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Why MySQL ?
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stackoverflow

https://db-engines.com/en/ranking

https://insights.stackoverflow.com/survey/202 1#section-most-popular-technologies-databases

373 systems in ranking, August 2021 vysoy
Rank Score FCEi
Aug Jul  Aug DBMS Database Model Aug Jul Aug o
2021 2021 2020 2021 2021 2020
1. L. 1. Oracle 3 Relational, Multi-mode! [ 1269.26 +6.59 -85.90 ViongeD®
2. 2 2. MySQLE Relational, Multi-model g 1238.22 +9.84 -23.36 SR
3. 3 3. Microsoft SQL Server 3 Relational, Multi-model 973.35 -8.61 -102.53 Fed
4. 4. 4. PostgreSQL £3 Relational, Multi-model i 577.05 -0.10 +40.28 Hereoe
5. 5. 5. MongoDB 2 Document, Multi-model |gj 496.54 +0.38 +52.98 Elast::e:::
6. 6. 7. Redis 3 Key-value, Multi-model g 169.88 +1.58 +17.01
7. 7 ¥ 6. IBM Db2 Relational, Multi-model (g 165.46 +0.31 +3.01 o
8. 8. 8. Elasticsearch Search engine, Multi-model g 157.08 +1.32 +4.76 Dcy:::::
9. 9. 9. SQLite &3 Relational 129.81 -0.39 +3.00 om
10. 711, 10. Microsoft Access Relational 114.84 +1.39 -5.02

Couchbase
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MySQL H At

1995 2000 2005

MySQL

> 19954 29| |0 A MySQL AB 2 &

» 20054 : OracleO| Innobase & .J-’F

> 2008A : Sun Mlcrosystems7fMySQL ABE QI+
> 20109 : OracleO| Sun MicrosystemsE 2!

InnoDB Cluster GA 2017/4
Group Replication (2016/12)
MySQL Shell, MySQL Router

2021

2015

~8.0.26
2018.4.19¢-8.0.11GA
EI=R=ICTEE
Document Store
UNDOH| 0| = A0 A
CTE

Window Function

Persistent Variables

~5.7.35

Histogram
MEE IAAE 2E FE[OLO|X Invisible Index
Lossless = A Hash Join
HE| &4 5 InnoDB Cluster

E =25 MySQL Shell

Full Text Index CIKX| & Replica Set
GIS Boost.Geometry 20| E.2{2| | |Role X| &
H ot Za} Hot 7|5 &=t

NoSQL=M:JSON | [......
=35 0 0| =3}
SYS schema

General Tablespace
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sgl.com/products/

Q Q G MySQL MySQL MySQL
dard D Standard Enterpris Cluster
ditio ditio G Edition e Edition CGE
MysaL 7|s
MySQL Database Server 0 o) 0 MySQL Enterprise Security1 0 0
MySQL Document Store o o) I MySQL Enterprise Authentication1 o) 0O
MySQL Connectors O O O IMySQL Enterprise TDE1 O (@)
MySQL Replication O O O [MySQL Enterprise Encryption1 o] (0]
MySQL Router O O jMySQL Enterprise Masking1 0O 0
MySQL Partitioning O O : MySQL Enterprise Firewall1 0O O
MySQL Workbenchl O O o P MySQL Enterprise Audit1 O O
Storage Engine: MylSAM (0 o o) MySQL Enterprise Scalabilityl 0O 0
Storage Engine: InnoDB 0 0 O ITheadPoolt Le. O
Storage Engine:NDB - o) I MySQL Enterprise High-Availabilityl 0O 0O
| Qracle Eoterprise ManageLforMSOLL o o o o o O o o _ I i MySQL Group Replication (@) O
IMySQL Enterprise Monitorl 0 0 IMySQL InnoDB Cluster (o} 0
IMySQL Enterprise Dashboard1 o) 0O I IMySQL Cluster Managerl 0O
MySQL Enterprise Advisorsl (@) O I |74 & ZX2H| X1 O
fMySQL Query Analyzerl (@) O I | AHS 23 2gh O
ySQL Replication Monitor1 (@) O I I Helg @LEE) O
ySQL Enterprise Backupl O o | {MySQL Cluster Geo-Replication (0]
ot backup for InnoDB1 o o} | |Oracle Premier Support
Eull. Incremental, Partial, Optimistic Backups1 O (0] ] | 24x7 A| & 0 0 (@)
ull, Partial, Selective, Hot Selective restore1 0 (o} | |5 AI# o (o) 0
IEncryption and Compression1 0 0 | LX) 4 7pu 0 0 0
L , o 0 |9% 24 2|2, 81 3, HX|, 20| 0 o) 0
l°omt-ln-Tume-Recovery1 o o | ImysaL 448 K| @ o o o
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MySQL Connectors
. 02 712 HAO{ 2 MySQL ServerZ H&517| 93t ¢4 M&
MySQL Router

. Of Z2[A| 0| M} MySQLAHH ALO| 2| =Tt 2t R Bl & H|Sdt= 82| 0| S/
- 25t 24 R IVHEE A2 AR E
- MySQL InnoDB Cluster2| ++d 24
MySQL Shell
. JavaScript, Python, SQLEE £ X|25}= 71E 22| E
- X-Protocol/Standard Protocol X| &
- MySQL InnoDB Cluster 22| API
MySQL on Windows (Installer & Tools)
- Windows& AX| T2 IS A2 8HH MySQL Server?2| 0| MySQL for Excel's Windows 2t 0ff £33} &
=& Ze5t0] dX[e 9;'\8
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MySQL Server O}7| &l X

(@) =] m]

2HN Ol 7 210] & - .

_— _ onnectors

Zci=Z X| & Native C API, JDBC, ODBC, .NET, PHP, Python, Perl, Ruby, VB

S
MySQL Server
Pﬁ. ol HE[AE
SHE 2| Connection Pool Thread POOI
A'” ° = o Authentication -Thread Reuse - Connection Limits — Check Memory - Caches
SQL Interface Parser Optimizer Caches & Buffers

X AL DML, DDL, Query Translation, Access Paths, Global and Authentication

Ij X-” DM I—: DDI—'LL|- o, Stored Procedures Object Privilege Statistics Engine Specific

H | _g_ 7| |:L|- % El |:||-O| X-II Views, Triggers, etc. Caches & Buffers

FHel & Zupsl i ‘Ji -e

N\ @ Firewall

Pluggable Storage Engines

_ Memory, Index & Storage Management
ol Z2|7|0| M o T
orL- O O:|'5|. AL .| = - - - - - - -
R TT - =2 = j’:l j:. j’!l j’!l j " j 5 j 5
ﬁE El Xl O.il ILI Cluster Archive Merge Memory Partner Community Custom
File System Files & Logs \;}E , Encryptlon /TDE
NTFS - NFS Redo, Undo, Data, Index, Binary, - \A]?;
- [ SAN - NAS Error, Query, and Slow f
[ost 22 9 22 il =
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InnoDB Storage Engine

i

ANSI/ISOEZ ACID EHHIM 2tH 5| X| 2
. 47}X| ZA2| 2| X|&(RR C|ZE)

« Commit/rollback/save point In-Memory Structures I.I. On-Disk Structures  File-Per-Table
= Tablespaces
. = Xl‘ E : 1 innos ile_per_table=
X" S © OH = ‘_I'L Buffer Pool i E System Tablespace db?rl _per_table=ON
. Row & &= -D-E=m (ibdata1) k|
1
] .
0 I:-” Ol E'I OE'"E")S Eél- _g_ i .g E [ Doublewrite Buffer ]
-g_ [ =3
?_I'I]'"EEI ?‘*o-l i E %‘ E [ Change Buffer ] General Tablespaces
[ I 1 .
- Innodb Buffer Pool - LRU €11 2|& 5 N IR v i
3 ra | ts2.ibd
. Change Buffer - Secodnary Index B & B "% s
1 1
Undo Tabl
. Redo Log Buffer . e EIEE
: ! undo_001 undo_003.ibu
A A : : =2 : I— - R Temporary
g-l:l 23 ?‘ — ; i 2 E undo_002 M undo_004.bu | Tablespaces
- (system) (user-defined) | T ... - g
. OJ2{ Hlo|2AHO|A m}Y Log Buffer P :;g:;:g:,:
T S
O:I E.I E:’_ _|_|_|.O D -. .. L _J\ Redo Log K .._::'_::'
= : = itemp 1.ibt] _
I T ! temp_ 2.ibt]
: [ ibogfier | P L itemp_ 3'bt-i
....................................... : I (session) 1




InnoDB Tablespaces

Data Tablespaces

. System tablespace LY : ibdata1:12M; /ext/ibdata2:20M: autoextend
- ZtS DIEFH|O|, 29 A|AME 5 XY
- innodb_file_per_table=OFFQ! A% AX| H|O|H = XZ&

. File-per-table tablespace: tablen ame.ibd I &
- ot H|0|=2| H|O|H, QIEA S O EtL|O|EFVF M= It of 22tk
- innodb_file_per_table=ON¢! &%, H 0| = th¢|= L 0| A G E(C|ZE 2 7%)
- 25 W 57 20 Fe

. General tablespaceI} ¥ : H|0|= H.ibd L} &
- 0f2{ H|0|=0| StLtCe| B O] & A O] A mf

e
o
OHl

CREATE TABLESPACE tablespace_name
[ADD DATAFILE 'file_name' ]
[FILE_BLOCK_SIZE = value]

[ENGINE [=] engine_name ]

13




InnoDB Tablespaces

Undo Tablespaces : innodb_undo_001. innodb_undo_002 . ......
- HE M OOIHE MY, 29 H 17 Ed EF
. = & =l tablespace I} & 0f| A& (MySQL 8.0)

>
e A5 SAE

- C|Z2E &£ 128 H Purge thread A& ! [{OICH AO|=E & ¢
Temporary tablespaces
. Session (temp_1.ibt, temp_2.ibt): AfEAL & LHE T2 A

- innodb_temp_data_file_path = ibtmp1:12M:autoextend:max:5G el e SRS e

- Global (ibtemp1): undo log2| ZHA| 1HE X & Varidblemame T T vatue T
e e e +
| Created_tmp_disk_tables | 1 I
| Created_tmp_files IN7 I
| Created_tmp_tables | 18 I
e e [ +

14




InnoDB EZHAIM 2 7] u}

InnoDB Redo =_1:ib_logfileO . ib_logfile1. ......
- InnoDB & A %= 7|F5t0 AdiA| S et 21 ot
- 50| 2A 2E(AEE 70%)
- innodb_log_files_in_group
- innodb_log_file_size
- iInnodb_log_writer_threads(MySQL 8.0.22)

InnoDB Undo =_1:
- ETHMAM 8IS ™ [|O|Ef A& - rollback segments
. =749 C|& E undo tablespace0f X%t




HEo| 42| 21 The

A3t e = 00| A N2 L’ S 7| 23810 MySQL Replication0f] AHR

. HFO|H2| =T mysqlbinlog £ HIAEZ M3} IHs
- SHOW BINARY LOGS-binlog.index, binlog.000001, binlog.000002
- Rotate/flush logs - FLUSH BINARY LOGS

. binlog_format2 £ 7|& =i MY
- ROW

- STATEMENT
- MIXED

. ZE & 7l5(--binlog-do-db/--binlog-ignore-db)

. 0| 0| E Point-in-time Recovery O AF&

- MySQL 8.00{|M C|Z2EZ &3} A|AH B4 og bin 22 X Of

- MySQL 8.00| M C|Z E X}5 &K 7| s &g 3H(binlog-expire-logs-seconds )
- 7|& A2SIE expire_logs_days = H&SHA| 250 W X| & o

. &35 AN 7Hs: PURGE BINARY LOGS TO/BEFORE ‘If & &

0%




InnoDB Work Flow

|n

CrashsafeE E&& = Y= aM
innodb_flush_log_at_trx_commit
sync_binlog = 1

gtid_mode = on
enforce_gtid_consistency = 1
binlog_gtid_simple_recovery = 1

|||]J

1

5.1 Prepare to Commit
& Write binlog

Bin log cache

relay_log_recovery = ON

master_info_repository = TABLE

relay_log_info_repository = TABLE
2. Write old data

7L 2R B M

plugin-
load="rpl_semi_sync_master=semisync_master.

so;rpl_semi_sync_slave=semisync_slave.so"
rpl-semi-sync-master-enabled = 1 :
rpl-semi-sync-slave-enabled = 1 Undo Log
rpl_semi_sync_master_wait_no_slave = 1
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3. Update page

& Lock

InnoDB Storage Engine

InnoDB Buffer

Pool

Buffer

4.1 Write redo log

Redo Log

J

1. Load data page

Data File

7. Page cleaner thread

4.2 Prepare to Commit
| & Flush redo log

Redo Log

5.2 Sync binlog

Bin log

6. Write binlog info
& ACK & Commit
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- AE/SA S MHF F 22 d10 HA|X[o 23 E =1 o
- O Z2E =49 fX[= S F0| It OHE
- log_error
- log_error_verbosity
. JSON B4 X| & (8.0H )
- https://dev.mysqgl.com/doc/refman/8.0/en/error-log-json.html
EH|O|=0f 7|S(MySQL 8.0.22)
- SELECT * FROM performance_schema.error_log\G



https://dev.mysql.com/doc/refman/8.0/en/error-log-json.html

7|E} 21 1}

olHt g 27
=CiO|E= BHOo| 4 3l At MK SQLE2 7| =
A

Al
=
. log_output /general_log £ /X A4H

Slow #H2| 21
- NEE AZEO|Y L2 HdE FHEIFE 7=
. log_output /slow_query_logZ x| &
. long_query_time : =t 2 X|H(0.52 X|H 5= E2 500ms)
. log_queries_not_using_indexes : QIHAE A2 S|X |°sg-=r*43|§ 7| &

Enterprise Audit Log
- EEGIAM X[ &, GO EH| O] A 0f CHet HE|H|E|E 7| =
- G 7 EHE W g2 X2
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A K| 2 (Linux/yum/rpm)

SA YIXE2|E XSt yum BEHELE X522 XM GAHTEZ 2X[(HERA AZE0| EQ)
. %M E‘||E|'X|EE|9-| Aé'ﬂ: http://dev.mysgl.com/downloads/repo/

shell > wget https://dev.mysgl.com/get/mysgl80-community-release-el7-3.nocarch.rpm
shell > sudo yum install -y mysgl80-community-release-el’/-3.noarch.rpm

2. MySQL A X|

Shell > sudo yum install mysqgl

shell > sudo yum install mysgl-server
shell > sudo yum install mysgl-shell

3. MySQL A|ZH/ESX|(H S22 A|ZHA| DBE M &)

shell> sudo service mysgld start
shell> sudo service mysqgld stop

XEL72| B%
shell> sudo systemctl start mysqgld
shell> sudo systemctl stop mysgld



http://dev.mysql.com/downloads/repo/
https://dev.mysql.com/get/mysql80-community-release-el7-3.noarch.rpm

Install from tar ball

EE Trial : https://edelivery.oracle.com/osdc/faces/Home.jspx
of7|X| Cr2 2 E: Community: https://dev.mysqgl.com/downloads/mysql/
A& X} 37} sudo groupadd mysd|

& 27} sudo useradd -r -g mysql -s /bin/false mysq|
C|2 £ 2| 2t=7]: sudo mkdir /your directory/mysql-8.0

7|: sudo tar xvf /your directory/mysql-VERSION-OS.tar.xz($| C| 2 E2|0f| A{)
2|

0
T mH

A (FMAFEH S 7] : sudo In -s your-install-directory mysq|
N

nwr o> O

N me ox M Hy
E

b+ : sudo vi /your directory/my.cnf

—_

H 4 : sudo chown mysql:mysql /your directory/myslg-8.0

ot B4 =7} sudo export PATH=$PATH:/ mysql’s bin dir

HIO|E{H| O] A X 7|3} sudo /mysql’s bin dir/mysqld --defaults-file=/your directory/my.cnf --initialize
C| O E{ | O] & Al %

ot El

sudo /mysql’s bin dir/mysqld --defaults-file=/your directory/my.cnf &
sudo /mysql’s bin dir/mysqld_safe --defaults-file=/your directory/my.cnf &
HIZ 5 =9l cat /your error log dir/<error log>

Ol O| H{ H| O] & &

mysql --defaults-file=/your directory/my.cnf -uroot -h127.0.0.1 -P3306 —p
mysqlsh root@localhost:3306



https://edelivery.oracle.com/osdc/faces/Home.jspx
https://dev.mysql.com/downloads/mysql/
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MySQL AH 2 ER

- Innodb_buffer_pool wait_free

A H AFER HH = - Innodb_log_waits
« SHOW GLOBAL|SESSION STATUS - threads_%/(connected|created|running|cached)
« connections
mysgl> SHOW GLOBAL STATUS; - max_used_connections
S oo * . created_tmp_disk_tables
| Variable name | Value | _
s st el R ——— ssonep e 5 - handler_read_first
Aborted clients 0 - open_table %
Aborted connects 0 . opened_table %

- select_full_join
- slow_queries
« com_xxx_%(commit|rollback)

Bytes sent

I I
I I
| Binlog cache disk use 0 |
I |
I |
| Com admin commands |

I

I

|
Bytes received | 169

|

I

- uptime




MySQL Metadata H &

INFORMATION_SCHEMA & £l MySQLA H 2| metadata M & (view) 29!

$ USE INFORMATION_SCHEMA;

$ SHOW TABLES;

$ SELECT TABLE_NAME, FROM INFORMATION_SCHEMA.TABLES
WHERE TABLE_SCHEMA = ‘information_schema’
OREDER BY TABLE_NAME\G

$ DESCRIBE(DESC) TABLES;
$ SHOW CREATE TABLES;

$ SHOW CHARACTER SET
$ SHOW COLLATION;

25




MySQL 85 X| &

PERFORMANCE_SCHEMAE &3l MySQLAMH | d& K& =&, M 22|0 M

« $ USE PERFORMANCE_SCHEMA,;
« $ SHOW TABLES;

ENoz 4% 7ts

26

setup_actors
setup_consumers
setup_instruments
setup_objects
setup_threads

mysql> UPDATE performance_schema.setup_instruments
SET ENABLED = "YES', TIMED = "YES';

Query OK, 560 rows affected (0.04 sec)

mysql> UPDATE performance_schema.setup_consumers
SET ENABLED = 'YES';

Query OK, 10 rows affected (0.00 sec)
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Table Maintenance

SQL 33 =
. ANALYZE TABLE t UPDATE HISTOGRAM ON c1, c2, ¢3 WITH 10 BUCKETS; (8.0)
- CHECK TABLE: HIO|2 ¥ R F X3
. REPAIR TABLE : MYISAM, ARCHIVE, CSV, InnoDB X| 2|
- OPTIMIZE TABLE t; H|O|Z G|O|E & QEA Z2F™E|, SH A4l InnoDB X 2|

InnoDB table

- At Hof =+
innochecksum : @Z2}0I HIAMH E
mysqgldump + mysqalbinlog £ S+
innodb_force_recovery = 1 M2 2 X A|E
ALTER TABLE t FORCE; =57+ 2| &l SH A4



https://dev.mysql.com/doc/refman/8.0/en/check-table.html
https://dev.mysql.com/doc/refman/8.0/en/repair-table.html
https://dev.mysql.com/doc/refman/8.0/en/innochecksum.html
https://dev.mysql.com/doc/refman/8.0/en/mysqlbinlog.html
https://dev.mysql.com/doc/refman/8.0/en/forcing-innodb-recovery.html

MySQL 22t 7|5

AZ =3t X &
. TLSZEEZEZ
- SSL/RSA 21F
A E Q15 gl
- dotEl ols €E|E
- caching_sha2_password (MySQL 8.0)
- OotE AT A
- mysqgl secure installation
HO[H &= 2t
* https://dev.mysqgl.com/doc/refman/8.0/en/encryp

tion-functions.html

Assess - L7}

- MySQL Enterprise Monitor
Prevent - &0

- MySQL Enterprise Authentication

- MySQL Enterprise Firewall

- MySQL Enterprise Encryption

- MySQL Enterprise Data Masking
Detect - ZX|

- MySQL Enterprise Audit

- MySQL Enterprise Firewall
Recover - ST

- MySQL Enterprise HA

- MySQL Enterprise Backup



https://dev.mysql.com/doc/refman/8.0/en/mysql-secure-installation.html
https://dev.mysql.com/doc/refman/8.0/en/encryption-functions.html

MySQL EQF o7 | &ll &

29

= Access Controls

u :
;S = Network Encryption Firewall
4m. "Strong Authentication

= “Thread Pool
8

«Attack minimization

= Enterprise Audit

P *Powerful Rules Engine

Audit Vault

= Enterprise Backup e

*Encrypted @ -

[ 3]
> 12L&

= Enterprise Authentication
*SSO - LDAP, AD, PAM

= Enterprise = N
Masking & De- Identlflcatlon
*Masking

*Substitute/Subset ‘ == 7
*Random Formatted Data E' 5 %
*Blacklisted Data ol

Workbench
*Model
*Data
«Audit Data
*User Management

Enterprise Monitor

__eldentifies Vulnerabilities

A\ = Key Vault
\ Y] Protect Keys

=Data Encryption
*TDE

el *ENcryption
Py <PK|

o2z W
$eliae Wu
MMQIi AL

= HA
slnnodb Cluster

*Security hardening policies

_ *Monitoring & Alerting
- *User Monitoring

*Password Monitoring
*Schema Change Monitoring
*Backup Monitoring

Assess
= Prevent
Detect
mRecover




MySQL &Ell 2L|E{Z - Who, What, How?

Who ?
« show processlist;
« kill <thread id>;
What configuration do | have ?
. show variables like ‘%= M B %"
What status do | have ?
- mysql & El: show status like ‘% H 8%, mysql> tee diag.out;

. A|AHEl AEY: top|free|vmstat|mpstat|netstat|iostat mysql> CALL sys.diagnostics(120, 30, ‘current’);
mysql> notee;

. I 2 A[XN: sys.diagnostics()
How does Server/InnoDB/Performance_Schema process the jobs ?

- EXPLAIN ANALYZE(MySQL 8.0.20)

- SHOW engine INNODB status

« SHOW engine INNODB mutex
- SHOW engine PERFORMANCE_SCHEMA status\G



https://dev.mysql.com/doc/refman/8.0/en/explain.html

MysQL 45 2L &3

Performance_Shema
e Error
statements

- transactions
« waits

. file

- memory

« Replication
. table_io

. table_lock

MySQL Enterprise Monitor

Oracle Enterprise Monitor

MySQL Workbench

Error log, Slow query log, General log

=
BO
=
O
@O
®=

ORACLE" MySQL Enterprise Monitor

Dashboards ~ Events  Query Analyzer  Reports & Graphs ~

All group - Graphs for last 1 hour (EDT) Edit
Database Statistics

Database Availability

Day gs% @ [
Week 739, @ == e
Month 739, & ===

Graphs f

Connections - All MySQL Instances.
60

40
20
@ Total (SUM) 8 Running (SUM)

Database Activity - All MySQL Instances

Subject Topic Time ~ Actiong
1od @ mylab.localdomain, /...  Free Space Getting Low On Filesystem /...  lessthanaminuteago %
- @ mylab. in, .. SQL Errors orWar...  abouta minute ago x
@ mylab.localdomain, ...  Root Account Without Password 2 minutes ago x
@ Select (SUM) @ Insert (SUM) @ Update (SUM) @ Replace (SUM) @ Delete (SUM) @ mytab.localdomain, ... Root Account Without Password 2 minutes ago x
SERE ® mylab.localdomain, ...  Server Has Accounts Without A Password 2 minutes ago x
QUsly Respoitss Thne idex @ mylablocaldomain, ...  Server Has Accounts Without A Password 2 minutes ago x
® hanode4:3306 Indexes Not Being Used Efficiently 2 minutes ago x
05 @ ylab. i Server Accounts 2 minutes ago x
@ mylab. Server Accounts 2 minutes ago x
r ot [+ = hannded-3308 Attamntad Connactions Ta The Sarver H 2 minutes ago x
Database Activity - All My SQL Instances prses e x
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200

200

100

Current < Worst S
() (') mylab.localdomain,
() (') mylab.localdomain,
@ mylab.localdomain,
o mylab.localdomain,
() () mylab_localdomain,
(') mylab.localdomain,
A A mylab.localdomain,
A A mylab.localdomain,

1 N7 & admin ) [}
Refresh: n
4 Current Problem MySQL Instances -
D Status S Emergency ¢ Critical 3 Warning
hanode4:3306 Up [ 4 13
mylab.localdo... Up 0 2 7
mylab.localdo... Up [ B 12
mylab.localdo... Up [ 3) 12
Showing 1104 of 4 entries P
-
Current Problem Hosts -
L@ x
D Status 5 Emergency Critical o Warning
mylab.localdo... Up 0 1 0
Showing 110 1 of 1 entries S s
=) Current Emergency & Critical Events -
Show| 25+ | entries Show / hide columns
fEe X

a2

Subject
mylab_localdomain:3306

mylab.localdomain:3306
mylab_localdomain:3306
mylab.localdomain:3306
mylab_localdomain:3306
mylab.localdomain:3306
mylab_localdomain:3306
mylab_localdomain:3306

@ select (SUM) @ Insert (SUM) @ Update (SUM)

m 18:17
=

=

Topic

Root Account Without Password

Server Has Accounts Without A Password
Average Statement Execution Time Excess...
SQL Statement Generates Errors or Warnings
Server Has Anonymous Accounts

MySQL Instance Is Experiencing A Query P...
InnoDB Log Buffer Flushed To Disk After Ea...
User Has Rights To Database That Does Not...




MySQL Enterprise Monitor
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o d2 4. 21 oy,
F/HELIHE M
- innodb _monitor enable

« SHOW VARIABLES LIKE 'perf%';
L2 M
oo =2 O

O
AT
=
Jio
I
n
wn
O
ik
0f0

« innodb_buffer_pool_size(70~80% of memory)
innodb_log_file_size(70% usage )
max_connections: 151

table_definition_cache > H|O|= 7i
table_open_cache : 4000
table_open_cache_instances = 16

Oj2f HIH 2 CIEEE AR MME 58 438 HE

- join_buffer_size

. sort buffer size

- tmp_table_size
GO B &2k
- innodb flush log at trx commit = 1

- sync_binlog =1

« SHOW GLOBAL/SESSION VARIABLES LIKE ‘%'H %'
. SELECT @ @global/session.H+4;

« SET @@sqgl_mode = "'TRADITIONAL';

« SET PERSIST max_connections = 1000;(MySQL 8.0)



https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html
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https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
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https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
https://dev.mysql.com/doc/refman/8.0/en/server-system-variables.html
https://dev.mysql.com/doc/refman/8.0/en/innodb-parameters.html
https://dev.mysql.com/doc/refman/8.0/en/replication-options-binary-log.html
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OO|E EfR S ME [ S7H 254, 28 &4 1
. PK £ AUTO_INCREMENT £ & <
Unsigned Cli 21 0j Signed - Ol =
DECIMAL(n, m) CH A1 0] INT - =N
INET_NTOA(), INET_ATON() - IP &
StringEr &1 0| CHSi Al UTF8MB4 & &
- ALTER TABLE t CONVERT TO CHARSET utf8mb4;
AME Zf2 CHAR(1) + CHECK (8.0.16)
- CONSTRAINT ‘status_chk’ CHECK (status in (‘'S’,'T',/'D’,;’U")) userld BIGINT NOT NULL,
- JSON EI®(8.0.17) - A& A} S5 H|O| =, AFEAFE
- JSON &= X| &
- Functional Q1€ A X| & PRIMARY KEY (userld));
QleiAo| A4

- 23| 5= Fgol7| #e HIOH =

CREATE TABLE UserLogin (



https://dev.mysql.com/doc/refman/8.0/en/miscellaneous-functions.html
https://dev.mysql.com/doc/refman/8.0/en/miscellaneous-functions.html

InnoDB Clustered Index

Primary Key Index Secondary index
16K
f K-V K-V
Non-leaf :
pages K-V K-V K-V K-V
/K-V \K-V KV] KV K-V | K-V K-V | [K-V
/ \ \ \ S > > > >
¥ ¥ ¥ ¥ ¥
! 0. - B . o (< 9
Leaf |
pages 3 3 3 3 3 i
e & & e o L\j\ : Primary Key Values
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- 29|0 & EQe QIEAR IS AREOHX| 2 QIEAE AT As HY
- Select * from sys.schema_unused_indexes where object_schema != ‘performance_schema’;

- Alter index idx_name invisible/visible;(MySQL8.0)
ot oGl A =25k 7H S A& (a,b)

Ol I+ FY

StEA Ol O.

- Usmg filesortE L o= U S: select * from table where a = ? order by b desc;

Sk A Ol©

- Covering Index= Back Tablex L& = U & : (Extra: Using Index)

I_|I.'.-IIA 9—IE.-| A|-0|7<h Onl'c':'to| 91%77}_9_7

271~ ot O|E-IIA Al S M o|=)\|-

) N eES
- 1éb\/te O|stZ HZ 32byteO] & I|o|{OF ot
- Prefix 2! ':i!ﬁ %FR

- MD52 S{A|7]| Al
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MySQL QA HAH - 0f|A] 1

CREATE TABLE User (

id BIGINT AUTO_INCREMENT,

name VARCHAR(128) NOT NULL,

money BIG INT NOT NULL DEFAULT 0,
register_date DATETIME(6) NOT NULL DEFAULT
CURRENT_TIMESTAMP(6),

last_modify_date DATETIME(6) NOT NULL DEFAULT
CURRENT_TIMESTAMP(6)

ON UPDATE CURRENT_TIMESTAMP(6),
CHECK (sex = 'M"OR sex = 'F),

PRIMARY KEY(id), -- =A &4&

UNIQUE KEY idx_name(name), -- SI, 3l 3= X| ¢t

KEY idx_register_date(register_date), -- SI, HE 84S
KEY idx_last_modify_date(last_modify_date)-- SI

);

38

202149 18 5= AFEAL 22| #HZ|

SELECT * FROM User

WHERE DATE_FORMAT(register_date,'%Y-%m") =
'2021-01

SELECT * FROM User
WHERE register_date > '2021-01-01'
AND register_date <'2021-02-071’

dc 2 M A E 2 = UL dEA S

ALTER TABLE User ADD INDEX
idx_func_register_date((DATE_FORMAT (register_d

ate,'%Y-%m"));

1=}
=




MySQL QA A - of|A] 2

CREATE TABLE "orders™ (

"O_ORDERKEY "™ int NOT NULL,
"O_CUSTKEY " int NOT NULL,
"O_ORDERSTATUS ™ char(1) NOT NULL,
"O_TOTALPRICE ™ decimal(15,2) NOT NULL,
"O_ORDERDATE " date NOT NULL,
"O_ORDERPRIORITY " char(15) NOT NULL,
"O_CLERK™ char(15) NOT NULL,
"O_SHIPPRIORITY ™ int NOT NULL,
"O_COMMENT " varchar(79) NOT NULL,
PRIMARY KEY (* O_ORDERKEY "), --PK
KEY “ORDERS_FK1" (" O_CUSTKEY "), --SI
CONSTRAINT "orders_ibfk_1" FOREIGN KEY

(" O_CUSTKEY ") REFERENCES " customer"
("C_CUSTKEY")
) ENGINE=InnoDB DEFAULT

39
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SELECT * FROM orders
WHERE o_custkey = 147601 ORDER BY o_orderdate
DESC

o) = .
=g AEA Tk

ALTER TABLE orders ADD INDEX
1dx_custkey_orderdate(o_custkey, o_orderdate);

SELECT o_custkey,o_orderdate,o_totalprice
FROM orders WHERE o_custkey = 147601\G

> x J|.
=g ol A =T}

ALTER TABLE "orders™ ADD INDEX
idx_custkey_orderdate_totalprice(o_custkey,o_orderda
te,o_totalprice);

ALEXLH AH| F7t4 X3, VP14 ME S 8

SELECT o_custkey, SUM(o_totalprice)

FROM orders GROUP BY o_custkey;




ALTER TABLE orders

ALTER INDEX idx_custkey_orderdate_totalprice INVISIBLE;
EXPLAIN SELECT o_custkey,SUM(o_totalprice)

FROM orders GROUP BY o_custkey\G

2k 2k ok K 2k 2k 2k ok ok ok ok %k Kk k ok Kk kK k k 1 row 2k 2k ok K 2k 2k ok ok ok ok %k %k k ok ok

id: 1

select_type: SIMPLE

table: orders

partitions: NULL

type: index

possible_keys:

idx_custkey_orderdate,ORBERS_FK1

key: ORDERS_FK1

key_len: 4

ref: NULL

rows: 5778755

filtered: 100.00

Extra: NULL

EXPLAIN FORMAT=tree

SELECT o_custkey,SUM(o_totalprice)

FROM orders GROUP BY o_custkey\G

2k ok ok ok ok 2k ok ok ok ok kK k k ok ok Kk k k ‘] row 2k 2k 5k ok 2k 2k 2k ok ok ok ok %k %k k ok ok

EXPLAIN: -> Group aggregate: sum(orders.O_TOTALPRICE)
-> [ndex scan on orders using

ORDERS_FK1 (cost=590131.50 rows=5778755)

40

ALTER TABLE orders

ALTER INDEX idx_custkey_orderdate_totalprice VISIBLE;
EXPLAIN SELECT o_custkey,SUM(o_totalprice)

FROM orders GROUP BY o_custkey\G
dKkkkkkkkkkkkkkkkkk 1 row 3K K 2k 2k 2k ok Kk K K Kk Kk Kk Kk Kk k k kK k

id: 1

select_type: SIMPLE
table: orders
partitions: NULL
type: index
possible_keys:
idx_custkey_orderdate,ORDERS_FK1,idx_custkey_orderd
ate_totalprice
key: idx_custkey_orderdate_totalprice
key_len: 14

ref: NULL

rows: 5778755

filtered: 100.00

Extra: Using index

1 row in set, 1 warning (0.00 sec)
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