LU ES]] B

T OSCA> 51 > dtimaE
= e MySQLFAFEE=¥TE)m]

B0

| APr2018 Sienl + 50t = MysSaL

Oct 2015 MySQLST
Feb 2013 MySQL5S6
Dec 2010  MySQLSS
Nov 2008 MySOLSA

Oct 2005 MySQLS.0

L Mar2003 _MySQLAO ;
R e Machiko Ikoma/45) EX0F
S e et e g MySQL GBU, Oracle Japan
'LOOKING FORWARD TO THE NEXT 25 YEARS! June, 2020

MySQL.

www.mysql.com



Safe harbor statement

LITOEIEIE, BHO—RNBEHMOARAMICET 2BMEZHAT L2 0TT, £, BERIEHREZM
—DHRETZHDTHY ., WHARDIERNICHEALAT I LETELE LA, UTDHFEIEE, ¥T7 U7
L a— R, BEARBETIIE 23Ty XY N (BEN) $230TIERW O, BEREZITS
RO RS RN T T,

A7 NVEEICEL TEREHASNTVWDIREDHFAE, V) —RBICKHICOWTIE, BHOHE(S
) RESNET,

Oracle & Javald. Oracle Corporation X U'%Z D F&4t. BEESMHDKER O Z DMBDOEICEH T 5 E %
EIETY,
XHOHE, BRELFEIRTOEEF - IIEFEETCH 2550 H Y £,

2 Copyright © 2020, Oracle and/or its affiliates.




1 MySQL 8.0&x F B[]
2 MysQUIN—2 a3 U Ty IJAE
3 MySQL on Docker
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MySQL History

Fulltext index
(MylSAM)

MyISAM
InnoDB
Replication
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View
Information_SCHEMA

MySQL
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#[@HReplication
PERFORMANCE_SCHEMA

[nnoDB++,
GIS Support,
QRP,

Instrinc Tables

MultiThreaded Sls,

MultiSourceRpl,
Group Rpl

Document Store,
New Data Dictionary,
Enterprise
DataMasking
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BRIZIGH > TLVAMySQLS.0

April 2018 (8.0 GA) August 2019
MySQL 5.5 MySQL 5.5
4% MysQL 8.0 3%

5%

MysQL 8.0

MySQL 5.6 26%

24%

MySQL 5.6

25%
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MySQLD Z A4 75 A4 7L

CGAD bRk 8 FHNTBIE. /Ny T,

O —\

7y 7T

— h ZR=H

. Premier Extended Sustain
YA PR (1-52) (6-82F) (9% LUE)
24B5fEI36b H Y AR — K . . .
MEREA > T b

FTLyIR=-X

AVTF VR YUY =X NFTIEIE, /3y F,

T 7T — kDR BEOL D
MySOL > HIiLT 4T « i R—F

MySQL Version GA(YYYY-MM) Premier Extended Sustain

5.1 2008-12 2013-12 X o)

5.5 2010-12 2015-12 2018-12 o)

5.6 2013-02 2018-02 2021-02 FE

5.7 2015-10 2020-10 2023-10 FE

8.0 2018-04 2023-04 2026-04 FE
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https://www.mysql.com/jp/support/consultative.html
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JSON
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JSONT— 4 &

AT 4 7ISONT — &8 (/N4 F Y FEH)

InsertBRFDIJSONE /N 7 —3 3 i#EE m% ﬁ m
HHAAAISONEEIE ((RFE. BR. . #1E)

REST/JSON
NEAAXAVPMIAVTYIREBRELERT 7R W
SQLE DEEERHICTH. FTLLWA T4 UEX

utf8mb4M XX F+t v b &utf8mbd_bindBE D]

%A XlEmax_allowed_packet®Df& THIFR (Default:4MB)

(data JSON);

OOoo0ooaoo

mysql> select feature from NEW57.features where json_extract(feature,'$.properties.STREET') = "MARKET' limit 1¥G

KPR KR R o kK kK ok row 3K 3Kk >k kK K>k Xk >k kK kK Xk

feature: {"type": "Feature", "geometry": {"type": "Polygon", "coordinates": [[[-122.39836263491878, 37.79189388899312, 0], [-

122.39845248797837, 37.79233030084018, 0], [-122.39768507706792, 37.7924280850133, 0], [-122.39836263491878,
37.79189388899312, 0111}, "properties”: {"TO_ST": "388", "BLKLOT": "0265003", "STREET": "MARKET", "FROM_ST": "388", "LOT_NUM":
"003", "ST_TYPE": "ST", "ODD_EVEN": "E", "BLOCK_NUM": "0265", "MAPBLKLOT": "0265003"}}
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JSON Functions
MySQL 5.7 and 8.0

JSON_ARRAY_APPEND()
JSON_ARRAY_INSERT()
JSON_ARRAY()
JSON_CONTAINS_PATH()
JSON_CONTAINS()
JSON_DEPTH()
JSON_EXTRACT()
JSON_INSERT()
JSON_KEYS()
JSON_LENGTH()

14 Copyright © 2020, Oracle and/or its affiliates.

JSON_MERGE[_PRESERVE]()
JSON_OBJECT()
JSON_QUOTE()
JSON_REMOVE()
JSON_REPLACE()
JSON_SEARCH()

JSON_SET()

JSON_TYPE()
JSON_UNQUOTE()
JSON_VALID()

JSON_PRETTY()
JSON_STORAGE_SIZE()
JSON_STORAGE_FREE()
JSON_ARRAYAGG()
JSON_OBJECTAGG()
JSON_MERGE_PATCH()
JSON_TABLE()




JSON + Generated Columns

[NEW57]> CREATE TABLE 'T_JSON" (
“id” int(11) NOT NULL AUTO_INCREMENT,
“feature” json NOT NULL,
*feature_type" varchar(30) GENERATED ALWAYS AS (json_unquote(feature->"$.type")) VIRTUAL,

" feature_street” varchar(30) GENERATED ALWAYS AS (json_extract( feature ,'$.properties.STREET’)) VIRTUAL,
PRIMARY KEY ('id"),

KEY "idx_feature_street’ ( feature_street’)
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4;

[NEW57]> alter table features add index idx_feature_type( feature_type );
Query OK, 0 rows affected (6.14

Records: 0 Duplicates: 0 Warnings: 0

AN L, A 74 TA > Ty 7 X%BI,
— SEAISONT — & DIRFTRA AL (!

A>Ty 7 AR A TUIED 1.25% — 0.06%
[NEW57]> explain select distinct(feature_type) from features;
B ks m e e aat e L e e e e - +--mm e e +
| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra |
e S e s st e e et CE LR
| 1| SIMPLE | features | NULL | index | idx_feature_type | idx_feature_type | 123 | NULL | 199013 | 100.00]| Using index |
B e e S e e S e Tl e e S et LR &

15 Copyright © 2020, Oracle and/or its affiliates.




MySQL Document Store: SQL + NoSQL = MySQL

BFEHICE > TOREM
e I N7-API

F—REHDOEHREE L FZEHY
T — X [EIHARE & JOIN D RIAE

®

X DevAPI
SQL + CRUD API

80— —— =

DR E
—TF — 2R — Z2EF

1

Relational |mm|mm|== { } JSON
Tables |om || Documents
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MySQL 8.0 : 7—Z 3 iALIB D3 M £

Window B3k

« 7V F 2V IUHARRE E DOHTILERIR T

#5857 —7 1= (CTES)

- 77Ty mEHE (derived table) oft - i
% I =5 DBIREDZ - 7HKEE
c WITH B 2T N5 C & b i Ve 5 Eome
AT V7

. /\7l<ﬁ'kfi SQL D a]EE l/_:lﬁpkfi'lgﬁﬁgajﬁ
. BEESET — XF

WITH tickets filtered AS
SELECT tickets.*, seats.doc
FROM tickets
INNER JOIN seats ON

tickets.seat id = seats.id
WHERE tickets.event id =

SELECT name, dept 1d, salary,
RANK() OVER w AS "rank’
FROM employee
WINDOW w AS
(PARTITION BY dept id

ORDER BY salary DESC);

)
SELECT * FROM tickets filtered
WHERE doc->"$.section" = 201¥G
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WindowBg%
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MySQLS.0LL#1 Tl (windowB8# Z {EH 3°ER)

Sales Table ERDTopt—ILRAIT U ZH A
1@ SELECT * FROM windowfunction.SalesTable; 1 ® SELECT
2 EmployeeName, CountryName, CityName, Revenue
3 FROM
- SalesTable
{ 5 WHERE
. = — : 6 (CountryName ,Revenue)
Result Grid | [ 4% Fiter Rovs: | et @) B Bk | Bxporimport: | 7 IN (
: 3 SELECT
Coployeeliome. | CouiryName | tylame | Reverue 9 CountryName , MAX(Revenue)Revenue
A Japan Tokvo 75000 10 FROM
B Jaoan Osaka 50000 11 SalesTable
L Japan Sapooro 25000 12 GROUP BY CountryName
X us CA 50000 13 )
Y us ™ 20000 <
L LR N 3
| Result Grid | 2 43 Fiter Rows: |Edi: [_ﬁ] Eh Eb |Expc
EmployeeName CountryName  CityName Revenue
- Japan Tokvo 75000
X us CA 50000
UL [HULL
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WindowBd#{ T {E

Sales Table

1® SELECT * FROM windowfunction.SalesTable;

<

| Result Grid | 48 4% Fiter Rows:

et @) b B | epot/import: |

Revenue

EmployeeName CountryName  CityName
A Japan Tokvo
B Jaoan Osaka
C Janan Sapooro
X s CA
Y Us X
ran U N

75000
50000
25000
50000
20000
35000
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AMDTopE—ILRAT U ZH A

B ey 9 ﬁﬁ\ U | & | / @ | Limitto 1000rows  ~ | " | ¥ Q

18 SELECT
2 EmployeeName, CountryName, CityName, Revenue
3 FROM
4 [F (
5 SELECT
6 * ,DENSE_RANK() OVER
7 H (
8 PARTITION BY CountryName ORDER BY Revenue DESC
9 - ) AS Ranks

16 FROM

11 SalesTable

12 L ) A

13 WHERE

14 Ranks=;

<
| ResultGrid | HH 4% Hterﬂows:‘ || Export: Hig | Wrap Cell Content: TR

| EmployeeName  CountryName  CityName  Revenue

‘A Japan Tokvo 75000

X us CA 50000




EAITRTE TO L

Before MySQL 8.0

Query cost: 0.85
query_block #1

Full Table Scan

SalesTable

Notes:-
BEEE W 2 gy 2 A FY
BTBEBHIC. XAV
F—TNERETEY
7xY (REDTv—
73nt)

Unique Key Lookup

«materialized_subquery>

<auto_|

' GROUP "

tmp table

| 0.85

key>

8 rows
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Using Temporary Table: True
Using Filesort: False

In MySQL 8.0

Query ocost: 3.17

query_block #1

3.17 8 rows




SQL EXPALIN

SELECT
o query_| Zoom out the diagram.
EmployeeName, CountryName, CityName, Revenue
E RO,] 0.85 RSy e o
SalesTable siistldiorron i AN 55550 IR,
WHERE SalesTable
WHRERL
(CountryName ,Revenue)
H <materialized_subguery>
I“ ( ‘ <auto_key>
SELECT b -
CountryName,AX(Revenue)Revenue } { GROUP
FROM :
SalesTable — e |
WHERE B Futindex scan ";&;EAL;;{:;BEQ.L;;{(;;’E
(CountryName ,Revenue) NOT IN ( ! SalesTable @ § T
-y g g idx_cntry
S:L:LT \ Query t- 0.85
CountryName , MAX(Revenue)Revenue ! e —
FROM ;
SalesTable t p= T
GROUP BY CountryName ; e
) f
GROUP BY f 0.85 & rows
COUHthName 4 Full index Scan
) ; ' SalesTable
2 ' idx_cntry
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Window BY %%

SoxT T &t
- ROW_NUMBER() FIRST VALUE() - COUNT()
. RANK() LAST VALUE() - MAX()
- DENSE_RANK() NTH_VALUE() « MIN()
« NTILE() LAG() . SUM()
- PERCENT_RANK() LEAD() - AVG()

CUME_DIST() * BIT_OR(),BIT_AND(),
BIT XOR()

* VARIANCE(),STDDEV()
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MySQL 8.0 : t* 2V 7 1 D5&1t

24

SQLE— i o=ER
Easier to manage user and applications
rights and SQL standard compliant

AZRT—RZENT I vIIC
New InnoDB based data dictionary

enables ACL statements atomic and
reliable

BRI TEBR

Provides finer grained administrative level
access controls for less use of root user

Copyright © 2020, Oracle and/or its affiliates.

A7 7 74 )LOEENESL
AES 256 encryption of REDO, and UNDO Log
in addition to tablespace files

INR T — N EERE

Establish password-reuse policy with
Password History, and faster with caching

OpensSLz=&XA4F+-Iv 70>y

MySQL Community Edition to use OpenSSL,
and all binaries are dynamically




MySQLD/IN— 3 U7 v THE
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= Y Y

N=g v TPy 7 EE
e AVTL—XRTvwTIL—FK

« PFBRIEBADT—4BIT (APHLT v TIL—R)
- mysqldump
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(o}

AVTV—RT7yv7IL—F

« EREAHE
e MySQLY —R—DNRA FUZEFHL WA= 3 2V (ICANEZ T, mysql_upgradez£179 %
e @&
e BEBIEDODT —4XAXN—XXEEETYITI7L—F35%
e BIEARTERL-VLVIEEIE. -y o7y 7H#EUS L TRIEMRICU X T L.
ZD®BIFL WA= 3 > OMySQL/NA F U Aromysqgl_upgradex E1T79 %
« 1IDEDAD v —N=T 53 AN=TU 3Ty TR
- DRIV ABLIVELTEEDICE. FTFONRN—2 a3 RTCERFORAFT—NN—2 3% T
AVTL—RTYyTITL—FLIHBT ROX v —N=3 | AT L—RT7 vy 7L —Fd 3%
() : MySQL 5.6.30 --> 5.6.45 --> 5.7.27 --> 8.0.17)
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~ Y 9

AVTV—RT7yv7IL—F

e MySQL OSSN BE56~ADNR—=2 30 Ty TRIE, T—XBTICLET7 v 7oL — RAa#EE
- AT L—RTyTITL—KRTlE, T—T7IVHFEOA T 7 FABERBRINIEA
- MySQL 5.6 CIZDATETIMEEORE 7 +—~ v hHATEI Nz, A7 27 b EBRHALAGWLE
FLWTH—<y MY FHEA

2.11.1.4 Upgrading MySQL Binary or Package-based Installations on Unix/Linux

This section describes how to upgrade MySQL binary and package-based installations on Unix/Linux. In-place and logical upgrade methods are described.

Note

A logical upgrade is recommended when upgrading from a previous version. For example, use this method when upgrading from 5.5 to
5.6.

https://dev.mysql.com/doc/refman/5.6/en/upgrade-binary-package.html
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https://dev.mysql.com/doc/refman/5.6/en/upgrade-binary-package.html

mysql_upgrade

mysql_upgrade®*E{Td 5 ¢, E@TCDT—ER—XADELETOT—7IIIIH LT, BEDONN—23 00
MySQLY —/N— ¢ DIEFIMEZ AN, BEZHAD (AT LT—7ILHED)

MySQL 8.0 Reference Manual/ 4.4.5 mysql_upgrade — Check and Upgrade MySQL Tables
- https://dev.mysqgl.com/doc/refman/8.0/en/mysql-upgrade.html
- 8.0.16 & Y mysql_upgradeldBEIEIZZ Y F L=
MySQL 5.7 Reference Manual / 4.4.7 mysql_upgrade — Check and Upgrade MySQL Tables
- https://dev.mysqgl.com/doc/refman/5.7/en/mysql-upgrade.html
MySQL 5.6 Reference Manual/ 4.4.7 mysql_upgrade — Check and Upgrade MySQL Tables
- https://dev.mysqgl.com/doc/refman/5.6/en/mysql-upgrade.html
MySQL56 ) D7 LAY =2 F)L /4.4.7 mysql_upgrade—MySQL T—IILDF v I EF v T L—F
- https://dev.mysql.com/doc/refman/5.6/ja/mysql-upgrade.html
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https://dev.mysql.com/doc/refman/8.0/en/mysql-upgrade.html
https://dev.mysql.com/doc/refman/8.0/en/mysql-upgrade.html
https://dev.mysql.com/doc/refman/5.7/en/mysql-upgrade.html
https://dev.mysql.com/doc/refman/5.6/en/mysql-upgrade.html
https://dev.mysql.com/doc/refman/5.6/ja/mysql-upgrade.html

- Ai N

FERIBANDT — 21817

o EheHE
o HREEIEAMCHRIEOMYSQLT — 2 X=X ZEfk L. £ZICT —X%&EAND
c BE
« BRIBEDOT —ZN—RZEZ L £5H L VWRIEZ/ERATAE

¢« FBIEOMYSQLT — & RX—RICHBER - —2{ERME. mysqldump TEEL721— ¥ —F— X
ZzA—F95

e 2DUUERDAT v == 3 AL BEBITAIRE

¥ T —XBITRICT —T7ILEOF 7o 7 BRI NDIEWSI XYy A BH S
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MySQL on Docker

4
TN N .

STAY HOME
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Dockera T+ ZEH>HEH

Traditional Deployment Virtualized Deployment Container Deployment

« FTN)H—L 3 RAyOEKOTOES 3= G REIZITAS
. PEPREEADERIES
FEMGRT—1) 9

32 Copyright © 2020, Oracle and/or its affiliates.



® @& @ mysal - Docker Hub X o+

MySQL® DockerA{ * — e — 1

\ mysql v
W
M SQL Docker Official Images
y o MyS0L is a widely used, open-source relational database management system (RDEMS).
& 18
S o r—

« My Oracle Support (Enterprise Edition)

® 0 ® () docker-iibrary/mysql: Docker | X =+

“ C & github.com/docker-library/mysal o m v @
= ‘-’ o
\Y
S__ 0 o
/[_;\ / / 5 / & docker-library { mysql ®Waich 102 frstr 17k Yok 18k
<> Code (1) Issues 24 I} Pull requests 4 (¥) Actions () Security |~ Insights

¥ master ~ Gotofile  Addfile ~ About
Docker Official Image
([ ] I'l tianon committed bege37a on 20 May w0 0330 commits ¥ 1branch © 0tags packaging for MySQL

Community Server

B github/workflows Add initial GitHub Actions CI 2 months ago
& dev.mysgl.com/
[ ] 8 O 2 O B .template.Debian Escape database underscore wildcard last month
I Readme
lm 56 Merge pull request #500 from Istadorfescape_data... last month
&3 GPL-2.0 License
W 57 Merge pull request #500 from Istador/escape_data... last month
B 80 Merge pull request #500 from Istador/escape_data... last month N
Contributors 22
[ LICENSE Add GPL-2+ license 5 years ago
e P
\ '~\ [ README.md Add initial GitHub Actions Cl 2 months ago
L’ [ generate-stackbrew-libr... Move “latest” ta 8.0 now that it's GA 2 years ago @ G e’

]

 Linux
https://dev.mysgl.com/doc/refman/8.0/en/deploy-mysql-nonlinux-docker.html
33 Copyright © 2020, Oracle and/or its affiliates.




Let’s try!!

0. Docker 14 R b—JL
https://hub.docker.com/ /docker

1. MySQL®D Docker{f * — &S HoO—Fk
docker pull mysql/mysql-server:<tag>
<tag>:/V\—> 3 > F#5E (5.6,5.7,8.0%)
ex) docker pull mysql/mysql-server:latest

2.4 A—TDRER

docker images

3. MySQL®D Dockera > TF Z i Bl

[REPOSITORY
mysql/mysql-server

latest: Pulling from mysql/mysqgl-server

0e690826fcbe: Pull complete

Peb6c49086d52: Pull complete

862ba7a26325: Pull complete

7731c8602ed08: Pull complete

Digest: sha256:a82ff720911b2fd40a425fd7141f75d7c68Th9815ec3¢
Status: Downloaded newer image for mysgl/mysql-server:latest
docker.io/mysql/mysqgl-server:latest

CREATED SIZE
2 months ago 381MB

TAG " IMAGE ID
latest 716286be47c6

docker run --name=<container_name> -d <image_name:tag>

ex) docker run --name=mysql0 -d mysql/mysql-server:latest

34 Copyright © 2020, Oracle and/or its affiliates.




Let’s try!!

4.Dockera T —E %R

docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
d4875bd36¢83 mysql/mysqgl-server:latest "/entrypoint.sh mysqg.." 26 seconds ago Up 25 seconds (health: starting) 3306/tcp, 33060/t

5. rootD #HA/S A7 — K& iEER
ex) docker logs mysql0 2>&1 | grep GENERATED
H 77451 [Entrypoint] GENERATED ROOT PASSWORD: EzANjozaBGat/3kAfOW94L[@ pP!I
6.mysqiR A >, NRAD—FZER
docker exec -it mysglO mysql —u root —p
MINA T — RIEFIESTHRELE-MBHANART—FEEET S
mysql> ALTER USER 'root'@'localhost' IDENTIFIED BY ‘<password>’;
ex) ALTER USER 'root'@'localhost' IDENTIFIED BY ‘Welcomel!’;

35 Copyright © 2020, Oracle and/or its affiliates.



ZTOfuREa <> FETH

> DockerA VT DI TILEES
docker exec -it mysqlO bash
2 1)L L TmysqlE{TH AIEE
> Dockera T DEIE - EBE /B ED
{=1E : docker stop mysqlO

F2 B : docker start mysqlO
BEE &) : docker restart mysqlO

> Dockera > T F DHIK
docker stop mysqlO

docker rm mysqglO

36 Copyright © 2020, Oracle and/or its affiliates.



BoINT—ER-R

> LUTAR—IM”Example Databases’ S M bV TILT—E2R—X &4 O— RAJEE
MySQL Documentation: Other MySQL Documentation
http://dev.mysqgl.com/doc/index-other.html

> EERIXSQLRI ) TR I 7A4ILTHAE=OTIFA I T« Z THRELZHEZAIHE

world database

« MySQLIHE PR EHBDEELE ETHLIAINTNS YU TILT—E2R—X
world_x database

* World[ZJISONT—AR ZEML =Y U TILT—ER—X
sakila database

» world databasek Y £ % < DT — T ILHFFTE

« geometry T—AR E £, EF N TULV5(addressT— T JLDlocationFl])

37 Copyright © 2020, Oracle and/or its affiliates.


http://dev.mysql.com/doc/index-other.html

o\ > 5 7 3
_ | A . - o 4 n‘;" y & /,.f Yy 9 & ==

B TINT—EF3R—ZADA R b—)LfHll(world_x)

1.Dockera T FlIZFH>O—FKLE774I)LZOE—

docker cp< Z 7 A N/VR><T 2T HID><TE—5D T 74 /L/V.X>
ex) docker cp /Users/mikoma/Downloads/world_x-db/world x.sql d4075bd36c83:/tmp/

2. )LEFALTsqlZ 74 ILEET
docker exec -it mysqlO bash

bash-4.2# mysql -u root -p < /tmp/world_x.sql T_B;;;;;; ___________ T

| information schema |

3' /r ij I\_}l/ éhf: : t éﬁﬁg@ I Egigirmance_schema I
bash-4.2# mysqgl -u root —p : T :
mysqgl> show databases; R ¥

5 rows in set (9.00 sec)
38 Copyright © 2020, Oracle and/or its affiliates.
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MySQL on Kubernetes

> Kubernetes_E T @D MySQL InnoDB Clusterf& & (2 D LN T &SR
https://my-mysaqlid.blogspot.com/2020/05/

» MySQL Operator
* Kubernetes_E M MySQL InnoDB Clusteri®& f Z B &1t
« BH— 37 Y F TKubernetest [ZMySQL InnoDB Cluster Z {ERk/ R & — L /EI&
e MySQL InnoDB Cluster® BENMEE(BENIESHRE. BEEE)
s T—HADNYITvT, URLT
https://github.com/oracle/mysgl-operator
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https://my-mysqlid.blogspot.com/2020/05/
https://github.com/oracle/mysql-operator

CATLVOIE..Fa—=TRK53FL LML

MySQL Support

o 24x7

.+ MySQL GBUIC & 2 #:— b &4l
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