IR BN GOVEERW, 8

ORACLE

MySQL 8.0.32 & \ \
MySQL HeatWave B—EX77v I5— RTHBIT
2023F3H10H(%) 12:00- A=

INEF BAESE | ONO, Asumi
MySQL GBU, BAAS )L
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MySQL.: \
HRATRBEENLULTWBA—T 2 YV—-XFT—FINR—-X
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MySQL: R TZIFFENTVWBS3A—IJ >V —ADB

No.1DA—F> Y — DB (202342 81R1E)

include secondary database models 181 systems in ranking, February 2023
Rank Score

Feb Jan Feb DBMS Database Model Feb Jan Feb
2023 2023 2022 2023 2023 2022
1. 1. 1. Oracle £2 Relational, Multi-model j 1247.52 +2.35 -9.31
2. 2 2. MySQLE Relational, Multi-model (g 1195.45 -16.51 -19.23
3. 3. 3. Microsoft SQL Server Relational, Multi-model g 929.09 +9.70 -19.96

4, 4 4. PostgreSQL Relational, Multi-model g 616.50 +1.65 +7.12 m

FEIT> 7 (CRBFENNTULSDB

mysoL [ <o . - wsou [
mRHAKDHSDB BERFAIC
FAEL=DB
postgresal. | o' postgresoL NN s

satee | =% Reds N 29

MongoDB | -7 soLite [N 2o

MssaL server | 26% MongoDs [ 25

Stackoverflow survey Jetbrains survey
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https://insights.stackoverflow.com/survey/2021
https://www.jetbrains.com/lp/devecosystem-2021/databases/
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FFI) 45— a %

LFImP)’>
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E@ Java

—

nedec
BRUST
-Go

aAVTFUOYEBGEOTYT—X

@WORDPRESS

& Drupal”
Wy! Magento

£
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MySQL 54 IH514 LYR—b

GAM L xER8FEM NJTEBE -y F - Ty ITT— iRl

BEEERY IRy oy Premier Extended Sustain

(1-54F) (6-84F) (9 LA[Z)
24853658 U7k — K . . .
\|EHRA VTV b . . X
FLwv :)&_x ° ° °
AUTFUR Y=, NTEE, RNy F
7y IT—bDIRH * . BREFEOLD
MySQL 2 ¥ LT T - HiR— b . . .
MySQL Release
: Premier Sprt. Extended Sprt. Sustaining Sprt.
MySQL Version
: (YYYY-MM) (1-5%) (6-8%) (OF LIKE)
5.1 2008-12 X X £
9.5 2010-12 X X £
5.6 2013-02 X X £
5.7 2015-10 x 2023-10(F 7€) (FE)
8.0 2018-04 2025-04(F 7€) 2026-04(F 7€) (FE)
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MySQL 8.0.32 U —2
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F=if MySQL (2023/01/17 GA)
https://dev.mysqgl.com/doc/

JINVOEIE. XA F—/)\—==3> 77y ITHHk

MySQL Server 8.0.32

MySQL Cluster (NDB) 8.0.32

MySQL Shell 8.0.32

MySQL Router 8.0.32

MySQL Operator 8.0.32

MySQL Workbench 8.0.32

MySQL Connector /C++, /], /NET, /Node.js, /ODBC, /Python 8.0.32
MySQL Cluster Manager 8.0.32

MySQL NDB Operator 8.0.32

MySQL 5.7.41

MySQL Cluster (NDB) 7.6.25, 7.5.29, 7.4.39

[ AR MySQL D ]
MySQL Enterprise Monitor 8.0.33
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MySQL Server 8.0.32
IEHR L IRDEE

IEHEB (CRDEENTRREINDLDIC,
- 5IEMTCTHEENTLRW full (KXFNXF(CENST)
- 5| CHENTESITEDRYIOXEN $

SIAFCEOE (Cfull” &2E). BEENXH R,
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MySQL Server 8.0.32

explain_format = X5 LZ#% (1/4)

=N —

explain_format S X AZETEIT TS DODHE IR ZRETCETDILDI,
« TRADITIONAL, DEFAULT : —J)LERX TOEITEHEIZ T

« TREE : WU—HIL (MySQL 8.0KD1EN)
R EEMGICRAT 2 1BIkHBE . HASH JOINDOSEEILDIEHR (EC DRZRD I+,

« JSON : JSON#ZI{ (MySQL 5.6 K D1EMN)
QIR R ~DIBEHREB

> A5 LNE#E explain_format OZEHI:

mysql> set global explain_format = TREE;
Query OK, @ rows affected (0.00 sec)

mysql> show global variables like ‘'explain_format';

4 a4 a4

| Variable_name | Value |

4

| explain_format | TREE |

a4
T

1 row in set (0.00 sec)

9 Copyright © 2023, Oracle and/or its affiliates




MySQL Server 8.0.32
explain_format =X LZ%X (2/4)

2007 —IINZES U CHUBR ZIT DV ITUXDEIT IS > =& TH

&2 Select XDOH AR
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MySQL Server 8.0.32

explain_format =X LZE (3/4)

- TRADITIONAL, DEFAULT (=—2JJLHR)

Hmmmmdmmmmmmmeeaoa- Hmmmmmmmmmaae- 4ommmmmmmaea- 4ommmmee- 4ommmmmmemeeeeeaa- 4ommmmeoa- e Hmmmm e Hmmmmmmn- Hmmmmmmmaa- o mm e e eeeeeeeeeeeeeeeoo- +
| id | select_type | table | partitions | type | possible keys | key | key_len | ref | rows | filtered | Extra

Hmmmmdmmmmmmmeeaoa- Hmmmmmmmmmaae- 4ommmmmmmaea- 4ommmmee- 4ommmmmmemeeeeeaa- 4ommmmeoa- e Hmmmm e Hmmmmmmn- Hmmmmmmmaa- o mm e e eeeeeeeeeeeeeeeoo- +
| 1 | SIMPLE | dept_emp | NULL | index | PRIMARY,dept no | dept_no | 16 | NULL | 331243 | 100.00 | Using index; Using temporary; Using filesort |
| 1 | SIMPLE | departments | NULL | eq_ref | PRIMARY | PRIMARY | 16 | employees.dept_emp.dept_no | 1| 1e0.00 | NULL |
Hmmmmdmmmmmmmeeaoa- Hmmmmmmmmmaae- 4ommmmmmmaea- 4ommmmee- 4ommmmmmemeeeeeaa- 4ommmmeoa- e Hmmmm e Hmmmmmmn- Hmmmmmmmaa- o mm e e eeeeeeeeeeeeeeeoo- +

2 rows in set, 1 warning (0.00 sec)

/ AY
- TREE :WU—FER
| EXPLAIN
| = Sort: Num of Employees
-> Stream results (cost=182312.90 rows=8)
-> Group aggregate: count(@) (cost=182312.90 rows=8)
-> Nested loop left join (cost=149198.60 rows=331143)
—> Index scan on dept_emp using dept_no (cost=33298.55 rows=331143)
—-> Single-row index lookup on departments using PRIMARY (dept_no=dept_emp.dept_no) (cost=0.25 rows=1)
I
1 row in set (0.00 sec)
1 Copyright © 2023, Oracle and/or its affiliates




MySQL Server 8.0.32

explain_format = X5 LZ#8 (4/4)

« JSON : JSONFZT\

+ "cost_info": { "cost_info": {
| EXPLAIN "read_cost": "184.25", "read_cost": "82785.75",
+ "eval_cost": "33114.30", "eval_cost": "33114.30",
[{ "prefix_cost": '33298.55", "prefix_cost": "149198.60",
"query_block": { "data_read_per_join": "10M" "data_read_per_join": "58M"
"select_id": 1, }, T,
"cost_info": { "used_columns": [ "used_columns": [
"query_cost": "149198.60" "emp_no", ""dept_no",
D "dept_no" ""dept_name"
"ordering_operation": { | |
"using_temporary_table": true, }
"using_filesort": true, b
"grouping_operation": { {
"using_filesort": false, "table": {
"nested_loop": [ "table_name": "departments",
"access_type": "eq_ref",
"table": { "possible_keys": [ +
"table_name": "dept_emp", "PRIMARY" |
"access_type": "index", 1, +
"possible_keys": [ "key'": "PRIMARY", 1 row in set (0.00 sec)
"PRIMARY", "used_key_parts": [
"dept_no" "dept_no"

Iy

n eyll: Ildept_noll'

"used_key_parts": [
"dept_no"

"key_length": "16",
"rows_examined_per_scan": 331143,
"rows_produced_per_join": 331143,
"filtered": "100.00",
"using_index": true,

1,

"key_length": "16",

n ref" : [
"employees.dept_emp.dept_no"

"rows_examined_per_scan": 1,

"rows_produced_per_join": 331143,

"filtered": "100.00",

Copyright © 2023, Oracle and/or its affiliates




MySQL Server 8.0.32
OpenSSLS-rJ 50U

MySQLHB—/N(CU>OENz0penSSLS1 TS U%z, J\—=3> 1.1.1sICEH
OpenSSLICET & HE (X, MySQL 5.7.41 (CEXIR,

OpenSSL /\—=3> 1.1.1sTIEIE SN /=fEE
https://www.openssl.org/news/cl111.txt
https://www.openssl.org/news/vulnerabilities.html
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MySQL Server 8.0.32

S 25 HAZ# max_join_size DJ\TJIELE

ITEFECET « RO —DEDEREE S TLZ max_join_size WARMREITUZEITUIZESI(C
B UTCiERZ IR IRV BBz AR

8.0.32 BAFET max_join_size (37— JILDERAITV VR ZHIRT DS AT LZEHIT,
AEDITMNT =TI SFHEHFAFTEND ZENTFRIESNTHZESIC. TS5—Z LTS,
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MySQL Server 8.0.32
TOMDFEREER

- Windows T. 547> b R Kerberos 87 =571 > HGSS-API ZH7R— b
(Enterprise Server)

« GISOZEMSBROEREITOST _Transform()BEEN. (FEFLTOERBIZERTH/R— ~

- FEEER
- libmysqlclient: mysql_real_connect() CLIENT_NO_SCHEMA 757
- LA —$EREMRE/I(SA—5
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MySQL Operator for Kubernetes #{£

- N\
f‘ Pod—le ’ Pod-2 e ‘ Pod-3 e\

|'/ ‘container-li\\ |‘/ -container—l»\ |'/ .container-li\v\
App lifecycle, storage lifecycle a0l CN Mol \_  Router @<
(backup, failure recovery) g N

https://operatorframework.io/operator-capabilities/

Level lll

Full Lifecycle

N

v

Q7

i/ -container-—zn\* 1‘/ .container—zn\\
- SA DA D) EIR \_ Sidecar |1\ MysQL C%
- I\ oI

\ AN J/

- [EE1EIH
( Docker )

A=31 "5+ (UPLSATZ>X)

- S =
https://github.com/mysgl/mysgl-operator N (_ Kubelet ) ( Kube-Proxy ) y
—/—/
Enterprise Edition TEASTILICKDHUR— b —

Bare-metal / WM
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https://github.com/mysql/mysql-operator
https://operatorframework.io/operator-capabilities/

MySQL Operator for Kubernetes 8.0.32-2.0.8
https://github.com/mysal/mysql-operator

MySQL Enterprise Keyring /' keyring_file. keyring_encrypted_file. keyring_oci ZH7/mhR—

[£%£] 8.0.30-2.0.6, 31-2.0.7 TOYR— NEN

8.0.30-2.0.6
- MySQL Enterprise —4~<XF>
- MySQL Enterprise BEES{LEEER

8.0.31-2.0.7

« AWS S3%/)\w o 77w TREFRCH/R—
« Kubernetes 1.2531)&
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https://github.com/mysql/mysql-operator

MySQL Shell #i&

Python, Java, SQL TMySQLOD1E{ER]
X DevAPI - RDB E RFIASNFT—4
Admin API .- InnoDB Cluster &zZ&&H

MySQL RNeJRi sl R 3380 ssl world_x BB .sessmn runSql("select *x from city where countrycode='AUT'")

fm———— e Kt e K +
| ID | Name | CountryCode | District | Info |
pm———— o e o ettt +
| 1523 | Wien | AUT | Wien | {"Population": 1608144} |
| 1524 | Graz | AUT | Steiermark | {"Population": 240967} |

f| 1525 | Linz | AUT | North Austria | {"Population": 188022} |
| 1526 | Salzburg | AUT | Salzburg | {"Population": 144247} |
| 1527 | Innsbruck | AUT | Tiroli | {"Population": 111752} |
| 1528 | Klagenfurt | AUT | Kérnten | {"Population": 91141}

A ———— o e o T +

6 rows in set (0.0028 sec)

YSIe]M 1ocalhost:3380 ssl world_x ERE .\py

Switching to Python mode...
EIelM localhost:3380 ssl world_x Py \sql

Switching to SQL mode... Commands end with ;

Fetching global names, object names from ‘world_x  for auto-completion... Press ~C to stop.
BN'VESIM localhost:3380 ssl  world_x SQL

18 Copyright © 2023, Oracle and/or its affiliates




MySQL Shell 8.0.32

Upgrade Cheker W'5|HF CEIEN TWLVRVWEBIFDRYID $ ZF T WD

« OUAI)REATS 3> T7A)L (print-defaults, no-defaults, defaults-file, defaults-extra-
file, defaults-group-suffix, login-path) ZH/R—

- SSLZB#ICULT ReplicaSet LT U —23>F v > RILERK

e )L—F 4> ATZ3>(C use_replica_primary_as_rw iEfll

- MySQL Shell Dump & Load O E
- Microsoft Azure Blob X kL —=
- AWS S3M AWS FRIEZE & s3Region AT 3>
- PRIMARY KEY, UNIQUE KEYQ 72W\F—TJ)ILDF+v >0
- exportTable(), dumplnstance(), dumpSchemas(), dumpTables() Ds&1t
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MySQL HeatWave Database Service C #2377
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Oracle Cloud Infrastructure(OCI)®U—=>3 >
202 2BRIE : MU — 3 R, 528U —=3 > EtHHE

® O MONTREAL

SAN JOSE g CHICAGO @@ = TORONTO
= [ ]
PHOENIX@  ASHBURN @
® [ ]
s as
@ QUERETARO
(OMEXICO 2
(O COLOMBIA
VINHEDO g
@® 34 Commercial SAO PAULO@®
(O 6 Commercial Planned
2 Sovereign Planned @ SANTIAGO
@ 7 Government () CHILE 2

&% 12 Microsoft Azure Interconnect

21 Copyright © 2023, Oracle and/or its affiliates

LONDON @ STOCKHOLM
® AMSTERDAM
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TaTF7I-)—=3>:
ERMIZIRTOE/MIBET2OULED ) —2 3 V%R
HL, PEROEBBRHEEHITHE L TLL
(BERDISEILER-KIR)

& 1) —< 3 > ldO0racle Backbone Tk

HYXTFFEYT 1 :
20255 £ T, £1— 3 TI00%BETRLH L
F—HFAHT S EERE (FR/FRMIF202145F 2 /)

GERMANY " ® ZURICH
PARIS® .zAhalsLéoi[lLE
MADRID
.SPAIN ()SERBIA CHUNCHEON. s
(O ISRAEL 2 SEOUL® .ogATlgAKYO
@ JERUSALEM u
SAUDI2()
JepDAH@ ~ @®DUBAI
ABU DHABI g \11mBAl
@ HYDERABAD
® SINGAPORE
=I
@ JOHANNESBURG

@ SYDNEY
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https://www.oracle.com/cloud/cloud-regions/ a


https://www.oracle.com/cloud/cloud-regions/

Red Hat Enterprise Linux on OCI

jl/ZU |)— X https://www.oracle.com/ip/news/announcement/red-hat-and-oracle-expand-collaboration-2023-01-31/

WERIBPATDT—2 1 KRB RIEYS > - Oracles L U'Red
O0—RZEE1{T SI147 D& Hatlc L 5:8%EL
UL td
TEISIR LD, HE WE(JOU THUE(C WERNIA—NDR %8R OracleéRed Hat(d, Y
BIGFRCT—I0—-F2%  RHELR-ZXOY-70- ERIANTERS. R—hRENTLB0CINE
7o B o RzOCIICREAT, OCIDZEIMFAETS }%SZ(%EEJLF\;C RHELZ
)TV 7598 RHELR-ZOTJ—/0—  (f. 1 CPUBMuTHRE —  ooee
J\ATUYR-T5TR ROOCIETORMENE T, CPUCEICIGBY  OracletsLURed Hat
FAU->3> TOVT, LDBEERSE  DRT—ILATHE, OHR—MIBHLT,
Oracle Alloy DTEHTETEE, OCI_EORHELZHR—
o

3 ,ﬁg [.’=\ @ ORACLE + @ RedHat
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Oracle Cloud Infrastructure (PaaS/IaaS) & Oracle Cloud Applications (SaaS)
MySQL HeatWave (SOCITiIRELTWLWBAI B —EXD—D

= = Enterprise Supply Chain and Human Capital Advertising and Industry
OraCIe CIOUd Appllcatlons . Resource Planning . Manufacturing Management Customer Experience Applications

= E @ P =

[ z
L ¥
=
9]

=) Bt s
= T e 1259V -3ay IvFF i Wi 245 4TVMware
©
=
= R
o oog AW
5 oog CICd % My Aty
o — a0 @
o e HeatWave
2 . . . UL—-3afib- - S4B
'g avEa-b AN =3 = B F—HN—2 TDMMDFT—HIN—-2R F—HYLIIR
| =
o

Security Governance Compliance

Global Cloud Data Center Infrastructure

Commercial and Government Public Cloud Regions Cloud@Customer Dedicated Regions Roving Edge
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MyS

Y—EAHIE

« J39RCERBE{EENEMYySQL

- BIFFMySQLEDHABE]HE

s BICEFIT7REFFIMYSQLZEH

- MySQLEARF—ALEELUEREBRYR—-b

- ERAEE-JAMIRIEZOIEECT I IFANIIFY

. HIMFBA—XDERBE S E PSR- ~
(Autopilot)

ER A

24

- MIYEFERINSHT
- RSNV FFTY)
« BMREmRIN=1T

. ZeREAREERES dLEEE) /) ( g

« STV RX -V I)UFaKKKEST RE
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L HeatWave Database Service

MySQLAFETTMEHR T D IILNYR— R - T—HIR-X - H—EX

29> RFPO> [ EAMBE | MySQLEIRSATADISI LI
e R—2 W TRMYSQLDFT —IR—Z « H—E X
T >2A-—TSAXEFtFa1 U s ez YR— b
«J>2 0w OIT3 ) — RTOFO]HMEEN ZEEE D] §E

HeatWave | UPASAAF-IMRSAFLIC |
A UAEY & HSLFEISSS
EE(CHERFEEMNMTZI DTS Y b I A —LA (HeatWave ML)
+OCI, AWS, AzureD& 5 R - H— X THIFIATAE

HeatWave Lakehouse RET—IHTIATAIC
ATZSTORAN—2EDT7A) &
MySQLDSQL THH7

« 22100 TBHR DT —4 (CXF I D =R /A DATH Bl EE
«N—HShR& U TRHERIG




MySQL HeatWave ORI R)IL—T'v MERE
Amazon Aurora D105

5579 FEEMySQLY —/{—

« MySQLEAEF— LA EIZHK. & }Eﬁ TPC-C (10 GB, data fits in buffer pool)
= = 6000

,\#‘Z ~NEfTSVITIR T4 — MySQL HeatWave

Amazon Aurora

« MySQL Enterprise Edition%
N—RELEERE-—DY—EX

c YT LI TIREDTELY
Bi#fptkIckBA0v 9 A 2 DmEE
. 1 4 16 64 128 256 512 1024 2048 4096
« S AFEFIZAmazon Aurorak Y FEE IR IED,
10ELULEDRIL—Ty k

4000

2000

AIL—T v k (txn/s)
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MySQL HeatWave @ &&U P )ILI A LT —F R

"INA Ty FE"TF—4R—=2

« HTAP: Hybrid Transaction /
Analytical Processing

c A VAEY QATLFRIVODY
IC&DERT—FAHIRT L

c HFEERX—XDERD
HE1{bigEe & Y 7R— b (Autopilot)

- HEICHMFEENTAS
75 v k7 +—L (HeatWave
AutoML)

e ams Y EEN DRI (30TB TPC-H)

Google Big Query
$1,020,000

Snowflake on AWS
$1,681,920

|
Azure Synapse
$1,249950

AWS Redshift

$1,507,841

MySQL HeatWa!ve
$251,713

0 T — % MR D A T 1 (7)) 120

Geomean time (sec)
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MySQL HeatWave DAXE5T—4 Dt N —
MySQL HeatWave Lakehouse My m + @ 5

RET— 2 0iER

ATV FRML—YLED

72714 )LZMySQLMOSQLX MyR
fﬁj\*ﬁmIE InnoDB HeafWéve

« H100TBERDT—2 12T %

SPEAS RPN R

cYL—aFI - F—ER—
RET7AINLT—R2DHE

« R—A & L TR 174

[SpEA

7T 1) nE
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MySQL HeatWave Database Service
B—-—EXT7YvIT—b
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FYRIVIT1IWVE (LITVIT—S3>2T1I7)
OCIBMSDMYySQLE —EX EDFT — &R - BITRESIL

AWS odi 4

57 O

il

12

Amazon] Amazon ] AP RL T F—33> -
RDS 8 Aurora 8 > m <

_

MySQL HeatWave 7 Vr—23>
Database Service
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FYRIVI1IWVE (LITVTr—S3>2T1I7)
HIBRSEIE (20234 1 BHTE)

- Row Based Replication (RBR: {TR—X - LU —>3>) OAHHR—
[binlog_format=ROW]
Statement Based Replication (SBR: XF—hX> k- X=X - LTUHG—232)
H LUMixed Based Replication(MBR: S BE&EX—X - LT U —232) (IRB/R— b

 JEREIEARY (asynchronous)DL- T U4S—= 3> DHHBR— b
HEFRHAR DL TV —2 3 > ERYR— b~

« H—VY-INSDLTUT—23>2DHPR— K
NIVFY—=X - LTUT—2 3 2(FRER— b
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DO LI UB
MySQL HeatWave Database Service DZ8R4EEME) _E

31

MySQL DB System

Standalone or HA Cluster

Read/Write W\
— | Endpoint C@

.........
nnnnnnnnn
|||||||||
---------
nnnnnnnnn

LdabhAlbA,
Read Replicas
Up to 18 Instances
—__o| Read-Only ™ N iR
E) Load Balancer = o3 <2
— LB tncpomt CE CE C@
_
B { <
as g &=
——+> |Read Replicas
T B Direct
e Endpoints ”,“ .
<8 g <8
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RO LI UB
MySQL HeatWave A T> 3> EDEAFENE

AR kray ‘ : ‘ ‘

R/W

& A AT (HA) W\ "
— NSNS
m/ ™ NS d=la=|&
ash " CE 20
R/W

HeatWave

£?¥
R/W
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SO I UB
L TUHRITE L =am

FRED(R) L

Sysbench Point-select

6000000
16 Replicas
5000000
- 12 Replicas
§ 4000000
O
()]
n
e 9 Replicas
0 3000000
1=
©
©
e
S 2000000 6 Replicas
|—
1000000 3 Replicas
OCl MySQL
0
500 1000 2000 4000 8000 AMD E4 16 OCPU 256 GB RAM

Concurrent Users
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SO LI Uh

¥ UUVLMERTTE: https://oracle-japan.github.io/ocitutorials/beginners/creating-mds-readreplica/

CL€E Cloud | Cloud JY—R, Y—ER, RFaxVhs —7y hTLA R

FEXD LU A D1EEL

| DBYRFLME | 57 u}baj'Hy D I/j IJ jj 0)

—MRIER HeatWave E DBY/ 27 sAMDS-YYreadreplica®F#R D L 71 H&AER L 9
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