBEECE AT
- EA1—Y—zHIk — mysqlbinlog’y— LD SSLHR—F3E 0

— AEX—7.TEY LI G | ° "
fESt ’+\: 1 ::r} ﬁiﬂ;ﬁk_éh U o Proxy User4j'7|'\—|~0)1=ff\§ﬁ (ROle‘:¥E1u)
* AVARZVADBEZENHIEE ~ Proxy1—H—RE TS5 AL EITEHEH

b7 e emmnn
mysqld --initialize _EHA—Y—P1DODERE YN E LA AAE

N
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TN ELER-EEmDRIE

« T4 MIBEBEYLGR (Bufferth 4 X, VARCHARY 1 X&)

- Triggers (T—7 ILEIZEHDK) HZE/ER AT EE

* 32K and 64K R—H A X% H7R—k (Default: 16K)
cBEHDT—TILAR—=REFVSATOUNDORYT HNYIET

* SYSLOGZ Linux/Windows3t (24 T4 H—7R—F (log_syslog)
c INVITITROT—E2BITD EDY—ILZEENM (mysqlpump)

o H—/IN\—HB AR TDSQLXAA LT 7 b (MAX_EXECUTION_TIME)

ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved



MySQL5.7I1Z8HI1T5 |

|/7')"7'_/EI |EJ':'

ORACLE
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Lo —a> DEENLIE

GTID 0)3&%

— FSATHOGTIDAERIE

— AL—TTONAF)aT HHELDIERKATEE
ERHL T r—2a>DiE

— "Lossless"#E [E] #A

— EHDRAL—TMSDACKEF DI L A[RE
TILFY—R-LTYH5r—3>
—1BDAL—TIZHEBTAI—D D EHEHRE
LIV r—3 4 )L 3% R ZE B Al HE

+ 8-10fEDAL—T DR )L—FvkE E
— AL—=T DRFIL 2V I%FHERR. SALYFT
TYRA—LRFEDRIL—T vk
— OSVMNBEFRZEHFT AT Iy
—- B AL—T TOLS U3V BRT

250%

Slave throughput vs. 96 Thread Master

200%

150%

100%

50%

1 8 24 48
Slave Threads

0%

ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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L) —Sa> DekE LR (F

e TILFY—R-LTYH5r—3>
— EHDOIYREI—TOEERZIEDAL—TI(C
£
s ETDIN—FRDT—E2%EH
o KYFELELT)r—a &/
c INVITYTIBEER
- EEPL TV —2a v ERILFALYR
AL—T LR MEHY
* AL—JEERTHHDINTH—T
R RAEX—TT—T)L
s ASAARL— 3 DML
— LI —23 043 AL YFIRE—

St
Ly

)

Master N

e
-

Master 2

==
-

Master 1

=
-

Binlog Binlog Binlog

01 02 (0]

Relay 1 Relay 2 Relay N

I 2 6 Y 0 O

Slave '
MySQL

ORACI—E Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 27



New! MySQL Router GA

- FHEDE=

—MySQL FabriczE@RIZF FALT=0
* ConnectorMZEEAE (Python, Java, PHP, .NET)

* FabricX} [itsConnectorh7ZELVE 5B H o D F A (Ruby, Perl, C)
—JI—TLT)r—23 | B S HIRE
551

- BRABFHFHLIVSROAHDNEEEIE @ Febric

« EQY— NI REI—NEHBRIZHDDHENTN

c LW RA—~ADFBIGETT— LA —/3—

c BEHOEREES VT ILIEO—RINTSUR
- BHRE-TSTAVT—XTIOFF i i i
- ELEYLNTYT  ERE. EE

OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 28




MySQL Enterprise Edition
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MySQL Enterprise Edition DY —E XAT31)—

o B ffiHaiR—
A Y ITAT PiR—
cASUIIEZED

* JhERME tER
- BRI $ 13957
« AR ik
° E"?K ® %EE
o« FEEL *IA4JL—av

B ERAL

* J7AN—")F—)L

ORACLE



MySQL Enterprise Edition B Y — )L &L R4 BEAL =

MySQL Enterprise Monitor BEY—/\O—FEE. JTUMRES T

MySQL Enterprise Backup EEBATAINYITIT  IRA AL BA L)1\
MySQL Enterprise Authentication LDAP*X>Windows Active DirectoryE DAV EREREEE MRS B 1R
MySQL Enterprise TDE T—AR—XEEKDOEEIL (TTVr—a>DEERE)
MySQL Enterprise Encryption JEXFRIE L (L FHEIES)DERIZEMKEEZT IR
MySQL Enterprise Firewall sQLf ooz iarrtk

MySQL Enterprise Audit A—HMEDEIE. Oracle DBERILY— /L TEEA[HE
MySQL Enterprise Scalability Thread Pool 755 A - &AM RedLAR D E L

Oracle Enterprise Manager for MySQL Oracle Enterprise ManagermbMySQLEZ# & & I Al §E
Oracle Premier Support 24x7, AT ONESIR . VY ILTA T HR—k

OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 31



MySQL Enterprise Monitor Diagnostic Report
y>Q p R

*’Eaﬂszysaw—/\& B A RE TERLTRE
Ty, aR—

e RTFLHD MySQL‘U'—/ oL 7Y Z‘;‘““ R =
17'1 %/3 VIEREBERMICHEELESR = ' —

« JL— )M HEOCE *E _ —_—

v . e e
v e v ot vt Wbt Peveeed
- v e e Bt Pt
v s v [———
\ v wcren o o Ao
[m] | o wrn ey ——
S it v v e b Bt 4
p— pp—
v wcsren Py——.
v ey —
e v S TV b e 3 i

il @&éSQLKOD@Hﬂ %}EH'HIEI*&@
/\*ﬁ 75\1' ﬁEtiQuery Analyzer S -M\:w 7’- R ——
Z B8 : MySQL Enterprise Monitor /N—TF*)L7EMySQL DBA
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MySQL Enterprise Edition[Z& 5T —42 k&

.
o
og®

8.4
4

=l

<

-
6
—

MySQL Enterprise Backup

MySQL Enterprise Authentication

MySQL Enterprise Encryption

MySQL Enterprise Firewall

MySQL Enterprise Audit

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



MySQL Enterprise Firewall
*SQLA DT ILIAVRE, VT IINLEALTIRE

s FELTIHRTAMI AN IZBEMERL
—A—H—FIZ, SQLEIT/\I—F L TEEMNIZRT A M) R E1ER

s RBEGTVRARERIHIFLETTAYY )
c I —aV DERFE

v/ Allow & Log
>

MysQL

" . " select * from FW_DEMO where id = 3; E
- >

(w

. .
select * from FW_DEMO; White List % Block & Log

N
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MySQL Enterprise Audit

R)O—R—ADOEEREEF IR

AU F VT )—DIEHREEEE AR

« A—HHPRRY—FRERRE: T0)LR) VT . Ao O0—7—23Y
- BIRICER EE L E AR Audit iR EBFICH— /D BEEHNTE

e OracleDEAEICEHLEXMIR—ZADEEFENSEH B
(Oracle Audit VaultED B #E (O 74— Vi)

c A XIZEDW-EEOT IJ7/ILOBFHO—T— 3>
* MySQL 5.5MAudit APIZ{#->T3E% / MySQL 5.5.28 Ll L TEA A EE

AVT AT AN ISFTRENERT J)/r—ar THMysaLZE F| AR 8
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MySQL Enterprise TDE (Transparent Data Encryption)

« LU T W T—RIE 51k (AES256)
cOSDIFAIWVATLE  INVITITATAT LDT—3%1RE
- EEEEEEZES (BORE. O—FT—13ar. . 1L)

—KMIP v1.2[Z5% ki . Oracle Key Vault& B H#E vl HE

-BREEL EX 1T RAREERGRA b
—2BRESILRE T —XTIOFVvERR (RRA =1L, REEENFER/)

c FITN)r— 3V DERFE
- BB ERE TCEAREE
o %‘/\077_]——7‘/}( (A— {—’\“Jph‘\’}\fd:(a\)
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MySQL Enterprise TDE (Transparent Data Encryption)

MySQL Database
5510 8
~© IJ7M1IVICEERT IR
<€
Iy :
EEALICKY . T 2% {R5E
KT 7 FE DDt —
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SQL and NoSQL, Best of the both world
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Pre-defined data model vs Semi-structured data model

Relational Tables

mysql> SELECT * FROM pizza;

4=—=——- Fom e +
| code | name | price |
$-————- Fomm e $-m——m—- +
| CLA | Classic Pizza | 400 |
| MAR | Margherita Pizza | 500 |
4-———-- i T T e +

mysql> SELECT * FROM toppings;
+--t - Fomm - +

| p code | name |
e Ty + ____________ +

CLA | Pepperoni |
| CLA | Parmesan |
| MAR | Basil |
| MAR | Mozzarella |
$-——— - dommmmm - +

* Table, Column, and Rows

ORACLE

JSON Documents

{

—_——

}

"name" :"Classic Pizza", "price":400,
"toppings": [
"Pepperoni'", "Parmesan"

"name" : "Margherita Pizza", "price":500,
"toppings": [

"Basil", "Mozzarella"
1,

"options": [
"name" :"Olive", "price":100

}
1

* A collection of attribute—value pairs

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 40



MySQL 5.7 DJSONT—45H

mysqgl> CREATE TABLE employees (data JSON) ;

mysgl> INSERT INTO employees VALUES
( ] { Hid" : 1 , llname " : w Jane " } 1 ) ,
( 1 { Hid" : 2 , Hname " : "w Joe 1A } ] ) ;

mysqgl> SELECT * FROM employees;

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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MySQL 5.7 JSONT —42HY

o 2 T4 DISONT—4HEY
* ISONDIEZ (AT ok, BEHI. E)MySQLDT—T JLIZH&
« N1 F1)ISONTZ X THEHH
* ISONDIELSQLD R ATA4T R THEIZE A RE
* JISONZ1R1E T SRR EE
— AT YRR (JSON_EXTRACT, JSON_KEYS etc)
— AT Y ZEFREE (JSON_CONTAINS etc)
— AT YEHRE (JSON_SET, JSON_INSERT, JSON_REMOVE etc)
—ERHIXOA Tz HMEAE L (JSON_ARRAY, JSON_OBIJECT)
~ AT xOREHEFR (JSON_SEARCH)

ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved




4 Rl 5|

CREATE TABLE order lines
(orderno integer,
lineno integer,

price decimal (10,2),
qty integer,
sum price decimal (10,2) GENERATED ALWAYS AS (qty * price) STORED ) ;

SEE (LK THEZER
VIRTUAL: SHREF(IZEE . EIXFEFRLGLY
STORED: i A/EFHEFIZERE . [EZIRIRT S
FHIiR:
BREA T vIR
BHTRRFEDRERZERLTEryia
SQLX DEEHFL VT ILIZT B

-
ORACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.




JISONT—RIZT AT IIR

CREATE TABLE employees (data JSON) ;

ALTER TABLE employees

ADD COLUMN name VARCHAR(30) AS (JSON_UNQUOTE (data->"$.name”))

VIRTUAL,
ADD INDEX name idx (name) ;

B ATYIRADFEE

A2 T4 DISON/SRET=[FISON_EXTRACTIZTA U T YV RIZAND
J4—I)LRZEIEE

VIRTUALESTOREDD EH 53, Fl) FHB] gE

-
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X DevAPI

X Plugin (MySQL) < X Protocol < X DevAPI (Driver)

* X PluginZ® B 1= 9 5FE T. X Protocol X TR {E A HE
s FX AR UT—T )L (IR AT EE
* NoSQLZ A 15X TRF 1A Mt LCRUDALEE A HE
* Fluent API

— Connector/Node.js, Connector/J, Connector/.Net, MySQL Shell

SELECT PLUGIN_ NAME, PLUGIN VERSION,PLUGIN DESCRIPTION prod =
FROM plugins WHERE PLUGIN NAME = 'mysqlx';

R e e e ettt e e LT e L e e +
| PLUGIN NAME | PLUGIN VERSION | PLUGIN DESCRIPTION |

sess. ("prod")
res = prod.users.

fields (["name",
"properties"])

.
ORAC'—E Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

("$.name = 'Milk'").
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X Dev APl: AL O3 ERF—T DIRE

c AX—IADN\UESEREF
mydb = session.getSchema("mydb") ;

c AL IU(RF A RD AN DVERK

mydb.createCollection("products");

« ALYV E TR BRI
products = mydb.getCollection("products");

N
OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



KEXa A RDIENM

»—L@ DocumentOrlSON - { ) ‘,J - ~rd
DocumentOrlSON
y,

products.add({"name":"bananas", "color":"yellow"}).execute();

ORACLE
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KX A MDRE

SearchConditionStr

T

ProjectedDocumentExprstr —@-f

L(.groupl&w()— SearchExprStrList —@IL(.having()— SearchConditionStr @—j

."L(.SOI‘I:()—

SortExprStrList

—@—fL( dimit( )

NurmberOfRows

e

)
L(.offset()— NumberOfRows 4@J

bind( )—

Placeholdervalues —@J — ~pd

products.find("color = 'yellow'").sort(["name"]) .execute();

ORACLE
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KEXEaARDEFT

»—‘ .modify(

_f O_L_( set( )

U

SearchConditionStr

CollectionField

unset( )—

CollectionFields

% .arrayInsert( )—

CollectionField

_{:}_
_{E)

ExprOrLiteral

_{E)

-0

ExprOrLiteral

—{ .arrayappend( )}

CollectionField

ExprOrLiteral

_{:}_

% .arrayDelete( )—

CollectionField

9
203

_{E)

NumberOfRows

Tam

SortExprStrList

(timit )}
08

products.modify("product_1id

ORACLE

(.

bind()—J

Placeholdervalues
i

123") .set("color",

=

"red") .execute() ;

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.



K31 A D EIBR

SearchConditionStr

6)
T e
.sort( SortExprStrList

products.remove("product id =

ORACLE

NumberOfRows

~ ( limit(

)

Placeholdervalues —(.bind()j

123") .execute () ;

Copyright © 2016, Oracle and/or its affiliates. All rights reserved.
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aL O3Vt g H DD IEE
c ATV ADIERK

db.post.createlndex("email").field("author.email”, "text(30)", false)

N
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CRUD Operations — NoSQL/Document and SQL/Relational

Operation Document Relational
Create Collection.add() Table.insert()
Read Collection.find() Table.select()
Update Collection.modify() Table.update()
Delete Collection.remove() Table.delete()

N
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MySQL Shell

Copyright (c) 2016, Oracle and/or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or 1its
affiliates. Other names may be trademarks of their respective

owners.
Type '\help', '\h' or '\?' for help.

Currently in JavaScript mode. Use \sql to switch to SQL mode and execute queries.
[mysql-js> db.getCollections()
{

"CountryInfo": <Collection:CountryInfo>

}
[mysql1-js> db.CountryInfo.find().1imit(1)

{

"GNP": 828,

"IndepYear": null,

"Name": "Aruba",

"_id": "ABW",

"demographics™: {
"LifeExpectancy”: 78.4000015258789,
"Population”: 103000

3,

"geography": {

"Continent"”: "North America",
"Region": "Caribbean",
"SurfaceArea": 193

1},

"government”: {
"GovernmentForm”: "Nonmetropolitan Territory of The Netherlands",

LLT W PR | 1] .
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MySQL5.6 )7L AR =27 LB AREERR

http://dev.mysql.com/doc/refman/5.6/ja/index.html

N
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WEB+DB PRESS plus

HERHMHFS

YL—=SaFLETLCESER2SAL

mpH

TV RHIARE
RDBEDIELWEEWVEH

HoMmETIL

3T —TI AT LD TS ATADIH

ORACLE
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MySQL 5.7 #H% 8E B 1E & %4

* MySQL 5.7 L) r—iav#htéeesn—r<yd
— http://downloads.mysql.com/presentations/20151030 03 _MySQL5.7_ Replication_jp.pdf
* MySQL5.7CRDL I r—avigibmEd IIL—T L) r—2 3y
— http://downloads.mysql.com/presentations/20160510_06_MySQL_57_ReplicationEnhancements.pdf

« MySQL 5.7 JSONHR—Fk
— http://downloads.mysql.com/presentations/20151030 04 MySQL-57-JSON.pdf

* What's New in MySQL 5.7 Optimizer @MySQL User Conference Tokyo 2015

— http://www.slideshare.net/nippondanji/whats-new-in-mysql-57-optimizer-mysgl-user-conference-tokyo-2015

* MySQL5.7DTE I HN THOLNIEL =6 D Advent Calendar 2015
— http://giita.com/advent-calendar/2015/mysql57-yoku0825-traps

OIQACLE Copyright © 2016, Oracle and/or its affiliates. All rights reserved. 58
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