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{51k #y4: net stop mysql
Ja5hf4 : net start mysql

C:\Windows\system32>net stop mysql
mysql fRS5IEFESF L.
mysql k55 ERIELL.

C:\Windows\system32>net start mysql
mysql JRS5IEFERZ) .
mysql k%5 C&R B,

HE: wA)EHEAS RS
mysqIERM<L
mysql -hip -P ¥ -u 744 -p
C:\Windows\system32>mysql -h localhost -P 3306 -u root -p
Enter password: ******x*
Welcome to the MySQL monitor. Commands end with ; or \g.

Your MySQL connection id is 10
Server version: 5.7.25-log MySQL Community Server (GPL)

Copyright (c) 2000, 2019, Oracle and/or its affiliates. All rights
reserved.

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

Type 'help;' or '\h' for help. Type '\c' to clear the current input
statement.
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o WIRRBSFARLIp MG IR LIRS, -



mysql -u 4 -p
o AL b TE MY AR R AL Fmysql

BEBURERA
mysql --version m#mysql -VH TTERERIEO T, EBHEARYmysqlhiiss:

C:\Windows\system32>mysql -V
mysqgl Ver 14.14 Distrib 5.7.25, for Win64 (x86_ 64)

C:\Windows\system32>mysql --version
mysqgl Ver 14.14 Distrib 5.7.25, for Win64 (x86_ 64)

select version();: ERIGULT . EHEBERMERA

mysql> select version();

S +
| version() |
S +
| 5.7.25-1log |
S +

1 row in set (0.00 sec)

STRAEEHIERE: show databases;

mysgl> show databases;

information schema |
apolloconfigdb |
apolloportaldb |
config-server |
dblog |
diamond_devtest |
mysql |
nacos_config |
performance schema |
rs_elastic_job |
rs_master |



| seata |
| sys |

13 rows in set (0.00 sec)

HANIBEME: use FER;

mysgl> use seata;
Database changed

STREHBIEPFRBRIZR: show tables;

mysql> show tables;

| biz_article |
| biz_article look |
| biz_article love |
| biz_article tags |
| biz_ comment |
| biz file |
| biz tags |
| biz_type |
| sys config |
| sys_link |
| sys_log |
| sys_notice |
| sys resources |
| sys_role |
| sys _role resources |
| sys_template |
| sys update recorde |
| sys_user |
| sys user role |

+

19 rows in set (0.00 sec)

BEEHMEPRFRARIFR: show tables from FEH;

mysgl> show tables from seata;

| Tables in seata |



| branch table
| global table
| lock table
| t_account
| t_order

| t_storage
| undo log

7 rows in set (0.00 sec)

EERHIEIEIET: show create table R3;

mysql> show create table biz tags;

e
o e e e e e e e e e e e e e e e e e e e e e e e e e e
____________________________ +

| Table | Create Table

|

e

e e e e e e e e e e e e e e e e e e
____________________________ +

| biz_tags | CREATE TABLE “biz tags™ (
“id”~ bigint(20) unsigned NOT NULL AUTO INCREMENT,
“name> varchar(50) NOT NULL COMMENT 'H%4 ',
“description™ varchar(100) DEFAULT NULL COMMENT '#{iR',
“create time” datetime DEFAULT CURRENT TIMESTAMP COMMENT '¥RAIHSE]',
“update time> datetime DEFAULT CURRENT TIMESTAMP COMMENT '®EFiHfH]',

PRIMARY KEY (~id~) USING BTREE
) ENGINE=InnoDB AUTO INCREMENT=21 DEFAULT CHARSET=utf8

ROW_FORMAT=COMPACT |



____________________________ +
1 row in set (0.00 sec)

BEEREM: desc RB;

mysql> desc biz tags;

e e e ——_—— e e
. +

| Field | Type | Null | Key | Default

Extra |

S e S S — R —— oo
________________ +

| | bigint(20) unsigned | NO | PRI | NULL |
auto_increment |

| name | varchar(50) | No | | NULL |
|

| description | varchar(100) | YES | | NULL |
|

| create time | datetime | YES | | CURRENT TIMESTAMP |
|

| update time | datetime | YES | | CURRENT TIMESTAMP |
|

Sy . S S —— e

5 rows in set (0.00 sec)

EEYHBIFFTERE: select database();

C:\Windows\system32>mysql -h localhost -P 3306 -u root -p
Enter password: ******x*

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 7

Server version: 5.7.25-log MySQL Community Server (GPL)

Copyright (c) 2000, 2019, Oracle and/or its affiliates. All rights
reserved.



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

Type 'help;' or '\h' for help. Type '\c' to clear the current input
statement.

mysql> select database();

N S +
| database() |
N SN +
| NULL |
N S +

1 row in set (0.00 sec)

mysql> use dblog;
Database changed
mysql> select database();

S +
| database() |
S +
| dblog |
S +

1 row in set (0.00 sec)

BE& HRImysqISZi5HTFAE5IZE: SHOW ENGINES;
mysql> SHOW ENGINES;

. Fommm -

A e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e
R S S +

| Engine | Support | Comment

| Transactions | XA | Savepoints |

SN S

e e e e e e e e e e e e e e e e e e e e e e

Fomm e S — - +

| InnoDB | DEFAULT | Supports transactions, row-level
locking, and foreign keys | YES | YES | YES |

| MRG MYISAM | YES | Collection of identical MyISAM tables
| NO | NO | No |

| MEMORY | YES | Hash based, stored in memory, useful

for temporary tables | NoO | No | NO |



BLACKHOLE | YES | /dev/null storage engine (anything

|

you write to it disappears) | NO | NO | NO |
| MyISAM | YES | MyISAM storage engine

| NO | NO | No |

| csv | YES | CSV storage engine

| NO | NO | No |

| ARCHIVE | YES | Archive storage engine

| NO | NO | NO |

| PERFORMANCE SCHEMA | YES | Performance Schema

| NO | NO | No |

| FEDERATED | NO | Federated MySQL storage engine
| NULL | NULL | NULL |

. Fommm -

A o e e e e e e e e e e e e e e e e e
R S S +

9 rows in set (0.00 sec)

EERRATSNMH{E: SHOW VARIABLES;
mysql> SHOW VARIABLES;

e e e e e e e e e e e e e e e e e e e e e e e e e
e e e e e e e e e e e e e e e e e e
_____________________________________________________ +

| variable name | value

|

A e e e e e e e e e e e e e e e

e e e e e e e e e e e e e
_____________________________________________________ +

| auto_increment increment | 1

|

| auto_increment offset | 1

|

| autocommit | on

|

|

automatic_sp privileges | on
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avoid temporal upgrade
back log

basedir
installsoft\MySQL\mysqgl-5.7.25-winx64\

big tables

bind_ address

binlog cache_size

binlog checksum

binlog direct non transactional updates

binlog error_action
BORT_SERVER

binlog format

binlog group commit sync_ delay

binlog group commit sync no delay count
binlog gtid simple recovery

binlog max flush queue time

binlog order commits

binlog row_image

binlog rows query log events

binlog stmt cache size

binlog transaction dependency history size

binlog transaction dependency tracking

OFF

90

OFF

32768

CRC32

OFF

ROW

ON

ON

FULL

OFF

32768

25000



COMMIT ORDER

| block encryption mode | aes-128-
ecb
|
| bulk insert buffer size | 8388608
|
| character set client | utfs
|
| character set connection | utfs
|
| character set database | utf8mb4
|
| character set filesystem | binary
|
| character set results | utfs
|
| character set server | utfs
|
| character set system | utfs
|
| character sets dir | D:
\installsoft\MySQL\mysqgl-5.7.25-winx64\share\charsets\
|
| check proxy users | OFF
|
| collation_connection |
utf8 general ci
|
| collation database |
utf8mb4 bin
|
| collation_server |
utf8 general ci
|
completion type NO_CHAIN
letion |
|
| concurrent insert | AUTO
|
| connect timeout | 10
|
|

core file | OFF



datadir
installsoft\MySQL\mysqgl-5.7.25-winx64\data\

|

|

\

|

| date format
|

| datetlme format
$

|

|

default authentication plugin
mysql native password

default password lifetime
default storage engine
default tmp storage engine
default week format
delay key write

delayed insert limit

delayed insert timeout

disabled storage_engines
disconnect on expired password
div_precision_ increment
end_markers_in_json
enforce gtid consistency

eq range index dive limit

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| delayed queue_size
|
|
|
|
|
|
|
|
|
|
|
|
|
| error count
|

3Y-3m-3d

3Y-3m-3d

InnoDB

InnoDB

ON

100

300

1000

ON

OFF

OFF

200



event scheduler | OFF
expire logs days | o
explicit defaults for timestamp | OFF

external user |

flush | OFF
flush time | 0
foreign key checks | oN
ft boolean syntax | +

><()~*:""&|

ft max word len | 84
ft min word len | 4
ft query expansion limit | 20
ft stopword file | (built-

in)
general log | OFF

|

|

|

|

|

|

|

|

i

|

|

|

| general log file | D:
\installsoft\MySQL\mysqgl-5.7.25-winx64\data\DESKTOP-30B6NA3.log
|
|
|
|
|
|
|
|
|
|
|
|

group_concat_max_ len | 1024

gtid executed compression period | 1000

gtid mode | OFF

gtid next | AUTOMATIC
gtid_owned |

gtid purged |



—_— e —— —— e —— e —— e — e U__________________________

have compress

have crypt
have_dynamic_loading
have geometry

have openssl

have profiling

have query cache
have rtree keys
have_ssl

have statement timeout
have_symlink

host cache size

hostname
ESKTOP-30B6NA3

identity

ignore builtin_ innodb
ignore db dirs

init connect

init file

init slave

innodb adaptive flushing

YES

NO

YES

YES

DISABLED

YES

YES

YES

DISABLED

YES

YES

328

OFF

ON



innodb_adaptive_flushing lwm
innodb adaptive hash index
innodb adaptive hash index parts
innodb_adaptive max_sleep_delay
innodb api bk commit interval
innodb api disable rowlock
innodb_api_enable_ binlog
innodb api enable mdl
innodb api trx level
innodb_autoextend_increment
innodb autoinc_lock mode

innodb buffer pool chunk size
innodb buffer pool dump at shutdown
innodb buffer pool dump now
innodb buffer pool dump pct

innodb_buffer pool filename
b buffer pool

innodb buffer pool instances
innodb buffer pool load abort
innodb buffer pool load at startup

innodb_buffer pool load now

_—-— M- pe—_—— — — —_—— —— —— —_—— —_ —_ —_—

innodb buffer pool size

10

ON

150000

OFF

OFF

OFF

64

134217728

ON

OFF

25

OFF

ON

OFF

134217728



innodb_change buffer max size | 25

innodb data file path |
bdatal:12M:autoextend

|

|

|

| innodb change buffering | all
|

| innodb checksum algorithm | cre32
|

| innodb checksums | oN
|

| innodb _cmp per index_ enabled | OFF
|

| innodb commit concurrency | 0

|

| innodb compression_ failure threshold pct | 5

|

| innodb compression level | 6

|

| innodb compression_pad_pct max | 50
|

| innodb concurrency tickets | 5000
|

|

1

innodb data home dir |

innodb file format max | Barracuda

|

|

|

| innodb deadlock detect | oN

|

| innodb default row format | dynamic
|

| innodb disable sort file cache | OFF

|

| innodb doublewrite | on

|

| innodb fast shutdown | 1

|

| innodb file format | Barracuda
|

| innodb file format check | on

|

|

|



- N —  — - - - - - - - -

innodb file per_ table
innodb fill factor

innodb_flush log at timeout

innodb_flush log at_ trx commit

innodb flush method
innodb_flush neighbors
innodb_flush sync

innodb flushing avg loops
innodb force load corrupted
innodb force recovery
innodb ft aux table
innodb ft cache size
innodb_ft enable diag print
innodb ft enable stopword
innodb_ft max token_ size
innodb_ft min token_size

innodb ft num word optimize

innodb_ft result cache limit
000000000

innodb_ft server_ stopword table

innodb ft sort pll degree

innodb ft total cache size

ON

100

ON

30

OFF

8000000

OFF

ON

84

2000

640000000



- - - - - - - - - - -

innodb ft user stopword table
innodb io capacity
innodb_ io capacity max

innodb large prefix

innodb lock wait timeout
innodb locks unsafe for binlog
innodb log buffer size
innodb_log checksums

innodb log compressed pages
innodb log file size
innodb_log files_in_group
innodb log group home dir
innodb log write ahead size
innodb lru scan_depth

innodb max_dirty pages pct
innodb max dirty pages pct lwm
innodb max_ purge lag

innodb max_ purge lag delay

innodb max undo log size

073741824

innodb_monitor disable

200

2000

ON

50

OFF

16777216

ON

ON

50331648

8192

1024

75.000000

0.000000



innodb monitor enable

innodb monitor reset

innodb monitor reset all
innodb_old blocks_ pct
innodb old blocks time

innodb online alter log max size
innodb_open files

innodb optimize fulltext only
innodb page cleaners

innodb page size

innodb print all deadlocks

innodb purge batch size

innodb_purge rseg_truncate_frequency

innodb purge threads

innodb random read ahead
innodb_read_ahead_threshold
innodb read io_ threads
innodb read only
innodb_replication_delay
innodb_rollback on timeout

innodb_rollback_segments

37

1000

134217728

2000

OFF

16384

OFF

300

128

OFF

56

OFF

OFF

128



innodb sort buffer size
innodb spin wait delay

innodb stats_auto recalc
innodb_stats_include_delete marked

innodb stats method
ulls equal

innodb stats on metadata
innodb stats persistent

innodb stats persistent sample pages
innodb stats sample pages

innodb stats_ transient sample pages
innodb_ status_ output

innodb status output locks

innodb strict mode

innodb support xa

innodb sync_array size
innodb_ sync spin loops

innodb table locks

innodb temp data file path
btmpl:12M:autoextend

innodb_thread concurrency

innodb thread sleep delay

1048576

ON

OFF

OFF

ON

20

ON

ON

ON

ON

30

ON

10000



innodb tmpdir
innodb undo directory
innodb undo log truncate
innodb_undo_logs
innodb undo_ tablespaces
innodb use native aio
innodb_version
innodb write io threads
insert id

interactive timeout

internal tmp disk storage engine

join buffer size

keep files on_ create

key buffer size

key cache age threshold
key cache block size

key cache division limit
keyring operations

large files support
large page_ size

large pages

OFF

128

ON

5.7.25

28800

InnoDB

262144

OFF

8388608

300

1024

100

ON

ON

OFF



last_ insert id | 0
lc_messages | en_US

lc_messages dir | D:
installsoft\MySQL\mysqgl-5.7.25-winx64\share\

lc_time names | en_US

license | GPL

lock _wait_ timeout | 31536000
log bin | oN

local infile | oN
log bin basename | D:

installsoft\MySQL\mysqgl-5.7.25-winx64\data\mysqgl bin

|

|

|

|

|

\

|

|

|

|

|

|

|

|

|

|

|

|

\

|

| log bin_index | D:
\installsoft\MySQL\mysqgl-5.7.25-winx64\data\mysgl bin.index
|
|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|

log bin trust function creators | OFF
log_bin use vl row_events | OFF

log builtin as identified by password | OFF

log_error D:
installsoft\MySQL\mysqgl-5.7.25-winx64\data\DESKTOP-30B6NA3.err

log _error_verbosity | 3

log output | FILE
log queries not using indexes | OFF
log slave updates | OFF

log slow_admin_statements | OFF



log_slow_slave_statements

log statements unsafe for binlog
log syslog

log syslog tag

log throttle queries not using indexes
log timestamps

log _warnings

long query time

low priority updates

lower case file system

lower case table names

master info repository

max_ allowed packet

max _binlog cache size
8446744073709547520

max_binlog size
073741824

max_binlog stmt_cache size

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| master verify checksum
|
|
|
|
1
|
|
1
|
|
18446744073709547520
|
| max connect errors
|
| max_connections
|
|

max_delayed_threads

| OFF

| ON

| uTrc

| 0.000000
| OFF

| oN

| FILE
| OFF

| 4194304

| 100

| 200



max_digest length

max error_ count
max_execution time
max_heap table size
max_insert delayed threads

max_join size
8446744073709551615

max length for sort data
max _points in geometry
max prepared stmt count
max_relay log size

max seeks for key
294967295

max_sort length
max_sp_ recursion depth
max _tmp tables
max_user_ connections

max_write_ lock count
294967295

metadata locks cache size
metadata locks hash instances

min_examined row limit

_—_-— ., —_——  —— P ——

1024

64

16777216

20

1024

65536

16382

1024

32

1024



multi range count
myisam data pointer size

myisam max sort file size
146435072

myisam mmap size
8446744073709551615

|

|

|

|

|

2

|

|

1

|

| myisam recover options

|

| myisam repair threads

|

| myisam sort buffer size

|

| myisam stats method

nulls unequal

|

| myisam use mmap

|

| mysql native password proxy users
|

| named pipe

|
|
*
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

named pipe full access_group
everyone¥*

net buffer length
net read_timeout
net_retry count
net write timeout
new
ngram_token_size

offline mode

256

OFF

8388608

OFF

OFF

OFF

16384

30

10

60

OFF

OFF



old | OFF

|

|

| old alter table | OFF
|

| old_passwords | 0

|

| open files limit | 7048
|

| optimizer prune level | 1

|

| optimizer search_depth | 62
|

| optimizer switch |
index_merge=on, index _merge union=on,index merge sort union=on,index_me
rge_intersection=on,engine condition pushdown=on,index condition pushd
own=on,mrr=on,mrr cost based=on,block nested loop=on,batched key acces
s=off,materialization=on,semijoin=on,loosescan=on,firstmatch=on,duplic
ateweedout=on, subquery materialization_ cost based=on,use_index extensi
ons=on,condition_ fanout filter=on,derived merge=on |

| optimizer trace |
enabled=off,one line=off

|

| optimizer trace features |

greedy search=on,range optimizer=on,dynamic range=on,repeated subselec
t=on

optimizer trace limit | 1
optimizer trace max_mem size | 16384
optimizer trace offset | -1

|
|
|
|
|
|
| parser max mem size |
18446744073709551615
|
|
|
|
|
|
|
|

performance schema | ON
performance_ schema accounts_size | -1
performance schema digests size | 10000

performance schema events stages history long size | 10000



performance schema events stages history size

performance schema events statements history long size

performance_schema_events_statements_history size

performance schema events transactions history long size

performance schema events transactions history size
performance_schema_events waits_history_long size
performance schema events waits history size
performance_schema hosts size
performance schema max cond classes
performance schema max cond instances
performance schema max digest length
performance schema max file classes
performance schema max file handles
performance schema max file instances
performance schema max_ index stat
performance schema max memory classes
performance schema max metadata_ locks
performance schema max mutex classes
performance schema max mutex instances

performance schema max prepared statements instances

performance schema_max_program_instances

10

10000

10

10000

10

10000

10

1024

80

32768



performance schema max rwlock classes | 50

installsoft\MySQL\mysqgl-5.7.25-winx64\data\DESKTOP-30B6NA3.pid

plugin dir | D:
installsoft\MySQL\mysqgl-5.7.25-winx64\1ib\plugin\

|

|

I performance_schema max_rwlock instances | -1
I performance schema max socket classes | 10
} performance schema max socket instances | -1
I performance schema max sqgl text length | 1024
I performance_schema max_stage_ classes | 150
} performance schema max statement classes | 193
I performance schema max statement stack | 10
I performance schema max table handles | -1
} performance schema max table instances | -1
I performance schema max table lock stat | -1
I performance_schema max_thread_classes | 50
} performance schema max thread instances | -1
I performance schema session connect attrs size | 512
I performance_ schema setup actors size | -1
} performance schema setup objects size | -1
I performance_schema users_ size | -1
I pid file D:
\

|

l

|

|

port | 3306



preload buffer size
profiling

profiling history size
protocol version

proxy_user

pseudo_slave_mode
pseudo_thread id

query alloc_block size

query cache limit

query cache min res unit
query cache size

query_ cache type

query cache wlock invalidate
query prealloc_size

rand seedl

rand_seed2

range alloc_block size

range optimizer max mem size
rbr exec _mode

read_buffer size

read only

32768

OFF

15

10

OFF

8192

1048576

4096

1048576

OFF

OFF

8192

4096

8388608

STRICT

131072

OFF



read_rnd_buffer size
relay log

relay log basename

relay log index

| 262144

|

|

|

|

|

| | D:
\installsoft\MySQL\mysqgl-5.7.25-winx64\data\DESKTOP-30B6NA3-relay-bin
|

|

| D:

\installsoft\MySQL\mysqgl-5.7.25-winx64\data\DESKTOP-30B6NA3-relay-

bin.index

|
| relay log info file
log.info

relay log purge
relay log recovery
relay log space limit
report host

report password
report port

report user

rpl stop slave timeout
secure_auth
secure_file priv
server id

server id bits

relay log info repository

require secure_ transport

relay-

FILE
ON

OFF

3306

OFF
31536000
ON

NULL

32



server_uuid |

|

|

5535390b-40a4-11e9-af3e-e86a64887726

|

| session_track_gtids | OFF
|

| session_track schema | oN
|

| session_track state change | OFF
|

| session_track_system variables |
time zone,autocommit,character set client,character set results,charac
ter set connection

slave_checkpoint period | 300

I session track transaction info | OFF
I sha256 password proxy users | OFF
I shared _memory | OFF
I shared memory base name | MYSQL
I show compatibility 56 | OFF
I show create table verbosity | OFF
I show _old temporals | OFF
I skip external locking | oN
I skip name resolve | OFF
I skip networking | OFF
I skip show database | OFF
I slave _allow batching | OFF
I slave checkpoint group | 512
|

|

|



slave_compressed_ protocol
slave exec mode

slave load tmpdir
Windows\TEMP

slave max allowed packet
073741824

slave_net_ timeout

slave parallel type

slave parallel workers
slave_pending_ jobs_size max

slave preserve commit order

ABLE SCAN, INDEX SCAN
slave_skip errors
slave_sqgl verify checksum
slave transaction retries
slave_ type conversions
slow_launch_time
slow _query log

slow _query log file
nstallsoft/MySQL/mysql-5.7.25-winx64/log/slow.log

|
|
|
|
|
\
|
|
1
|
|
|
|
|
|
|
|
|
|
|
| slave rows_ search algorithms
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
| sort buffer size
|

OFF

STRICT

C:

60

DATABASE

16777216

OFF

OFF

ON

10

ON

D:/

MySOL

262144



sql_auto_is null | OFF

|

|

| sql big selects | oN
|

| sql buffer result | OFF
|

| sql _log bin | oN
|

| sql log off | OFF
|

| sql_mode |

ONLY FULL GROUP_ BY,STRICT TRANS TABLES,NO ZERO IN DATE,NO ZERO DATE,ER
ROR_FOR_DIVISION BY ZERO,NO AUTO CREATE USER,NO ENGINE SUBSTITUTION

sql_notes | oN
sql_quote_show create | oN
sql safe updates | OFF

sqgl select limit |

8446744073709551615

sql slave skip counter | 0
sql_warnings | OFF
ssl ca |

ssl capath |

ssl cert |

ssl _cipher |

ssl crl |

ssl crlpath |

ssl key |

|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

stored program cache | 256



—_—E—_——r—_—_—_——

super read only
sync_binlog

sync_frm

sync_master info
sync_relay log
sync_relay log info
system time zone

table definition_cache
table open cache

table open cache instances
thread_cache_size

thread handling
hread-per-connection

thread stack
time format
time zone

timestamp
566971784.132916

tls version
LSvl,TLSvl.1

tmp table size

tmpdir
Windows \TEMP

| OFF

| on
| 10000
| 10000

| 10000

| 1400
| 2000
| 16
| 10

| one-

| 262144
| $H:%i:%s

| SYSTEM

| 16777216



transaction alloc block size | 8192

|

|

|

| transaction allow batching | OFF

|

| transaction_isolation | READ-
COMMITTED

|

| transaction prealloc_size | 4096
|

| transaction_read only | OFF

|

| transaction write set extraction | OFF

|

| tx_isolation | READ-
COMMITTED

|

| tx_read only | OFF

|

| unique checks | oN

|

| updatable views with limit | YES

|

| version | 5.7.25-
log

|

| version_ comment | MysoQL
Community Server (GPL)

|

| version compile machine | x86 64
|

| version compile os | Winé64
|

| wait timeout | 28800
|

| warning count | 0

|

e e e e e e e e e e e e e e e e e e e e o e e e e e



513 rows in set, 1 warning (0.00 sec)

BEEENZRHAITE: SHOW VARIABLES like 'TE2

mysql> SHOW VARIABLES like 'wait timeout';
S S S —— +
| variable name | Value |

1 row in set, 1 warning (0.00 sec)

mysql> SHOW VARIABLES like 'Swait timeou®t';

S S +
| variable name | value |
i S +
| innodb lock wait timeout | 50 |
| lock wait_ timeout | 31536000 |
| wait timeout | 28800 |
S S +

3 rows in set, 1 warning (0.00 sec)

mysqliEEME
1. RAROKNE, HEBRBETRE, £4. FI4/NE

2. BEWARE AR TER
3. EAMAMMETE, WIS AT
4. R

- HATIERE MR
- HTIERE: IR, MR, KRB
S Zii= WA ST



SQLEYIES 138

« DQL (Data Query Language) : #(#i#if]iE 5 select #fl%iHM

e DML (Data Manipulate Language) : %{#5#:{Fi& 5 insert . update. delete {&f]
e DDL (Data Define Languge) : %iJ& & Xi& 5 create. drop. alter j&H]

e TCL (Transaction Control Language) : ZH55#%1iE S set autocommit=0. start
transaction. savepoint. commit. rollback

RIEAIT: REREJAVATREUE £ 5 e 9ok}

$B2iE: MysQLAREIESREINT A
XRmysql R 4525303

A% mysql5.7.25, cdfy & 3EfTiE N

FEANR
L Sréimysql i HE R R R R

2. mysqlZ8E fjavaZi B} W R &R
3. EiETUBEREA — A

MySQLAYENIESRBY

FEAFATIARE



BHKA: bit. bool. tinyint. smallint. mediumint. int. bigint
FHBEKAL: float. double. decimal

FPRFERAL: char. varchar. tinyblob. blob. mediumblob. longblob.

tinytext. text. mediumtext. longtext
HHEKA: pDate. DateTime. TimeStamp. Time. Year

HAE IR FA . AL,
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unsigned

mhl1: BRSEE
mysqgl> create table demol(
cl tinyint
)i
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into demol values(-pow(2,7)),(pow(2,7)=-1);
Query OK, 2 rows affected (0.00 sec)

Records: 2 Duplicates: 0 Warnings: 0

mysgl> select * from demol;



2 rows in set (0.00 sec)

mysgl> insert into demol values(pow(2,7));

ERROR 1264 (22003): Out of range value for column 'cl'

at row 1

demol el BUhtinyint GAFS 88, W IR — N LIRS, A8 T RS .
S i Q1= pIVAL O PIEN Sl e e W e X V122 i <3 S VA Y g = 7 S -

FORFH RIS H

2 TrFSKE
mysql> create table demo?2(
cl tinyint unsigned

)i
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into demo2 values (-1);

ERROR 1264 (22003): Out of range value for column 'cl'

mysqgl> insert into demo2 values (pow(2,8)+1);

ERROR 1264 (22003): Out of range value for column 'cl'

mysgl> insert into demo2 values (0),(pow(2,8));
mysql> insert into demo2 values (0), (pow(2,8)-1);
Query OK, 2 rows affected (0.00 sec)

Records: 2 Duplicates: 0 Warnings: 0

mysqgl> select * from demo2;

S +
| el |
S +
| 0 |
| 255 |
e —_— +

2 rows in set (0.00 sec)

cLERAFSHtinyinB R, AN T B RES

at row 1

at row 1



2R (n)iBB

EFEF, BRATSHR A L E VB SERint(11), XMEEN NEREF L
BEM2AHE, AR —T, int(N)FA]

o RENFETLZA, intkik 5440777

BCEM A

o NEFWEBREE, AENHKMNE, i ICIKENEZ EREN T, HIX

EETPHE T unsigned zerofill 4 A%
BN, PR R

mysql> CREATE TABLE test3 (
“a® int,
“b> int(5),
“c¢” int(5) unsigned,
“d® int(5) zerofill,
“e” int(5) unsigned zerofill,
“f° int zerofill,
“g” int unsigned zerofill
)i
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into test3 values (1,1,1,1,1,1,1),
(11,11,11,11,11,11,11),(12345,12345,12345,12345,12345,12345,12345);

Query OK, 3 rows affected (0.00 sec)
Records: 3 Duplicates: 0 Warnings:

mysql> select * from test3;

oo —_—— oo —— o —— o —— +
| a | b | c | d | e
o —_—— o —— o —— o o
| 1 1 1 | 00001 |

| 11| 11| 11 | 00011 |

| 12345 | 12345 | 12345 | 12345 |
o —_—— o —_—— oo —_—— o —— +

3 rows in set (0.00 sec)

mysql> show create table test3;
| Table | Create Table

0000000001
0000000011
0000012345

00001
00011

0000000001 |
0000000011 |

12345 0000012345 |



| test3 | CREATE TABLE “test3™ (

<

a
b
“c
“d
“e
“f

<

g

~
IN
~
IN
~
IN

<

int(11) DEFAULT NULL,

int(5) DEFAULT NULL,

int(5) unsigned DEFAULT NULL,

int(5) unsigned zerofill DEFAULT NULL,

int(5) unsigned zerofill DEFAULT NULL,

int(10) unsigned zerofill DEFAULT NULL,
int(10) unsigned zerofill DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8
1 row in set (0.00 sec)

show create table test3;#il T Ftest3mEIEEN ., MBAVRBRMLIEIERA—EL
T, R BB R T S . TUE YA T zerofil1 H IS W AT SR NE

/e

5.

e

.
.

int(5)%i v BEAS SIS, BT FHOR P T 7T
int(n) H A WS 5, 55 BE R . R BUTCAF 5 I AR BRI R B,
bigint L4525 Ao 72041 = 18,446,744,073,709,551,615; K BER2067, HeA
bigintZE i 0T R BIE—T

mysql> CREATE TABLE test4 (

~

a~ bigint zerofill

);

Query OK, 0 rows affected (0.01 sec)

mysgl> insert into test4 values(1l);
Query OK, 1 row affected (0.00 sec)

mysql> select *from test4;

S, +
| a |
e +
| 00000000000000000001 |
e +

1 row in set (0.00 sec)

EmE SR P IETHEAN 719400, RIS 2
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© Difts
CE

Iy

a M%l%l
HADD
(1, B
NI
» M

dl

)D

1

OV X2 g =

N+ ONM =T NN+ Z N

floatB{ B 270 ] T 6 75 BAKS FE 1% S 808, i double BB 2820 F T 28 75 SUKS BE I sS850 M
floatFldouble &R & 17 /5%, Tiidecimal &5 57,

R E ST U B A ARG (M, D) RFR, MERZEMSIKE, DERAN
R T R, MAID SRR ki BEFIR BE o



floatflldoublefE NG ENE LI, BRINSHLIRSCBRIIRG R BRI DECIMALTE NS Eh% B
I, BRAREECN10, NECHO.

mElL(E )

mysql> create table test5(a float(5,2),b double(5,2),c decimal(5,2));
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into test5 wvalues (1,1,1),(2.1,2.1,2.1),
(3.123,3.123,3.123),(4.125,4.125,4.125),(5.115,5.115,5.115),
(6.126,6.126,6.126),(7.116,7.116,7.116),(8.1151,8.1151,8.1151),
(9.1251,9.1251,9.1251),(10.11501,10.11501,10.11501),
(11.12501,11.12501,11.12501);

Query OK, 7 rows affected, 5 warnings (0.01 sec)

Records: 7 Duplicates: 0 Warnings: 5

mysql> select * from test5;

o —_—— o —— oo —_—— +
| a | b | c |
oo —_—— o —_—— oo —_—— +
| 1.00 | 1.00 | 1.00 |
| 2.10 | 2.10 | 2.10 |
| 3.12 | 3.12 | 3.12 |
| 4.12 | 4.12 | 4.13 |
| 5.12 | 5.12 | 5.12 |
| 6.13 | 6.13 | 6.13 |
| 7.12 | 7.12 | 7.12 |
| 8.12 | 8.12 | 8.12 |
| 9.13 | 9.13 | 9.13 |
| 10.12 | 10.12 | 10.12 |
| 11.13 | 11.13 | 11.13 |
o —— o —_—— oo —_—— +

11 rows in set (0.00 sec)
SRR (EER) -

crdecimalZBB, INEHBE T ARMH, AIdecimalk HFRZ SN

INHB — Tafibffm AN Ff, RIRAZMEERAN, —HiE, floatfldoublesk
PR DY 48578 AT

decimalifi \ FEL B B2 2 il % o o



A2 R 78 AT 2

WAASLAT &5 LA LR, QR ZACBEL 7 ONS IR, F 2 S ik
AARORAEMTECT, ASRAT, WIEREAL, WIRBA . %256 SHm 7
AR ONRENL . AR 5 4 4

52

FATVR A (MD) KEERbREE#R R, BERCR:

mysql> create table test6(a float,b double,c decimal);
Query OK, 0 rows affected (0.02 sec)

mysqgl> insert into test6 values (1,1,1),(1.234,1.234,1.4),
(1.234,0.01,1.5);

Query OK, 3 rows affected, 2 warnings (0.00 sec)

Records: 3 Duplicates: 0 Warnings: 2

mysql> select * from testé6;

R R ——— R —— S —— +
| a | b | c |
S R —— R ——— S —— +
| 1 1 1
| 1.234 | 1.234 | 1
| 1.234 | 0.01 | 2|
R ——— R ——— S —— +
3 rows in set (0.00 sec)
AR

afIbI L IE AN . T Rl T 1
¥ mi%kfloat. doublelIRAGHEEMAREL, &SP BN
decimal NEHEEFIVREE , INMEIRURT S TSN, FHHBAN SATE !

AT FHAM:

mysql> select sum(a),sum(b),sum(c) from test5;
. . e +



1 row in set (0.00 sec)

mysqgl> select sum(a),sum(b),sum(c) from testb;

S Sy S S —— +
| sum(a) | sum(b) | sum(c) |
S S S S —— +
| 3.4679999351501465 | 2.2439999999999998 | 4 |
S S S S —— +

1 row in set (0.00 sec)

M L sumBy 25 BT DU i £loat . double X fFfEMSHE NI, decimalff LAY, H
BT G 45 S R HL 3OS MR 23l decimal.
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RIEAIT: REREEJAVATREUE % i3 U vk}

FE3m: MySQLEIEGERAN—LLHS

X Emysql R 51 55 3% SCH

% mysql5.7.25, cmdiy4H b TR

FEItmysqlid fe . @B AMRESNWAE = Librmysql i, HF e r—MH
PO ARRER R ? It AR SEXMHE, AXETZIE, XA
IE

AXEFEARND

1 S 4iMysqUSUR TAE R
2. EEFAMF

3. Bl

4. BEE

5. PR

6. AFMPRR

7. WESA AR

8. MiExMH

9. AU



10. gk

MysqltXfR T {E[RIE

mysqUZ 44 KR 5] —A~ F P H e ?

mysqUy T ZEMH K, R TG+ ZRAW— B By, B FE LR ) A AR

W AR WA P R B, AERIRATAT LLE i ipsiE EAL A — e, B

R P XAYUE R BAT LORA s —AN R, B DlmysqldeoR /P 4+ E8144

KRR E o 25— P X mysqUA 54 B . mysqlgt i il il 4 Rk I
(FEHL) R e H - AR -

MysqUL SREGIE 43 A 24 B Be -

1 BrBil: SR, R mysqlesiRYEIRI - 422 ZARBOR IR (ipslE EHLAHR) A
WA T A A PR 4%

2. BrBt2: XmysqlfiRSs a8 & EiEREAE, Uicreate table. select. delete. update.
create index%#4F, IHIrmysql<y B /R & A A FRIRAEIX L F5 4

AR PR AE KA 8]

PP B A R A EICTE B 44 Aymysql it B, mysqUEhINF, X 28 3 284 3tk A7 51 B I
IPARRG, Py DU SR R E X SRR BB P RARAE B, T E Bmysql a3 #i
{7flush privileges; A 7] DLAERL

MR ERZ )5, mysql M H A P Z E Q0 — VR, el P AR SRR 5 B AR ORAT
FERXA R, FPRENAF R Hoh st 5 B350 7 S AR, XA Y
RS AE T — B I A 2L

BEEmysqPARBARF
H P g B ffmysql.userH, K



mysql> use mysql;
Database changed
mysgl> select user,host from user;

R R +
| user | host |
R R +
| test4 | 127.0.0.% |
| testd | 192.168.11.% |
| mysqgl.session | localhost |
| mysql.sys | localhost |
| root | localhost |
| test2 | localhost |
Fommmm e tommmm e +
6 rows in set (0.00 sec)
BlIEZAF
ik
create user P A[QENAH] [identified by "#HiG'1;
LK

L ENABMER% . LA AT LMER EYLEEmysqlfi 55 #%
2. HEHSET LIS, ROk

AL A ENLA
AEEENANS, FoRXA AT UMMER FEALE Emysqlik 55 4

mysql> use mysql;
Database changed

mysqgl> select user,host from user;

| mysql.session localhost |



| mysql.sys | localhost |
| root | localhost |
S N +
3 rows in set (0.00 sec)

mysql> create user testl;
Query OK, 0 rows affected (0.00 sec)

mysql> select user,host from user;

R S +
| user | host |
R S +
| testl | % |
| mysql.session | localhost |
| mysqgl.sys | localhost |
| root | localhost |
S Fomm +

4 rows in set (0.00 sec)

mysql> exit
Bye

C:\Users\Think>mysql -utestl

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 49

Server version: 5.7.25-log MySQL Community Server (GPL)

Copyright (c) 2000, 2019, Oracle and/or its affiliates. All rights
reserved.

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

Type 'help;' or '\h' for help. Type '\c' to clear the current input
statement.

LHERE T A test LREHIBH A, WA EENL, 7 LIE HhostiERIMA M,
Fontest1A] MM H1#58 % ElmysqlH .



AP E& 2 J5 e DifFmysqlZE i select user,host from user; &F .

Fofth i

create user 'test2'@'localhost' identified by '123';
BiHH: test2f FAH1 Alocalhost®/m AN, A HEE & FEAHLR mysql
create user 'test3'@% identified by '123';

B test3W] DLMMEM L& ERE F mysqlik 55 &=

create user 'test4'@'192.168.11.%"' identified by '123';

PiHH: test4 ] DA 192.168.11 EZHH L4514 2 mysql

BeES [3#AR]

71 B RN

SET PASSWORD FOR 'f{f74%'@' F#L' = PASSWORD('ZfL');

I :2: create user f J* Z[@FHL4] [identified by "“15'];

set password = password('®ig');

B3 @il g dmysqluser LS

use mysql;

update user set authentication string = password('321') where user =
'testl' and host = '%';

flush privileges;

RN T RMBERZ G, TEPITELush privileges; A REXTH AR
5.7thuserHfJauthentication_string Z Bt RR N, M — AP E L2 B

password.



AP RN
QAP ZE, TEERPRI, FHEL.
ik

grant privileges ON database.table TO 'username'[@'host'] [with grant
option]

grantiy & i B :
*  priveleges ({FRFIFK), W LURall, FRFIARIR, Wil liEselect. updatefFil
BR. 2R ATE 543 IT

«  ON HRIEEALFREFXIURLE RN, ARFONBIE . R4 . 505 B R4 e a4
%, RTREARIERERS, . x R E A&,

o TO FRAGIUIRT HEAFI P, K52 Jrusername@host. @ A4, @5 HiH
BIBIEHL, ATLLRIP. IPBE. R4 LIR%, %Ly

e  WITH GRANT OPTION XM #EWi 7~ iz H - ol LUK B S A ARG AN 1
B BHA NTEREHRAEH P By 7 A E WITH GRANT OPTION#ELH 534 J5 ok % H
FURREfE FIGRANT A &G H P aiE s HE R 8. &1 W LMERGRANTEE
R PASIMABLRR , BURE, ELanR5Es F P isin—A select iU fR , ARG X265 F i
fn—ANinsertfU SR, R4 P Bt RISHA T selectfllinsertfBR o

N E

grant all on *.* to 'testl'@‘%’;

EEA . Zytest 1A AT LIBRVE T A A AR, 124 Fdba

grant select on seata.* to 'testl'@'%';

PEHH: test1 ] DL Xfseata /& i B FHhfTselect

grant select,update on seata.* to 'testl'@'%’';



PEHH: testl ] D) X} seata /& b il A B F i fTselect. update

grant select(user,host) on mysgl.user to 'testl'@'localhost’;

PR testl 7 HREAS iimysql.userZ ffjuserhostF B¢

BEERAFBRLENR
show grants for 'H f &'[@' £HL']

FHLA AENE . BAAME %, R

mysgl> show grants for 'testl'@'localhost’;

| GRANT USAGE ON *.* TO 'testl'@'localhost' |
| GRANT SELECT (host, user) ON “mysql>. user  TO 'testl'@'localhost' |

2 rows in set (0.00 sec)

show grants;

AF YA HARR, 0

mysql> show grants;

GRANT ALL PRIVILEGES ON *.* TO 'root'(@'localhost' WITH GRANT OPTION
GRANT ALL PRIVILEGES ON "test™.* TO 'root'@'localhost'
GRANT DELETE ON “seata .* TO 'root'@'localhost'

GRANT PROXY ON ''@'' TO 'root'@'localhost' WITH GRANT OPTION



4 rows in set (0.00 sec)

1&EH A P RYAXBR
B
revoke privileges ON database.table FROM ' 4 '[@'FHl'1;

A PUSEilid show grantsfy &AL — T H X T HIAUR . 485 f# H revoke iy &4iths H 1
XA R, 74 -

mysql> show grants for 'testl'@'localhost';

| GRANT USAGE ON *.* TO 'testl'@'localhost' |
| GRANT SELECT (host, user) ON “mysql> . user  TO 'testl'@'localhost' |

2 rows in set (0.00 sec)

mysql> revoke select(host) on mysqgl.user from testl@localhost;
Query OK, 0 rows affected (0.00 sec)

mysql> show grants for 'testl'@'localhost';

| GRANT USAGE ON *.* TO 'testl'@'localhost' |
| GRANT SELECT (user) ON “mysgl” . user  TO 'testl'@'localhost' |

2 rows in set (0.00 sec)

AT grantsay 4 %‘Etestléﬁmﬁﬁé S8 )5 VA Hirevokefiy &5 Mmy sql . user £
host FE AR, B g il id grantsay & A F T test1 AR, FITHAZE B —3



BEEAF [2M7A ]

Jiz1:
drop user 'l &'[@ AT, RH:

mysql> drop user testl@localhost;
Query OK, 0 rows affected (0.00 sec)

dropf) 75 MR 2 )5 . H P T IR SRS R

Ji 2
T M BEmysql.user RE R 7 MR, 0T

delete from user where user='FH{f'4' and host='FHl';
flush privileges;

R R R T AMERR . T2 H flush privileges; RIFTRMEE (BUFRIE S
AENTFH RS, Bl RETT R FHmERH—T) -

RANE N8R
o  HETREWEFENMER/AMUR, Bk, tinfr HRFREER, A%
selectAUBREATLL T, AL A P IK-Fupdate. insertaf 3 deletefX [

o B HYIHEFR IR P SR BN, RO PR AR e IP S A TP B

o WIRRALEHE A B BRI B RS R 2 SE AR A R IR B BBl i Le
PR P EABCE B R

o AR BCE L B R B Y
o CEMNEHENTE M, DR R B MR



1 @iy & 07 SRR P TR AT ZERHT, T YO8 A 3R

2. A EAEmysqUEFERITES. HPEE, SR Aflush privileges; Fl#Hi—
T, FREREINERL

3. mysqUiFAI R P S0 30 . AP A+ EAL
4. ASCHPFEIR LR Sl LA, LR LIS, BOAME A%, RRFrAL
5. mysql i P AIASURR 1 5 SR 2 44 g mysql i)

Mysql R 5B &
1. ZB1K: mysqIEERlAHIR

2. 2K PFmysqlEdERA (FH)
mysql 25 KA 20255, ERIERE—T!

RIEAIT: KRIREEJAVATREUE % /3 U 9ok}

$Ea4iE: DDLERIRELS
SfmysqUESLEREY . hn— FREY M {Eitsoku, RIRNBER HiE A
X EMysql R 51 4455 .

A% mysql5.7.25, cdfiy & e TN



DDL: Data Define Language{#i € X155 . LR LI E. LEfT—LE BRI,
e gEE. M. #R. BEGR. MERE. WIS .
I R EIRTEE R R SR A AR T RE, T AOE g B

FEREE
BlERE

create database [if not exists] J¥4%%;

MIBRREE

drop databases [if exists] JE4;

ZEERANS
drop database if exists [H%E4%;
create database ¥E4;

il
mysqgl> show databases like 'javacode2018';

1 row in set (0.00 sec)

mysql> drop database if exists javacode2018;
Query OK, 0 rows affected (0.00 sec)

mysgl> show databases like 'javacode2018';
Empty set (0.00 sec)

mysql> create database javacode2018;
Query OK, 1 row affected (0.00 sec)

show databases like 'javacode2018';%l|Hijavacode2018/# {5 .



REHE
BlER

create table FE4(

FEAL RB(TEE)] [(ZREM] [comment "FEUEH' ],
FEBA2 RE(TEE)] [LORFEM] [comment "FEHiH" ],
FEA3 RBFEE) ] (LAWK [comment ' FRHH" ]
) [ RS BEE ] ;

HE:

1. ER—kEP, FBEANEMHF

2. TEERZRFM AT ESE, FEAMBERE NI
3. B ANFEBREARENES

4. RALERDRIRE 5Bt o/ DU B i AR A e %

5. RBUH AR BI LT (LR 7 BT IR b A XX TY)
6. RMGEH LIRS RAREZ S BN INAILIR

AR5 B
not null: FRiLZFEAGE NS

mysql> create table testl(a int not null comment 'FEta');
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into testl values (null);

ERROR 1048 (23000): Column 'a' cannot be null
mysgl> insert into testl values (1);

Query OK, 1 row affected (0.00 sec)

mysql> select * from testl;
et
| a |
et
| 1



+———+
1 row in set (0.00 sec)

default value: % 7Bk EBIME. BRIME Hvalue

mysqgl> drop table IF EXISTS test2;
Query OK, 0 rows affected (0.01 sec)

mysql> create table test2(
-> a int not null comment 'FEa',
-> b int not null default 0 comment 'FEb'
-> )i

Query OK, 0 rows affected (0.02 sec)

mysgl> insert into test2(a) values (1l);
Query OK, 1 row affected (0.00 sec)

mysql> select *from test2;

1 row in set (0.00 sec)

EHHEARCRBCEDIIE . H SIBGRIAEO

primary key: SRiRiZ7FBORMIZEM TR, W DI —RPRIRIESR . RS KSR
MR EYE, W
FrR1: BRAESE, W

mysgl> drop table IF EXISTS test3;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql> create table test3(
-> a int not null comment 'FFta' primary key



=> )i
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into test3 (a) values (1);
Query OK, 1 row affected (0.01 sec)

mysqgl> insert into test3 (a) values (1);
ERROR 1062 (23000): Duplicate entry '1'

FR2: AN ZEES, WT:

mysgl> drop table IF EXISTS test4;
Query OK, 0 rows affected, 1 warning (0.00 sec)

for key 'PRIMARY'

mysql> create table test4(
-> a int not null comment 'FEta',
-> b int not null default 0 comment 'FEb',
-> primary key(a)
-> )3
Query OK, 0 rows affected (0.02 sec)

mysgl> insert into test4(a,b) values (1,1);
Query OK, 1 row affected (0.00 sec)

mysql> insert into test4(a,b) values (1,2);
ERROR 1062 (23000): Duplicate entry 'l' for key 'PRIMARY'

WABEEHE, SiREETERAR
HR2ZFRZTEBA TR, 2N ZRMESWEIT, 5L primary key (7B, 5 B2, 7 B
n), 7l

mysqgl> drop table IF EXISTS test7;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>

mysql> create table test7(
-> a int not null comment 'FEa',
- b int not null comment 'FEb',

->  PRIMARY KEY (a,b)



-> )i
Query OK, 0 rows affected (0.02 sec)

mysql>
mysql> insert into test7(a,b) VALUES (1,1);
Query OK, 1 row affected (0.00 sec)

mysql> insert into test7(a,b) VALUES (1,1);
ERROR 1062 (23000): Duplicate entry 'l1-1' for key 'PRIMARY'

foreign Key: A3 ) F B B A gk
1% foreign key(24 {ij %151 4) references 5| H] i) 45 K (St b7 Bt 44 75)

mysql> drop table IF EXISTS test6;
Query OK, 0 rows affected (0.01 sec)

mysgl> drop table IF EXISTS test5;
Query OK, 0 rows affected (0.01 sec)

mysql>

mysqgl> create table test5(
-> a int not null comment 'FEa' primary key
-> )3

Query OK, 0 rows affected (0.02 sec)

mysql>
mysqgl> create table testé6(
- b int not null comment 'FEb',
> ts5 a int not null,
-> foreign key(ts5_ a) references test5(a)
-> )3
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into test5 (a) values (1);
Query OK, 1 row affected (0.00 sec)

mysql> insert into test6 (b,test6.ts5 a) values (1,1);
Query OK, 1 row affected (0.00 sec)



mysqgl> insert into test6 (b,test6.ts5 a) values (2,2);
ERROR 1452 (23000): Cannot add or update a child row: a foreign key
constraint fails (~ javacode2018 . test6”, CONSTRAINT “test6_ibfk 1°

FOREIGN KEY (" ts5 a”) REFERENCES “test5~ (a”))
Ui FntestoHrts5_ast BB R I T FKtest5 i)+ Bra
HERJLA:

o WEKR P TR SLAME R R T B R
o BORESMERTEARE N T4
o WEIHI T BT RO

o BUEBARMELESMER DAL, 40 b testo i A\ ts5_a g2 IR 1, 5
Bl: 2[00 {EAEtestS K NIFAE

unique key(uq): Frifi% 7 B2 M1

SRR A TFBL HAESRESERE-LR, Sl AR
E XA 2P0 T Ko

FRL: BAETBE, W

mysql> drop table IF EXISTS test8;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>

mysql> create table test8(
-> a int not null comment 'FEa' unique key
-> )i

Query OK, 0 rows affected (0.01 sec)

mysql>
mysqgl> insert into test8(a) VALUES (1);
Query OK, 1 row affected (0.00 sec)



mysgl> insert into test8(a) VALUES (1l);
ERROR 1062 (23000): Duplicate entry 'l' for key 'a'

T2 rASIEXZIEESL, WTF:

mysql> drop table IF EXISTS test9;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>
mysql> create table test9(
-> a int not null comment 'FEa',

-> unique key(a)
-> )i
Query OK, 0 rows affected (0.01 sec)

mysql>
mysgl> insert into test9(a) VALUES (1l);
Query OK, 1 row affected (0.00 sec)

mysqgl> insert into test9(a) VALUES (1);
ERROR 1062 (23000): Duplicate entry 'l' for key 'a'

TR F TE, ZAZ ARSI, 15¥E: primary key (7 Btl, 7 B2, 7 Bn), 7R
-

mysql> drop table IF EXISTS testlO;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>

mysql> create table testlO(
-> a int not null comment 'FEa',
-> b int not null comment 'FEb',
-> unique key(a,b)
-> )3

Query OK, 0 rows affected (0.01 sec)

mysql>
mysql> insert into testlO(a,b) VALUES (1,1);
Query OK, 1 row affected (0.00 sec)



mysqgl> insert into testlO(a,b) VALUES (1,1);
ERROR 1062 (23000): Duplicate entry 'l1-1' for key 'a'

auto_increment: PRiNiZTFEAMEE IR GEECRA, W H A EE)

mysqgl> drop table IF EXISTS testll;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>

mysql> create table testll(
-> a int not null AUTO INCREMENT PRIMARY KEY comment 'FEa',
-> b int not null comment 'FEb'
-> )i

Query OK, 0 rows affected (0.01 sec)

mysql>
mysqgl> insert into testll(b) VALUES (10);
Query OK, 1 row affected (0.00 sec)

mysqgl> insert into testll(b) VALUES (20);
Query OK, 1 row affected (0.00 sec)

mysql> select * from testll;

S S
| a | b |
S S
| 1| 10 |
| 2 | 20 |
Fom et

2 rows in set (0.00 sec)
FBahAIEK, BIMENITG, Fik+l

KT ASERFERAIGE. K0 LEmysqlh BAT3CE,  HIn EAIR1ED
175, ®KHK10



HERIUEHEFEAEN AT, B ESREEZ G, SERLETERY QS5 AR RAEE
AEHME, WRFERPEEEZ )G, BIRERG T, BMIEEEAIRETT i

FADRER—T

mysql> delete from testll;
Query OK, 2 rows affected (0.00 sec)

mysql> insert into testll(b) VALUES (10);
Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testll;

o+
| a | b |
o+
| 3 [ 10 |
o ¢+

1 row in set (0.00 sec)

T ER 7 test1 1, ARJETEAN 745, aff{E3, BT T HEIERAE:
MERtest114 . EiSmysql, AL, REHFarWEE ARG T2
T

mysql> delete from testll;

Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testll;
Empty set (0.00 sec)

mysql> exit
Bye

C:\Windows\system32>net stop mysql
mysql JRS5IETEFFIL. .
mysql JR55 IR Ik

C:\Windows\system32>net start mysql
mysql fRS5IEFERED .



mysql AR%SEZRFEI.

C:\Windows\system32>mysgl -uroot -p

Enter password: ******%*

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 2

Server version: 5.7.25-log MySQL Community Server (GPL)

Copyright (c) 2000, 2019, Oracle and/or its affiliates. All rights
reserved.

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

Type 'help;' or '\h' for help. Type '\c' to clear the current input
statement.

mysql> use javacode2018;
Database changed

mysqgl> select * from testll;
Empty set (0.01 sec)

mysgl> insert into testll (b) value (100);
Query OK, 1 row affected (0.00 sec)

mysql> select * from testll;

Foe—t—— +
| a b |
Foe—t—— +
| 1 | 100 |
Foe—t—_— +

1 row in set (0.00 sec)

FR =
drop table [if exists] #4%;



ERA

alter table 4, rename [to] ¥F4;

KRBT

alter table #4 comment '#HFEfEHR";
SHlx

REHIREM
create table %4 like #E I FK4;

i

mysgl> create table testl2 like testll;
Query OK, 0 rows affected (0.01 sec)

mysql> select * from testl2;
Empty set (0.00 sec)

mysql> show create table testl2;

Fm——————— Fm—————— +

| Table | Create Table

R S +

| testl2 | CREATE TABLE “testl2” (
“a® int(11) NOT NULL AUTO INCREMENT COMMENT '“FEa',
“b> int(11) NOT NULL COMMENT 'FEb',
PRIMARY KEY ("a’)

) ENGINE=InnoDB DEFAULT CHARSET=utf8

o R +

1 row in set (0.00 sec)

B HIREM+EUE
create table ¥4 [as] select FE,... from #iEHIHFE [where 541;
-

mysqgl> create table testl3 as select * from testll;
Query OK, 1 row affected (0.02 sec)



Records: 1 Duplicates: 0 Warnings: 0

mysql> select * from testl3;

S S +

| alb |

R +

| 1| 100 |

S R +

1 row in set (0.00 sec)
KA ALK T .

RPFINEIE

pyiigdl
alter table #44 add column %4 2K [FH]Z)R;

i

mysqgl> drop table IF EXISTS testl4;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql>

mysql> create table testl4(
-> a int not null AUTO INCREMENT PRIMARY KEY comment '“Ffa'
-> )3

Query OK, 0 rows affected (0.02 sec)

mysgl> alter table testl4 add column b int not null default 0 comment
"B

Query OK, 0 rows affected (0.03 sec)

Records: 0 Duplicates: 0 Warnings: 0

mysql> alter table testl4 add column c¢ int not null default 0 comment
"B ;

Query OK, 0 rows affected (0.05 sec)

Records: 0 Duplicates: 0 Warnings: 0



mysqgl> insert into testl4(b) values (10);
Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testld;

C

o+
la|b [ c|
o+
| 1] 10 [ 0|
o+

1 row in set (0.00 sec)

el

alter table #4 modify column %45 #2KA (4 ];

g

alter table ## change column %44 #54 #kA (41 1;

277 RIX H]: modify RAEIE S %, changen] MEK 44
FATE — Ttest14m KL :

mysql> show create table testl4;

S R +
| Table | Create Table |
S R +

| testld | CREATE TABLE “testld™ (
“a® int(11) NOT NULL AUTO INCREMENT COMMENT 'FFa',
“b> int(11) NOT NULL DEFAULT '0' COMMENT 'FEib',
“¢” int(11l) NOT NULL DEFAULT '0' COMMENT 'FBEic',
PRIMARY KEY (~a”)

) ENGINE=InnoDB AUTO INCREMENT=2 DEFAULT CHARSET=utf8

o o ——_ +

1 row in set (0.00 sec)

B VR 7 Brea 7 R BEBEH—T, W

mysql> alter table testl4 change column c¢ d varchar(10) not null
default '' comment 'FEkd';
Query OK, 0 rows affected (0.01 sec)



Records: 0 Duplicates: 0 Warnings: 0

mysql> show create table testl4;

S — S —— +
| Table | Create Table |
S — S — +

| testld | CREATE TABLE “testld™ (
“a® int(11) NOT NULL AUTO INCREMENT COMMENT '“FEa',
b> int(11) NOT NULL DEFAULT '0O' COMMENT 'FEb',
*d> varchar(10) NOT NULL DEFAULT '' COMMENT 'FBd',

PRIMARY KEY (~a”)
) ENGINE=InnoDB AUTO INCREMENT=2 DEFAULT CHARSET=utf8
o ——— Fom——_—— +
1 row in set (0.00 sec)

il
alter table ¥4 drop column %144;

i

mysql> alter table testl4 drop column d;
Query OK, 0 rows affected (0.05 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysgl> show create table testl4;

S R +
| Table | Create Table |
S R +

| testld | CREATE TABLE “testld™ (
“a® int(11) NOT NULL AUTO_ INCREMENT COMMENT 'FEa',
*b> int(l1l) NOT NULL DEFAULT '0' COMMENT 'FEib',
PRIMARY KEY (~a”)

) ENGINE=InnoDB AUTO INCREMENT=2 DEFAULT CHARSET=utf$

o S +

1 row in set (0.00 sec)



Mysql R 5B
1. %13 mysqlZEREAIH

2. SB2K: HFmysqlEERA (H)
3. 3R HHRMLEHAECMER)
mysql 25 KA 2025, ERIERE—T!

RIEAIT: REREJAVATREUE £ 75 e vk}

5. DMLE ILIR(E

XmysqUESSHERI , Jl— T FA R Fitsoku, BIIRAFERFHIA

XAAEMysql /I F55 -

% mysql5.7.25, cmdfy4 b TR

DML(Data Manipulation Language)#{#5#1Fi&5 , LLINSERT. UPDATE. DELETE=F{#g
L%, ARERAN . FEHSME, RO EEIERNTE4, DMLFISQLH select#
FRCRUD (¥4 #) .

X R EIREE R SN AR TR, T e



AR
BART2MAR

FI1

insert into EH[ (FE,FE)] values ({H,1H);
piAliR
{ENF B R B —— X

ISR AR H A, (R EA 515k AR R ERA, ATEM
5

FBAERAN B —E, LB B
TBUNRAGE 92, MALHEH N\ E

LS F BT ARG, BFREER: FEIMERAS, 75 L,
1B Fnull {8

KA B DA AS , Wi RSB, 7R 5 B F—2L
FH2
insert into #4 set FE= {i,FE= {4;

T R2AE W, A T

HtE/A2M A

Yok W/

insert into FH [ (FB,FB)] values (fH,fH), ({H, 1), (&, 1H);
A2

insert into F# [ (FE, 7)1
HAkiiselectifm];

Wl :



Bk PselectiF Rl IR Z P S, FEIER: selectii ol i 45 FAIHE A\ L HE
M BER . . RAHE I

KFselecth) Bk J5 T CES A4
i

—— MBstestl

drop table if exists testl;

-— flittestl

create table testl(a int,b int);

-— Mfxtest2

drop table if exists test2;

-— flliEtest2

create table test2(cl int,c2 int,c3 int);

-- [ test2HIHNETE

insert into test2 values (100,101,102),(200,201,202),(300,301,302),
(400,401,402);

-- [ testIH il AL

insert into testl (a,b) select 1,1 union all select 2,2 union all
select 2,2;

-- [ test IHNEYE, BIRIET test 25k
insert into testl (a,b) select c2,c3 from test2 where cl1>=200;

select * from testl;

mysqgl> select * from testl;

e S +
| a | b
e S +
1] 1
| 2| 2|
| 2| 2|
| 201 | 202 |
| 301 | 302 |
| 401 | 402 |

mysql> select * from test2;



R pp—— e e —— R +
| 100 | 101 | 102 |
| 200 | 201 | 202 |
| 300 | 301 | 302 |
| 400 | 401 | 402 |
B B R — +
4 rows in set (0.00 sec)

HIEE
BREM

Bk

update #4 [[as] A4 set [HI4.17B = fH, [H4.17B = (i [whereXkff];
ALERA AR, T ERAE, TSR RARANH AR 4, &
TR AL
WRTCH A IR, R AR 4

Al

mysql> update testl t set t.a = 2;

Query OK, 4 rows affected (0.00 sec)
Rows matched: 6 Changed: 4 Warnings: 0

mysql> update testl as t set t.a = 3;
Query OK, 6 rows affected (0.00 sec)
Rows matched: 6 Changed: 6 Warnings: 0

mysqgl> update testl set a = 1,b=2;
Query OK, 6 rows affected (0.00 sec)
Rows matched: 6 Changed: 6 Warnings: 0

SREH
T AT s B 222 AR



BIA:

update ®1 [[as] A|#1],EHA2 [[as] A]42]
set [H4.17E= H, 4. 17B=
[where£:ff

il

-- Feal477

update testl,test2 set testl.a
-- FTeal47r

update testl,test2 set testl.a = 2 ,testl.b
testl.a = test2.cl;

-— 477 R

update testl tl,test2 t2 set tl.a = 2 ,tl.b
= t2.cl;

-- MNARTTREH RSN TFE

update testl as tl,test2 t2 set tl.a = 2 ,tl.b = 2, t2.cl = 10 where
tl.a = t2.cl;

2 ,testl.b

Il
N
~

test2.cl = 10;

I
N
~

test2.cl 10 where

Il
N
~

t2.cl = 10 where tl.a

{EREIY
FEBCR BT S, T 4D

illiE e
{EHdeletefflf:
delete BRI

delete [Jl|44] from 4 [[as] 4] [wherefiffl;
EE:
IR TC N 4 g, 344 44
MRH RS, delete)5HINE 5 £
MIRFA R 4, delete 5 TH B3 4 1T LIBHE A



A
-- MBrtest 1L AIEH

delete from testl;

-- MBrtest 1T AIERE

delete testl from testl;

-- AAaAHTTR, MERtest 1R AIETR
delete tl1 from testl t1;

—= A A 7 A R e A e %

delete tl1 from testl tl where t1.a>100;

EHiR AR, REWTLUOAEER T

Z R MIFR
] LR B BR 2 A F i, BRI T
delete [HI41,%5]42] from F#1 [[as] JIf11,32 [[as] Jlf2] [whereffF]1;
ViRH
WA DEMEAE, HEFEE Edelete/5H IR %4, 2L HHESHE
F o

51
delete tl1l from testl tl,test2 t2 where tl.a=t2.c2;

MHEEtest I P HIE T, S X Eid 5 1 7 BafEtest.c2 P EFERYIC %
F— NsfisiR:

-- MEFtestl
drop table if exists testl;

-—— fEtestl

create table testl(a int,b int);

-- MEgtest?2

drop table if exists test2;

-— f)|fttest2

create table test2(cl int,c2 int,c3 int);

-— Mtest2HiH AL



insert into test2 wvalues (100,101,102),(200,201,202),(300,301,302),
(400,401,402);
-- [test1r il AR

insert into testl (a,b) select 1,1 union all select 2,2 union all
select 2,2;

-- [test AL, Bk Trest2%

insert into testl (a,b) select c2,c3 from test2 where cl1>=200;

mysql> select * from testl;

Fomm——— Fom e +

| a | b |
Fomm——— Fom e +

I
o2 2]
|2 2]

| 201 | 202 |

| 301 | 302 |

| 401 | 402 |

mysqgl> select * from test2;
S TP Fom Fmm e +

| ec1 | c2 | 3 |
tmmm e S TP Fmmm e +

| 100 | 101 | 102 |

| 200 | 201 | 202 |

| 300 | 301 | 302 |

| 400 | 401 | 402 |
Fmm———— Fom Fmm———— +

4 rows in set (0.00 sec)

mysqgl> delete tl from testl tl,test2 t2 where tl.a=t2.c2;
Query OK, 3 rows affected (0.00 sec)

mysql> select * from testl;



S S S S +
3 rows in set (0.00 sec)

M b T EA) P AT DU B test 1 Fr 325 IR R B 1 -

2
delete t2,tl from testl tl,test2 t2 where tl.a=t2.c2;

FIREXT2A FEHEFT IR . e Atesta=test.c2f i
B TR

-- MERtestl

drop table if exists testl;

-- filfttestl

create table testl(a int,b int);

-— MEFEtest2

drop table if exists test2;

-- filEttest2

create table test2(cl int,c2 int,c3 int);
-- [test2fi AR

insert into test2 values (100,101,102),(200,201,202),(300,301,302),
(400,401,402);

-- [test1HH AL

insert into testl (a,b) select 1,1 union all select 2,2 union all
select 2,2;

-— [testI{ANEHE, BIERIETtest2k

insert into testl (a,b) select c2,c3 from test2 where cl1>=200;

mysqgl> select * from testl;



mysqgl> select * from test2;
S TP S TP S TP +

| ec1 | c2 | 3 |

S TP S TP tmmm e +

| 100 | 101 | 102 |

| 200 | 201 | 202 |

| 300 | 301 | 302 |

| 400 | 401 | 402 |
Fmm———— Fom——— Fmm———— +

4 rows in set (0.00 sec)

mysqgl> delete t2,tl from testl tl,test2 t2 where tl.a=t2.c2;
Query OK, 6 rows affected (0.00 sec)

mysql> select * from testl;

Fo—— o +
| a | b |
Fo—— o +
| 1 1
| 2| 2|
| 2| 2|
o o +

3 rows in set (0.00 sec)

mysql> select * from test2;

e S e +
| c1 | c2 | 3 |
o S o +
| 100 | 101 | 102 |
o S o +

1 row in set (0.00 sec)

M H R DU i test1 filtest2 S 6 S50 s g MIER 7o



FIFERATHR R Z T Nk delete from KAXMIED, EMBENTE T Hdelete)s
TR ERA B, REATULERB—T, mgFeis.

{EFHtruncatefffliff

1BE
truncate #44;

drop, truncate, deleteX3|

drop (MBRZE): MIBRAARIE X, Bz, Rt RRki, De%E
PSR AT RERY . BRIBFHE —

dropiEH1F R M S5 BRI 2R (constrain) , ik (trigger) #35|
(index) , fRHTILEHIAFMLRE/ RECH PR . (HIDRZSAAE: invalid,

IR EMIER 2 AW, 16 drop table %47 .

 truncate (JEZ R PRIEHRE) . MERNA. BB RME A IR € (PR B8 R M ER 45
¥), LdropARIHIE, HEKRSRZEREE.

PERE: truncate NAEMIBRELARTACHE . BB £ T

o delete (MERRF AR : delete 1A H TMBRRPIIIT. deleteff/hl PfT MERATE
R RMNE P MER—1T, I H R ZAT M ERER AR 5510 %78 H RSP RA7
DUEREAT BEAT Bl PR AT -

truncate 5 fRirwhereffjdelete - HHERESE, W AMBRERZH ()
truncate table fFE R F R ATT, HESHWEES]. 4R RE|ERFAZ,

X} T Hiforeign key 21 5| HEIEE, A RE(E Ftruncate table , i B ff H AN where 741
[fjdeletejf/] . HiT-truncate table jesk7E Hi&H, FrLLE ARG il & 45 o

deletefHAIRH I FE#RAFIE S (dml), XAERAESIE] rollback segement H1, H554¢
RZJaA R WRA MBI trigger, $hATHYIHBERE Bl % o



truncate. drop EHHEE € iEF (ddl), #AESEVAERS, JREPEAEE] rollback
segment H', AEEFEIVR, #AEAMLAL trigger.

WRA RS, truncate 5 XMBR 2 )5, AMFIREXWAMHL, delete)i KB F
Ot (OB WIS T, ABAERWRRL, BRERWER, WAE)

o ASREMBRFRAE L HH G, WEAH drop table 4]
o Zef: /NOER drop Al truncate, JUHBCAHNRIMIAR, 750 SEERA K

o BRI, —MKPi: drop> truncate > delete



FA=

Mysql 25 EH &
1. 581K: mysqlZERbIH

F2R: PEFmysqEEHRRE (FN)

3. B3R BHRLFEHAESMER)

4. %4°K: DDL¥ WL#HAE
mysqLRZFIMEA202 5, ERHIERTET!

N

RIEAIT: REREJAVATREUE 2 75 e 50k}



ok selectE TEUE
XmysqUE 48R, I— T A Fitsoku, FARNFER R AR

XFEMysql RH 565

H%: mysql5.7.25, cmd#rd s TS .

DQL(Data QueryLanguage): #EEifiES . @M st NEE AR B ) . 2 11
DQLAVE IR B K ik — AR A6 % . B A 1 SRk [ 8

DQL7F Z i, AR T 15 -

BERiEE
select #ifjfJ% from 4 ;
selectiB/n] A X 4y K /NE, SELECTHiselect. FROMFIfroms 5 —FE.

ARG RBAE D FME P RSB UTIRNS L, B2 inedds, KeT 4=
YA

BHES
select HEAH1, ¥ EM2, FEMES3;

in:

mysqgl> select 1,'b';



ot
1 row in set (0.00 sec)

BiAREAR
select FAR;

i

mysgl> select 1+2,3*10,10/3;

1 row in set (0.00 sec)

B RN
select K%L;
-

mysql> select mod(10,4),isnull(null),ifnull (null, 'FE—/ 2 N5 R EXA
fA'),ifnull(l, ' H—NMSHAZTREXME, BHREE—NSE");

| mod(10,4) | isnull(null) | ifnull(null,'F—PSE NS REXME")
| ifnull(l,'FH—ANSHAZRBZME, BHREE—-NSE)
|

. S
A e e e e e e e e e e

e e e
----------- +

| 2| 1| B—ASEON R EBIEXANME | 1



o e
——————————— +

1 row in set (0.00 sec)

BT

mod FH, XFA BHBEF.
isnull 8, HIBBHES R, EHZERT, FIEHO.

ifnulllf%L, 240240, MRS EREENE, URNZREE2ANASHERE, SR
] 551 S AL fE

SIIEENTE
select FEl,7E2,5E3 from #44;
i

mysqgl> drop table if exists testl;
Query OK, 0 rows affected (0.01 sec)

mysql> create table testl(a int not null comment 'F[a',b varchar(10)
not null default '' comment 'FEb');
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into testl values(1l,'a'),(2,'b"'),(3,'c');
Query OK, 3 rows affected (0.01 sec)

Records: 3 Duplicates: 0 Warnings: 0

mysql> select a,b from testl;

3 rows in set (0.00 sec)



UK

testl ¥ AW FBa. b, select a,b from testl;ffl T&ifjtestl1H AN FEEHIEL
*}%0

Ei\FRAES

select * from F4
LE
*FoniR B R P A B
n:

mysqgl> select * from testl;
Fommt—t

| a| b |

Fommb—t

| 1] a|

| 2| b |

| 3] ¢ |

S TS R

3 rows in set (0.00 sec)

bl b

TEQUEEE FENS, — o i D S A B S AR A TR B B 7 B 44, FEA I 51 44 0
SUTSCHER BN, ZFESHH P EREIRGRAM, PG O] DU 45 8 A2
A4, BRI

FE
select 7%l [as] 4 from #;

i X5 |5 Al 3l 44



mysql> select a "%1",b "%4l|2" from testl;

T fom—— +
| #1 | %2 |
o fom—— +
| 1| a |
| 2 | b |
| 3] ¢ |
o fo—— +

3 rows in set (0.00 sec)

fiE B 5] S il 5 44 -

mysqgl> select a '#J1',b '%12' from testl;;

I R, +
| #1 | F2 |
Fo—_— e ——_ +
| 1] a |
| 2 | b |
| 3] ¢ |
Fo—_ e ——_ +

3 rows in set (0.00 sec)

A G5l m 4

mysql> select a %l1,b %12 from testl;

3 rows in set (0.00 sec)

1 Fasfl & 5 44 :

mysql> select a as %l1,b as %2 from testl;
ERROR 1064 (42000): You have an error in your SQL syntax; check the
manual that corresponds to your MySQL server version for the right
syntax to use near '2 from testl' at line 1

mysql> select a as %l1,b as '%]2' from testl;



Fo e — +
| #1 | Z2 |
R e +
| 1] a |
| 2 | b |
| 3 | c |
N e +

3 rows in set (0.00 sec)

AP ARIRAE S, A, i) 44 25 515 5K «

WHERG, BROR:

mysql> select 'a' 'b';

ot
| a |
et
| ab |
S S—

1 row in set (0.00 sec)

mysgl> select 'a' b;
+———t

| b |

+———+

| a |

+———+

1 row in set (0.00 sec)

mysgl> select 'a' "b";

SR
| a |
ot
| ab |
Fo

1 row in set (0.00 sec)

mysqgl> select 'a' as "b";
et



| b |
+——t
| a |
+——t
1 row in set (0.00 sec)

INEE—TFHINMEIMREIALER LS . RAREERRA, AP
i fHas, as/g R EA 4.

=l
select . 7B, Hl4.* from £4 [as] Hl4;

i

mysql> select t.a,t.b from testl as t;

3 rows in set (0.00 sec)

mysql> select t.a as '%]1',t.b as %2 from testl as t;
Fommm—— Fomm——m +

| 11 | F2 |
Fom—_— Fe—_ +
| 1] a |
| 2 | b |
| 3 | ¢ |
Fom—_— R +

3 rows in set (0.00 sec)

mysgl> select t.* from testl as t; Y



3 rows in set (0.00 sec)

mysql> select * from testl as t;

4

e

%

rows in set (0.00 sec)

S U 4% i v B _bas S
BEWLARRI R, WA Hselect*, @PFREM A FETHATE

Mysql R 5 E F

1. %1UE: mysqUEERANR

2. 25 VeffmysqldERA (HR)

3. 3 EHRMARRE(LAIER)

4. 45455 DDL¥ AR

5. %5553 : DML#AEIL A (insert,update,delete)

mysqlZFIRBEAZ0LRS, HRIEXE—T !



RIEAIT: REREEJAVATREUE % i3 U vk}

B7Rm: selectFRFEF

FHEETsqlE RERY . 7T RUINFR i Fitsoku, WK S AsqliE Fo
XAEMysql R I 7R o

£ mysql5.7.25, cmdfy S gE 7 iE R

HURETH : JAVEER AP A T8, 805 AR A H P FERA I Be i B B3 T
BRI BT R, A R ILNE, AEI A TR £
R

IR I ATV et P 2 R X 8 R AT AR . FRATITR 2 T M sql i AR PR AR B DL

ZN kS
L HAFEIEE

2. FMEWBEAEMR (= <v > >=, <=, <>, =)
3. RHEAEWMEHAFHEM (and. or)

4. likeBBIA AT 41

5. between and#5if]

6. in. notin#Ztif



7. NULL{EAFFERIHT
8. isnull/isnotnull (NULL{E % H#&if)
9. <=> (R&%ET) BHEF

10. 28 LT A

FHENE

ik

select %4 from #45 where 7| EHA4F H
L

HEE R F-where, where)FTHIIR_F—ANEE 24K, St w54 o
18, HUA Ewhere 5 TH A4 HIEHE A SBR[

T HA A WIS EA o



=F (=)
select %14 from #4 where %)= {H;
LR
i) H 4 S A ZIFIR BL A (AR S5 RIS R o



EIARE TR A, FEM RS SHE NG FTERK.
2Nk

mysql> create table testl (a int,b varchar(10));
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into testl values (1,'abc'), (2, 'bbb');
Query OK, 2 rows affected (0.01 sec)

Records: 2 Duplicates: 0 Warnings: 0

mysqgl> select * from testl;

tomo—— tomm— e +
| a | b |
tomm—— tomm— +
| 1 | abe |
| 2 | bbb |
S S S +

2 rows in set (0.00 sec)

mysqgl> select * from testl where a=2;

A R—— A R——— +
| a | b |
N R—— A —— +
| 2 | bbb |
N R—— N ——— +

1 row in set (0.00 sec)

mysgl> select * from testl where b = 'abc';
Fomm Fom +
| a | b |
Fom Fom +
| 1 | abe |
Fomm Fomm e +

1 row in set (0.00 sec)

mysgl> select * from testl where b = "abc";



1 row in set (0.00 sec)
AFT (> =)

RETAHMGE: <fi#-

select %14 from #4; where % <> {H;
B
select %14 from #44 where %l = {H;
N E

mysgl> select * from testl where a<>1;

1 row in set (0.00 sec)

mysql> select * from testl where al=1;

1 row in set (0.00 sec)
<> XARR B,
=72 Ja R A I LAY o
W T SOMIE] , FERT SRR LR TR
FCTT sqLiE R) H R B <> il A 452 A B

KXF ()
select %14 from #4 where %> {H;



i

mysql> select * from testl where a>1;

N O N +
| a | b |
N O N +
| 2 | bbb |
N O—— NN +

1 row in set (0.00 sec)

mysgl> select * from testl where b>'a';

S S +
| a | b

S S +
| 1 | abe |
| 2 | bbb |
S S +

2 rows in set (0.00 sec)

mysqgl> select * from testl where b>'ac';

S S — S S——— +

| a | b |

S S —— S ——— +

| 2 | bbb |

S S —— S S——— +

1 row in set (0.00 sec)
AR
BEF RO/

FAFHE IRASCURG X B A ELHEAT EUEL . OB 2 R 4 0 B B oL B — AN A AF—A
TR LR

HMJLAEHAF (<o <= >=) AN T, ARER Em2EE, REATLA %] —
o



EEEWEEN
BIAVHTZH AR T AR, T2 AL A s HAT .

1
i
.
Gt

A%

T

[ s 4

-

AND (#H)
select %4 from #4; where Z{f1 and £f4:2;

FERR [l e A 1A R A 2B D % o

ZNE



mysql> create table test3(a int not null,b varchar(10) not null);
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into test3 (a,b) values (1,'a'),(2,'b"),(2,'c"),(3,'c");
Query OK, 4 rows affected (0.00 sec)

Records: 4 Duplicates: 0 Warnings: 0

mysql> select * from test3;

4 rows in set (0.00 sec)

mysql> select * from test3 t where t.a=2 and t.b='c';

1 row in set (0.00 sec)

i Ta=2 JF H b="c'Midx, &I T 4450

OR (|EH)
select %4 from #45 where %1 or £4f2;

TSR 1 A AR A 2 B E SRR S R ]

ZNE

mysql> select * from test3;
o+

| a | b |



4 rows in set (0.00 sec)

mysgl> select * from test3 t where t.a=1 or t.b='c';

3 rows in set (0.00 sec)

I Ta=180Eb="c'Wids, &M 73KIExR.

like (EHIZE9)
AR, B (RAId, Fiy, B4 . BRONTEERRE KA RN,
Eife?
IEIFFRATTRT PLAE H sqlHp i like R o 5L
select %4 from ¥4 where 7% like pattern;
pattern 1 ] LA S ECAT, A LUT @ A4 -
%: FRILAEAEE RN T
_t FRLEAEE AT
AR, BB KRR, W

mysql> create table stu (id int not null comment '%#%5',age smallint
not null comment '4E{®',name varchar(10) not null comment 'I4');
Query OK, 0 rows affected (0.01 sec)



mysql> insert into stu values (1,22,'5k="),(2,25,"'ZU"), (3,26, 7k

B (4,32, XIPERE" ), (5,55, "IKFR ")
Query OK, 5 rows affected (0.00 sec)
Records: 5 Duplicates: 0 Warnings: 0

mysql> select * from stu;

Fommmbmee o N +
| id | age | name |
Fommm oo N +
|1 22 | k= |
|2 [ 25 | =M |
|31 26 | k¥R |
|4 | 32 | xifEe |
| 5| 55 | ¥R |
Fommm oo S +

5 rows in set (0.00 sec)

mysqgl> select * from stu a where a.name like '7k%';

S S R +
| id | age | name |
S S e +
| 22 | k= |
|31 26 | k¥R
|5 [ 55 | K¥R |
S S +

3 rows in set (0.00 sec)

B ZFHNA A, A EAEE, T AER, W

oot , .
%7 g

1

mysqgl> select * from stu a where a.name like

S S S +
| id | age | name |
S S +
|31 26 | k¥R
| 51 55 | K¥R |
R S +

2 rows in set (0.00 sec)

EWLEK', B2 TRAAE:



mysgl> select * from stu a where a.name like '3k ';

S R —— +
| id | age | name |
S R +
| 1 22 | %=

S R +

1 row in set (0.00 sec)

FHP_ARREE DT, WREERE KRBT, R Tk
L 2T RIZAES

BETWEEN AND(X [8) & 1))

#A/EFF BETWEEN ... AND 25 U T /MEZ I AVECR TE . X Le(E W] DL SUE. SUAREL
HHB, BT HIX AR

selec %4 from 4 where %4 between {1 and f{H2;
IR [E16F B R 2 (B AE (B 1, A 2] DX i) A A e 5
fifi Fibetween and ] DL$& /& 15 ) 1) 18] 35
AN FEAZE AL E, REERRTEHETAANE, FANTETHLMHE.

N (K
EIAERSTE[25,32]/), WIF:

mysql> select * from stu;

Fommm e Fommm e +
| id | age | name |
N S S Fommm e +
|1 22 | k= |
|21 25 | =M |
| 3| 26 | K¥K |
|4 | 32 | xifEse |
|51 55 | k¥R |
RS S Fomm e +

5 rows in set (0.00 sec)



mysql> select * from stu t where t.age between 25 and 32;

| id | age | name |
S S +
|2 [ 25 | =M |
|31 26 | k¥R |
|4 | 32 | X |
S S S +

3 rows in set (0.00 sec)

T P sqICR —HE

select * from stu t where t.age between 25 and 32;
select * from stu t where t.age >= 25 and t.age <= 32;

RATEAMER 105 155, 205 305N, Ea&igWe? " LIHor#&ily, W
T

mysql> create table test6(id int,age smallint);
Query OK, 0 rows affected (0.01 sec)

mysql> insert into test6 values(1,14),(2,15),(3,18),(4,20),(5,28),
(6,10),(7,10),(8,30);

Query OK, 8 rows affected (0.00 sec)

Records: 8 Duplicates: 0 Warnings: 0

mysql> select * from testé6;



8 rows in set (0.00 sec)

mysql> select * from test6 t where t.age=10 or t.age=15 or t.age=20 or
t.age = 30;

S S +
| iad | age |
S S +
| 2 | 15 |
| 4] 20 |
| 6| 10|
| 7 10|
| g [ 30|
S S +

5 rows in set (0.00 sec)

HATiX4%or, ARAEHBNEE 4, RINER

IN $RAEAF o VP 3AT 14 WHERE 4 tPLE £ ME .

select %4 from #4 where FEfin ({H1,{H2,{83,1H4);
in RIS S AT DL S 2 AME, X L0 i = Bl R in T B — M S R [l
in%1| 2 A (E R D — B E AR
in%l| &t A SRR AT o

T R T INSEELAN F

mysqgl> select * from test6 t where t.age in (10,15,20,30);



| 7 10
| g | 30|
S S S S +
5 rows in set (0.00 sec)

X Forfiti TRZ .

NOT INE 1]

not inflin{I4FAH 5 , inJ& 41 R Pt VL RCI # <R 1|1, NOT INJZ AR5 R &R A DL A A 25
PR Al
select %4 from #4 where “FPnot in ({H1,{H2,{H3,1E4);

B AER ATEL0. 15, 20, 302, WF:

mysql> select * from test6 t where t.age not in (10,15,20,30);

| iad | age |
S S +
| L] 1]
| 3] 18 |
| 51 28|
S S +

3 rows in set (0.00 sec)

NULLTZTERIIN
WAVEFR — TR, RIGTEMRE, RO T:

mysql> create table test5 (a int not null,b int,c varchar(10));
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into test5 values (1,2,'a'),(3,null,'b'),(4,5,null);
Query OK, 3 rows affected (0.01 sec)
Records: 3 Duplicates: 0 Warnings: 0



mysql> select * from test5;

F——t— - +
lalb |ec |
-ttt +
| 1] 2 | a |
| 3 | NULL | b |
| 4 | 5 | NULL |
F——t F——— +

3 rows in set (0.00 sec)

AR R T A Ktest5, 3MFBL afMBENZ, by oAl RIAES, A T3AHE,
RIRBERERCR T

mysql> select * from test5 where b>0;

F——t +——— +
| a | b | c |
F——t— F——— +
| 1 2 | a
| 4 | 5 | NULL |
e ——_ S N +

2 rows in set (0.00 sec)

mysql> select * from test5 where b<=0;
Empty set (0.00 sec)

mysqgl> select * from test5 where b=NULL;
Empty set (0.00 sec)

mysqgl> select * from test5 t where t.b between 0 and 100;

lalb |ec |
o S +
|1 2 a |
| 4 | 5 | NULL |
Fem b tee_— +

2 rows in set (0.00 sec)

[
s 7

mysqgl> select * from test5 where c like
S S S S ——— +

| a | b | e |



2 rows in set (0.00 sec)

mysqgl> select * from test5 where ¢ in ('a','b',NULL);

2 rows in set (0.00 sec)

mysql> select * from test5 where c not in ('a','b',NULL);
Empty set (0.00 sec)

WHFE— T LA

WA SRR, X B T AR AR, bRY{EANULLE#RICA H B
Xfe B rlike '% & iny not#if], cH ANULLAYIEFRIRLIA A k.
between and 2y, J 2 HIC R BA A HI K

258 Bz 45 like. between and. in. not inXfNULL{E & A AL
ARNULLAnfa & 0g > 48421 T &

IS NULL/IS NOT NULL (NULL{EERZEIf)

EHA AR FMS FAT A NULLER AR, mysqUa ARt 7 Eif) 2 (H 15T -

NULL. ISNOT NULL,

ISNULL ((REMERNZRIICE)
select %14 from ¥4, where %l is null;

IR E B {EANULLAYE % o

IS



i

mysgl> create table test7 (a int,b varchar(10));
Query OK, 0 rows affected (0.01 sec)

mysgl> insert into test7 (a,b) values (1,'a'),(null,'b'),(3,null),
(null,null), (4,'c');

Query OK, 5 rows affected (0.00 sec)

Records: 5 Duplicates: 0 Warnings: 0

mysql> select * from test7;

B ——— B —— +
| a | b |
B —— B —— +
| Lla |
| NULL | b |
| 3 | NULL |
| NULL | NULL |
| 4] e |
B ——— B ——— +

5 rows in set (0.00 sec)

mysqgl> select * from test7 t where t.a is null;

R te_ +
| a | b |
Fo e +
| NULL | b |
| NULL | NULL |
o o —_—— +

2 rows in set (0.00 sec)

mysgl> select * from test7 t where t.a is null or t.b is null;

o S +
| a | b |
o o +
| NULL | b |
| 3 | NULL |
| NULL | NULL |
o o —_—— +

3 rows in set (0.00 sec)



ISNULL (GREMEARAZRIICE)
select %14 from ¥4 where %) is not null;

A48 € #YF) R{E A AINULLAY I 3%

m:

mysqgl> select * from test7 t where t.a is not null;
o S S +

| a | b |

o —_—— tom—— +

| 1] a |

| 3 | NULL |

| 4] e |

te—_—— tom—— +

3 rows in set (0.00 sec)

mysgl> select * from test7 t where t.a is not null and t.b is not

null;

§ TE— S ST +
| a | b |
§ TE— S +
| 1| a |
| 4] c |
E T S +

2 rows in set (0.00 sec)

<=> (B2FT)

<=>: BEA[DLAIWINULLAE, SOAT DA 4 (s, wT et Ak, A
AN IE

mysql> create table test8 (a int,b varchar(10));
Query OK, 0 rows affected (0.01 sec)

mysql> insert into test8 (a,b) values (1,'a'),(null, 'b'),(3,null),
(null,null), (4, 'c');

Query OK, 5 rows affected (0.01 sec)

Records: 5 Duplicates: 0 Warnings: 0



mysql> select * from test8;

F——— - +
| a | b |
F———— - +
| Lla |
| NULL | b |
| 3 | NULL |
| NULL | NULL |
| 4] e |
T —— S +

5 rows in set (0.00 sec)

mysqgl> select * from test8 t where t.a<=>null;

F———— F————— +
| a | b |
Fm———— Fe————— +
| NULL | b |
| NULL | NULL |
B B +

2 rows in set (0.00 sec)

mysqgl> select * from test8 t where t.a<=>1;

T fom—— +
| a | b |
o fo—— +
| 1] a |
o o +

1 row in set (0.00 sec)

A LA B <=>0] LURFNULLA 1 Hi K o

2 1 /R
T2 sql g R —FE AR

select * from students;
select * from students where name like

GERIF2PPIG UL -

[
S 7



Ynamey% A NULL{ER], iR [ 45 1R —FE
Y namef NULL{EI}, %52/ sql#&if) A Hiname yNULLFJE 5% o

4

e

%

like ) % n DA DG C—A B ZAMMERR B 74T, A AL ECAERS — 4%
Z{HA W FE Z{d AIIS NULLEG#1S NOT NULL, At #5038 AT X NULL{E TERY
AR, RERERNTEARNE, f7EE M
<=> (Z&%5T) Bbeal bk, #BRUMER

sqU5 T AT [ AR O B - s Pk (s itsoku &2 it o

Mysql 25 EH &

1. 58515 mysqlELRE 1A

2. 2R VEffmysqUEHERA (HA)

3. B3 : BHRMERRE(LMEER)

4. SB4JE: DDL¥ WL#RAE

5. 4555: DML#/EIL A (insert,update,delete)
6. 565 select&mHFEANE

mysqURFIKBEA2Z0S R, HAHHRIE—T!



RIEART: KORAJAVATRIUE 2 w5 B 7ok

F8iE: HEFEMDT1 (order by . limit)
FHEETsqlE RERY . T RUINFR M Fitsoku, HKR A AsqlE Fo
X SEMysql R 1| 258

F4%: mysql5.7.25, cmdiy S T E R

RAEPWNEENERFRE, 5553 TFRERRER—,

TEANE

1 A

2. PFEf#limit

3. limit{fE7ERIbT

4. Sy TUEIHR BB

HEF =18 (order by)
R RIVBEES KA R, RGN EEUEHET . HEERATT DS A
B P A B HE R Th RE SR 58
HEP i
select FEi4 from #4 order by FE1l [asc|desc], T2 [asc|desc];
T EH P 7 Bl fEorder byZ 5
asc|descE R HEFEIIFN , asc: FHFE. desc: [&FE, BRiA Masc:
XRENFEHTHTY . 2B ZMHE SR



BFERHF

mysqgl> create table test2(a int,b varchar(10));
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into test2 values (10, 'jack'),(8,'tom'), (5, 'ready'),
(100, 'javacode');

Query OK, 4 rows affected (0.00 sec)

Records: 4 Duplicates: 0 Warnings: 0

mysqgl> select * from test2;

S e +
| a | b |
S S +
| 10 | jack |
| 8 | tom |
| 5 | ready |
| 100 | javacode |
S . +

4 rows in set (0.00 sec)

mysql> select * from test2 order by a asc;

S Fomm o +
| a | b |
S . +
| 5 | ready |
| 8 | tom |
| 10 | jack |
| 100 | javacode |
S e +

4 rows in set (0.00 sec)

mysql> select * from test2 order by a desc;

S S +
| a | b |
S S +
| 100 | javacode |
| 10 | jack |
| 8 | tom |
| 5 | ready |
S S +



4 rows in set (0.00 sec)

mysql> select * from test2 order by a;

S S +
| a | b |
S S +
| 5 | ready |
| 8 | tom |
| 10 | jack |
| 100 | javacode |
S S +

4 rows in set (0.00 sec)

SFERAF

Pinspie s, Sotkp AR AFIRMIRIS . M ST, T

mysql> create table stu(id int not null comment 'Z*:%5' primary key,age
tinyint not null comment '4E}%',name varchar(16) comment 'fE45');
Query OK, 0 rows affected (0.01 sec)

mysql> insert into stu (id,age,name) values (1001,18,'f ANHJava'),
(1005,20, ' XfE4e" ), (1003,18, "5k "), (1004,20, "skEZE" ), (1010,19, ' FEEj
')

Query OK, 5 rows affected (0.00 sec)

Records: 5 Duplicates: 0 Warnings: 0

mysql> select * from stu;

S R e +
| iad | age | name |
S S — e +
| 1001 | 18 | #EAHJava |
| 1003 | 18 | BkFER

| 1004 | 20 | 3kHEZHE |

| 1005 | 20 | xfEde |

| 1010 | 19 | @A |

S S e +

5 rows in set (0.00 sec)



mysgl> select * from stu order by age desc,id asc;

Fom—— Fe—— o +
| iad | age | name |
Fom—— Fe—— o +
| 1004 | 20 | HEZE |

| 1005 | 20 | xfEse |

| 1010 [ 1o | Hmifi |

| 1001 | 18 | #EAHJava |

| 1003 | 18 | BREFEA |
R Fom—— o +
5 rows in set (0.00 sec)

‘Al HE

mysql> select * from stu;

R Fom—— Fm +
| id | age | name |
R Fmm—— Fm +
| 1001 | 18 | #AHJava

| 1003 | 18 | BkER |

| 1004 | 20 | sREZE |

| 1005 | 20 | x4 |

| 1010 | 19 | R |

R R e +

5 rows in set (0.00 sec)

mysql> select age 'f#R',id as '##5' from stu order by 4 asc,¥ 5

desc;

o . +
| ARl | 5
o S +
| 18 | 1003 |
| 18 | 1001 |
| 19 | 1010 |
| 20 | 1005 |
| 20 | 1004 |
R R +



R R
AreAsk (id: 445, birth: HIZEHM, name: P4) . W7F:

mysql> drop table if exists student;
Query OK, 0 rows affected (0.01 sec)

mysql> CREATE TABLE student (
- id int(11) NOT NULL COMMENT 'Z:%',
-> birth date NOT NULL COMMENT 'H{AHHJ',
-> name varchar(16) DEFAULT NULL COMMENT '#4%',
->  PRIMARY KEY (id)
-> )i
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into student (id,birth,name) values
(1001,'1990-10-10", "BE ANHJava'), (1005,"'1960-03-01", "Xt ),
(1003, '1960-08-16", "Bk2K "), (1004,'1968-07-01", "BkEZE"),
(1010, '1962-05=-16", "ZL8A{E" ) ;

Query OK, 5 rows affected (0.00 sec)

Records: 5 Duplicates: 0 Warnings: 0

mysql>

mysgl> SELECT * FROM student;

T Fom e o +
| iad | birth | name |
R Fom e - o +
| 1001 | 1990-10-10 | AHJava |

| 1003 | 1960-08-16 | k2K |

| 1004 | 1968-07-01 | wkEZE |

| 1005 | 1960-03-01 | x|ffidg |

| 1010 | 1962-05-16 | ZEifH |
Fom———- Fom o +

5 rows in set (0.00 sec)

TR BIRHUEEGRTHE. RETHE. SRS AR, ARG, 4. 205
BT



mysql> SELECT id %5 ,birth HAHM,year(birth) H44E{),name 4 from
student ORDER BY year(birth) asc,id asc;

o o o o +
| %5 | tﬂéﬁﬁ;ﬁ | ARG | A |

O e e +
| 1003 | 1960-08-16 | 1960 | w2k |

| 1005 | 1960-03-01 | 1960 | Xt |

| 1010 | 1962-05-16 | 1962 | BEE |

| 1004 | 1968-07-01 | 1968 | BKEZE |

| 1001 | 1990-10-10 | 1990 | ¥ AHJava |
. o o o +

5 rows in set (0.00 sec)

mysql> SELECT id %45 ,birth HAHM,yvear(birth) H4E4E{),name 4 from
student ORDER BY H{4E4E{jy asc,id asc;

Fomm R o o +
| %5 | EHEEIEH | WSS | W4 |
TRy o o +
| 1003 | 1960-08-16 | 1960 | w2k |
| 1005 | 1960-03-01 | 1960 | xffide |
| 1010 | 1962-05-16 | 1962 | PEgE |
| 1004 | 1968-07-01 | 1968 | #eEZE |
| 1001 | 1990-10-10 | 1990 | M AHJava |
Fom e —_—— R o o +
5 rows in set (0.00 sec)

Wi :

yearbR 4L : JBT HIRR%L, wT LIARIBOG R H I B 4E 4 o

FfER 2R A HY . S AEorder by 1 ER%L. A MURAER T
B AHET o

where 2 [F#{THEF
AT BRI T -



mysql> drop table if exists t order;
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysgl> create table t order(
-> id int not null auto_increment comment 'jJHiZFE ',
-> price decimal(10,2) not null default 0 comment '{JEAEH"',
-> primary key(id)
-> )comment 'JJEAFE';
Query OK, 0 rows affected (0.01 sec)

mysql> insert into t order (price) values (88.95),(100.68),(500),
(300),(20.88),(200.5);

Query OK, 6 rows affected (0.00 sec)

Records: 6 Duplicates: 0 Warnings: 0

mysgl> select * from t order;

| 1 |
| 2 |
| 3 |
| 4 |
| 5 20.88 |
| 6 |
o +
6 rows in set (0.00 sec)

oK AT HEH>=1001, EIT RSB, BR25080E, 5k 1T
T TR, N

mysql> select a.id {JH¥i%i%5,a.price JJH4%Hi from t order a where
a.price>=100 order by a.price desc;

S S +
| iTHGS | ITHRER |

R . +
| 3 500.00 |
| 4 300.00 |
| 6 | 200.50 |
| 2| 100.68 |



YRS o +
4 rows in set (0.00 sec)

limit7143
limit K FR Hill select & 3% B 1745, FH T 0 01 S5 44
ik
select %l from ¥ limit [offset,] count;
Wi :
offset: LN E ., B SUPE Rk 2 /M7, offsetn] I&AWE, BRIA A0, F#
Bk 07T JER: [0,+00),
count: Bkidoffset{T2 J5 FFIRHEHE, HlcountfTidsgk; M : [0,+00).
limitd offsetFllcount (B A FE FH £k R .

T FAIF L H B 7R R R o

SKENBEIn{TICR
select %l from ¥ limit 0,n;
CiE)

select %l from ¥ limit n;

) REGT R RT258 00 %, W

mysgl> create table t order(
-> id int not null auto_increment comment 'jJHifFE ',
-> price decimal(10,2) not null default 0 comment 'jJEELHi',
-> primary key(id)
-> )comment 'jJEAFE';
Query OK, 0 rows affected (0.01 sec)

mysql> insert into t order (price) values (88.95),(100.68),(500),
(300),(20.88),(200.5);



Query OK, 6 rows affected (0.01 sec)
Records: 6 Duplicates: 0 Warnings: 0

mysgl> select * from t order;

6 rows in set (0.00 sec)

mysql> select a.id {JHi%i%5,a.price ][44l from t order a limit 2;
S N +

| ITHHS | iTHeH |

Fom e Fom e +

| 1 88.95 |

| 2 | 100.68 |

o Fom +

2 rows in set (0.00 sec)

mysqgl> select a.id {JH¥%4'5,a.price {J¥ 4% from t order a limit 0,2;
e S +

| ITH%S | iTHeR |

N N +

| 1 88.95 |

| 2 | 100.68 |

e N +

2 rows in set (0.00 sec)

KRR AN—FRICR

BT ERPOT BB AR —RIER, TR AM: SERBemFERF, REREE—&id
X, W



mysql> select a.id {J¥i%i%5,a.price JH4%Hi from t order a order by
a.price desc;

o o +
| ITHGS | ITHREE |

e e +
| 3 500.00 |
| 4] 300.00 |
| 6 | 200.50 |
| 2| 100.68 |
| 1| 88.95 |
| 5] 20.88 |
S S +

6 rows in set (0.00 sec)

mysql> select a.id{JH¥i%4%5,a.price [ ¥4 from t order a order by
a.price desc limit 1;

Femm——— Femer——— e —— - +
| ITHHS | iTHeH |

. S N S +
| 3 500.00 |
. S N S +

1 row in set (0.00 sec)

mysql> select a.id{J¥i%i%5,a.price JHi4%Hi from t order a order by
a.price desc limit 0,1;

S e +
| T8RS | ITEREH |

e e +
| 3 500.00 |
e e +

1 row in set (0.00 sec)

FREVHER FEnZImAYIEH
BAMFEEBGEn-15005%, AREBm-n+1554d5%, T

select %l from ¥ limit n-1,m-n+1;



s FAVEGRBOT AR m 3 ES A e, BAITREBE 25, RFIRBGBAILx,
mr:

mysql> select a.id {445 ,a.price [ H4%Hi from t order a order by
a.price desc;

e e +
| ITHGS | ITHREH |

Fmm Fmm +
| 3 500.00 |
| 4| 300.00 |
| 6 | 200.50 |
| 2| 100.68 |
| 1 88.95 |
| 5] 20.88 |
S R +

6 rows in set (0.00 sec)

mysql> select a.id {JH¥i%4%5,a.price J¥4%Hi from t order a order by
a.price desc limit 2,3;

o Ry +
| iTHgS | ITHREE |

o Ry +
| 6 | 200.50 |
| 2| 100.68 |
| 1| 88.95 |
o Ry +

3 rows in set (0.00 sec)

tl,

PTEN

R, SUENEEER, 50 —RA2124L:
page: F/NHJLUL, MIFFGE, EH[1,+0)

pageSize: #UUE/RE/DHFILFE, TEH[1,+0)

Un: page=2, pageSize =10, FRKRFH2TT105%04E

TR 148 FHLmitSEFAY BT, BRI :

H



select %l from #44 limit (page - 1) * pageSize,pageSize;

oK AT GBI, HIURR25, IRUGKBURGIT 8. 10, 55200,
SEITELE, I

mysql> select a.id {JH¥i%i%5,a.price [ 44 from t order a order by
a.price desc;

o Yy +
| ITHGS | ITRER |

o~ Ry +
| 3 500.00 |
| 4| 300.00 |
| 6 | 200.50 |
| 2| 100.68 |
| 1| 88.95 |
| 5 ] 20.88 |
B e +

6 rows in set (0.00 sec)

mysql> select a.id {JH¥i%i5,a.price ] 4%l from t order a order by
a.price desc limit 0,2;

S S +
| iTHgS | ITHREE |

S o +
| 3 500.00 |
| 4 300.00 |
S —— . +

2 rows in set (0.00 sec)

mysql> select a.id{JH¥i%i%5,a.price JHi4%Hi from t order a order by
a.price desc limit 2,2;

S . +
| ITHGT | ITHREE |

e O +
| 6 | 200.50 |
| 2 100.68 |
S —— S +

2 rows in set (0.00 sec)



mysql> select a.id {J¥i%i%5,a.price JH4%Hi from t order a order by
a.price desc limit 4,2;

o S +
| iTH%S | iTHew |

N N S +
| 1| 88.95 |
| 5 | 20.88 |
o N +

2 rows in set (0.00 sec)

18 52 BRI
limitF AR EE(ERARIAD

mysqgl> select * from t order where limit 1,4+1;

ERROR 1064 (42000): You have an error in your SQL syntax; check the
manual that corresponds to your MySQL server version for the right

syntax to use near 'limit 1,4+1' at line 1

mysql> select * from t order where limit 1+0;

ERROR 1064 (42000): You have an error in your SQL syntax; check the
manual that corresponds to your MySQL server version for the right

syntax to use near 'limit 1+0' at line 1

mysql>

253 limitj5 i X AR B # 80T

limit FEIRV2 2 F A EEA D1 2N

mysql> select * from t order where limit -1;

ERROR 1064 (42000): You have an error in your SQL syntax; check the
manual that corresponds to your MySQL server version for the right

syntax to use near 'limit -1' at line 1

mysql> select * from t order where limit 0,-1;

ERROR 1064 (42000): You have an error in your SQL syntax; check the
manual that corresponds to your MySQL server version for the right

syntax to use near 'limit 0,-1' at line 1

mysqgl> select * from t order where limit -1,-1;

ERROR 1064 (42000): You have an error in your SQL syntax; check the



manual that corresponds to your MySQL server version for the right
syntax to use near 'limit -1,-1' at line 1

HEF 93 TT{Z1ERYIN

HEAT AL

mysqgl> insert into testl (b) values (1),(2),(3),(4),(2),(2),(2),(2);
Query OK, 8 rows affected (0.01 sec)

Records: 8 Duplicates: 0 Warnings: 0

mysql> select * from testl;

O o Ul W N
N NN DND DB WD -

toe bt
8 rows in set (0.00 sec)

mysql> select * from testl order by b asc;

=S W oo 9oy N
B w DN DN DN



ot
8 rows in set (0.00 sec)

THFEAHZEbTHY, BR25800, KRR
THEsqQURIONELIT 200 30 540 SBSTHEHRE, -

mysgl> select * from testl order by b asc limit 0,2;

2 rows in set (0.00 sec)

mysgl> select * from testl order by b asc limit 2,2;

2 rows in set (0.00 sec)

mysqgl> select * from testl order by b asc limit 4,2;

2 rows in set (0.00 sec)

mysgl> select * from testl order by b asc limit 6,2;



2 rows in set (0.00 sec)

mysqgl> select * from testl order by b asc limit 7,2;

1 row in set (0.00 sec)
WA 24N )

ML F/— T2 sqlfIsE3 4 sql, 7 HIRB2 M3 WK EdE, 4R BT HR K%
¥, RAREET .

M2 AR AGBRKILE, EAXHBUBSTHEE, XHE T .

AR — T EHE A EERbFBRAFAEMFERNE, HHF R A E
i, BAMEAHEE RN, mysqIfHE 1, AABEEAHT T o

LR T B2 A, ZIRE T, IS AR HE e e S v —ARR L
HET

B HER A E AR, FFEEREE NN, i X R HE LA = X
P, Eean BmeT LN alg s, WE

mysql> select * from testl order by b asc,a desc;



8 rows in set

mysql> select

2 rows in set

mysql> select

2 rows in set

mysql> select

2 rows in set

mysql> select

2 rows in set

mysql> select

(0.00 sec)

* from testl order by b asc,a desc limit 0,2;

(0.00 sec)

* from testl order by b asc,a desc limit 2,2;

(0.00 sec)

* from testl order by b asc,a desc limit 4,2;

(0.00 sec)

* from testl order by b asc,a desc limit 6,2;

(0.00 sec)

* from testl order by b asc,a desc limit 8,2;

Empty set (0.00 sec)



A LHER, SEHRIER T, BSMIA R T .

e

5
e orderby .. [asc|desc] HH F X &L R HEF . asc: FH)JF, desc: F&JF, asc|desch] I
W&, BRI\ Masc

o limitH IR EIZERIR BIRITE . F2105%0 (offset, count) , offset: Frrpkit
%2 /047, count: FixBkidoffsetf7Z J5 Bl countfs

e limitdroffsetn] DI450g, ERIAE MO
e limitdroffset I count#l s K T45F0
e limitdoffsetFllcountf{E A FEF FiAR,

o OUHEFER, HEFEAEA X, TSRO T A RES S EU EPRELE . WTLUER
T BN —A> SR

Mysql RFIB &
1. 415 mysqlZEabaniR

2. 25 VffmysqldERA (HA)

3. B3N HHERLERRRCLMER)

4. 55455 : DDLF WLEME

5. %5553 : DML#AEIL A (insert,update,delete)

6. 4564 : selectZJREnliGE

7. TR DifkselectiEEW, BRI
mysqlRFIREA20L 5, SRMERIE—T! RETHARFKPHRPUR!



RIEAIT: REREEJAVATREUE % i3 U vk}

Foks: 9HEIF (group by, having)
FIEAR T sqli RERT ., T RUINMBR M Fitsoku, R AsqlE Fo
X AEMysql R Y595

4% : mysqgl5.7.25, cmdfird P TiE A

ZN kS
L AR

2. AW

3. HEESH

4. ZFBHA

5. SreHuiiH A

6. Sr4dl)E IR

7.  wherefilhavingff] X 5

8. HAEHIT

9. where & group by & having & order by & limit —# M
10. mysql4r4H s

11, inZ 5 2 iy i) i F



DHEE
FE

SELECT column, group function,... FROM table
[WHERE condition]

GROUP BY group_ by expression

[HAVING group condition];

R
group_function: &K%,
groupbyexpression: S EIXRX, ZANZEAESREIT.
group_condition: 4342 J5 X AT B8
srear, select/s i HAEA PPN R ALK 5 -
1. H ¥ AEgroup by g 7]
2. BEMEHIRE RS
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HEEEE

drop table if exists t order;

-- BIETERR

create table t_order(
id int not null AUTO INCREMENT COMMENT 'jJ#iid',
user id bigint not null comment ' FH Aid',
user name varchar(16) not null default '' comment 'FHf'4',
price decimal(10,2) not null default 0 comment 'jJRAEHi',
the year SMALLINT not null comment 'JJHEIE4ES",
PRIMARY KEY (id)

) comment 'JJEE';

-- WAL

insert into t order(user id,user name,price,the year) values
(1001, ' NHJgava',11.11,'2017"),
(1001, ' A Java',22.22,'2018"),
(1001, '# A Java',88.88,'2018"),
(1002, ' X|flE4g" ,33.33,'2018"),
(1002, 'X|flEdg ,12.22,'2018"),
(1002, 'Xffi4g" ,16.66,'2018"),
(1002, 'X|fEde" ,44.44,"'2019"),
(1003, "9¥%K"',55.55,'2018"),
(1003, '8k22K",66.66,'2019");

mysqgl> select * from t order;

Fomm o S R — S +
| id | user_id | user_ name | price | the_year |
R oo S — S +
| 1 | 1001 | ¥ AHJava | 11.11 | 2017 |
| 2 | 1001 | B AHJava | 22.22 | 2018 |
EN 1001 | B AHJava | 88.88 | 2018 |
| 4 | 1002 | xflts | 33.33 | 2018 |
| 5 | 1002 | XjfEse | 12.22 | 2018 |
| 6 | 1002 | xflte | 16.66 | 2018 |
| 7 ] 1002 | XjfEse | 44.44 | 2019 |



| 8 | 1003 | skEAK | 55.55 | 2018 |
| 9 | 1003 | sk=¥Ak | 66.66 | 2019 |

ok BRI T HARE, Wi Hoid THREERE, W

mysql> SELECT
user_id Ff"id, COUNT(id) TFHHE

FROM
t order

GROUP BY user id;
Fom e +
| i | TR
Fomm e Fom e +
| 1001 | 3
| 1002 | 4|
| 1003 | 2
e it Fom e +

Z
ok BRI P EAE T LR, MW Be iy A4 THREE, W

mysqgl> SELECT
user id HFf'id, the year 4Efjy, COUNT(id) FHIEE

FROM
t order
GROUP BY user id , the year;
R Fmm Fom +
| Arid | B | FHHEE |
Fom Fom Fom - +
| 1001 | 2017 | 1|

| 1001 | 2018 | 2|



| 1002 | 2018 | 3
| 1002 | 2019 | 1|
| 1003 | 2018 | 1
| 1003 | 2019 | 1|
o S e +

6 rows in set (0.00 sec)

9 AR THEIE LI
Sr AR AT, where S f#5
ok TWEEM20I8FEHMAL S N YR, MWl Hid. FHRYEE, W

mysqgl> SELECT
user id HF{j'id, COUNT(id) TFHI&E
FROM
t order t
WHERE
t.the year = 2018
GROUP BY user id;

o Sy +
| Hrid | FRAE

o Sy +
| 1001 | 2
| 1002 | 3
| 1003 | 1
o Ry +

3 rows in set (0.00 sec)

o AT IEEIE

Gy 4 JE MR EE . Flhaving 4=
TR EIH20184E{T AR R TIMA ., ol Fid, FTHEE, W
g ¥



mysqgl> SELECT
user id H{f'id, COUNT(id) TFHEE
FROM
t_order t
WHERE
t.the year = 2018
GROUP BY user id
HAVING count(id)>=2;

S R o +
| Hpid | FHEER |

S o +
| 1001 | 2|
| 1002 | 3
S o +
2 rows in set (0.00 sec)
HR2:

mysql> SELECT
user id Ff'id, count(id) FHHE
FROM
t order t
WHERE
t.the year = 2018
GROUP BY user_ id

HAVING FHEE>=2;

o Sy +
| Mrid | FRAE |

o Sy +
| 1001 | 2
| 1002 | 3
o o +

2 rows in set (0.00 sec)

whereflhavingfJ X 5l

where7E4r 4 (RE) FIXTICRIATIHE, MhavingR7E/r 45 G 45 51 BIfk, &
Ja iR [ AN sql A i) 45 51



A LA Bhaving B I E R, R & having & IR Sk 15 A & having 14 I i sql & )

R WRIGERAGREL LA AT having R AFIE B AF S B0 . BB EX e, |
lH: having 52 AT DURZE & R, I HIX AR AR R -5 select 5 T 14 2R 42 e A
7l o

DHRHIF
%’?2? R P KB, WRERERSBEF, Wl APid, SoRes. m

=

mysqgl> SELECT
user id Hf'id, max(price) K&
FROM
t order t
GROUP BY user_id
ORDER BY I K&%idesc;

R o +
| Wpid | mREE |

o O +
| 1001 | 88.88 |
| 1003 | 66.66 |
| 1002 | 44.44 |
o e +

3 rows in set (0.00 sec)

where & group by & having & order by & limit —#c{iME

where. group by. having. order by. limitiX &5 — i I, 565 R4 BH A BE
Hl, EEWR

select %l from

#4

where [#if5MF]
group by [Z4HFEER]
having [ 385



order by [HEF4MF]
limit [offset,] count;

HRE:
E NP i AN SER
) :

Fook: FH20184, FHECRA T4 T200, HR T EsRITHT , SR

Fids, Bos: APid, FHEE., T

mysqgl> SELECT
user id Hf'id, COUNT(id) TFHEE
FROM
t_order t
WHERE
t.the year = 2018
GROUP BY user_ id
HAVING count(id)>=2
ORDER BY T H¥.4{(& DESC

LIMIT 1;

Fom e - e +
| Mpid | THRER |
F——_————— +—— +
| 1002 | 3
Fom e o o +

1 row in set (0.00 sec)

mysql73 ¢H PRI

ST SLENE, 434 Frselect)5 T 5 B A 2F)
1.  Hi¥fEgroup by )5 i i1

2. IG5

oracle. sqlserver. db2 -t J& % X FIRTE R

L

Rl



SCPAEFARS. 7RAS . BRIA R H2 RO PP AR Y o
mysql FHR—LLfA, B BN ESK, select)s I ] LARALA &L HI51 o

Nt

TR KRB P FRARRREB L FARES, Wit HPid, BRE88H, 4, 5
T :

mysql> select
user id HIJf'id, max(price) HK&%i, the year £y

FROM t order t

GROUP BY t.user id;
ERROR 1055 (42000): Expression #3 of SELECT list is not in GROUP BY
clause and contains nonaggregated column 'javacode2018.t.the year'
which is not functionally dependent on columns in GROUP BY clause;
this is incompatible with sqgl mode=only full group by

EIEHsqlRES T, JRIF B Athe year AMFA EIETERI2 5 HN (select) 1 A4 LAZ0 H B
fEgroup by F B E i FH A M%) . Misql_modefR il T XFrHLN, FATE— Fsql_mode
A T

mysgl> select Q@@sgl mode;

ONLY FULL_GROUP_BY,STRICT TRANS TABLES,NO ZERO IN DATE,NO ZERO_DATE,ER
ROR_FOR_DIVISION BY ZERO,NO AUTO CREATE USER,NO ENGINE_ SUBSTITUTION |

1 row in set (0.00 sec)



sqlmode £ 7 "ONLYFULLGROUPBY", X/~ Rselect)q [ A AL AT & _E T 15 Y 2 5
M.

A LUKoNLY _FULL_GROUP_BYZis, select/s gkl INMERD T, BADRE — TR
BBmysqlH fimy . ini S

sql_mode=STRICT TRANS TABLES,NO ZERO IN DATE,NO ZERO DATE,ERROR FOR DI
VISION BY ZERO,NO AUTO CREATE USER,NO ENGINE SUBSTITUTION

Homysql, FHKIEfT, SCERIT:

mysql> select
user id HIJf'id, max(price) HK&%i, the year £y
FROM t order t
GROUP BY t.user id;

Fom—_—— — o F S —— +
| WpPid | &REE | F6 |

F——_————— +—— F——_—— +
| 1001 | 88.88 | 2017 |
| 1002 | 44.44 | 2018 |
| 1003 | 66.66 | 2018 |
Fom e o e F +

3 rows in set (0.03 sec)

F—F LHEBEE, 588,88 4FE&220174F, RATHRKRE — T IRMHEIE:

mysgl> select * from t order;

I R o S o +
| id | user_id | user_ name | price | the _year |
I R S o o +
| 1] 1001 | #AHJava | 11.11 | 2017 |
| 2 | 1001 | #AHJava | 22.22 | 2018 |
| 3 | 1001 | B AHJava | 88.88 | 2018 |
| 4 | 1002 | XyfEde | 33.33 | 2018 |
| 5 | 1002 | XfEde | 12.22 | 2018 |
| 6 | 1002 | x|fE4g | 16.66 | 2018 |
| 7 ] 1002 | XjfEsge | 44.44 | 2019 |
| 8 | 1003 | k¥R | 55.55 | 2018 |
| 9 | 1003 | skZ#AK | 66.66 | 2019 |



R S o oo N +
9 rows in set (0.00 sec)

YFEb—F, userid=1001. price=88.8872%5535%54%, Hltheyears&=20184F, {H & LA
HEERIE20174, g5 RMIBATPEAMA—ZL, A mysql6 X PRI RBLTER G, ELF
T, mysqlBUESE—4.

IEFNEE, ROAEWH, WT:

mysql> SELECT
user_id Hj'id,
price HKEH,
the year 4E{j

FROM
t order tl
WHERE
(tl.user id , tl.price)
IN
(SELECT
t.user id, MAX(t.price)
FROM
t order t
GROUP BY t.user_ id);
S —— e N +
| FiPid | BAEH | 6 |
R TP e Fomm +
| 1001 | 88.88 | 2018 |
| 1002 | 44.44 | 2019 |
| 1003 | 66.66 | 2019 |
Fmmm e ey TP, +

3 rows in set (0.00 sec)

mysqgl> SELECT
user_id Hj'id,
price FAKEH,
the year 4y
FROM
t order tl, (SELECT
t.user id uid, MAX(t.price) pc



FROM
t order t
GROUP BY t.user id) t2
WHERE
tl.user id = t2.uid
AND tl.price = t2.pc;

R o R +
| Apid | &Kk&E | F |

o o T +
| 1001 | 88.88 | 2018 |
| 1002 | 44.44 | 2019 |
| 1003 | 66.66 | 2019 |
S o . +

3 rows in set (0.00 sec)
SBIRNEYE, AL, inth T 27 B

L S HHERBME, RGRBARERPITERE, select)g 35 550 7E
group by el E A E R A A

Q:I:

I[LN Y~ |

1. ESSUAERNERE, SIFZRRERITERE , select/qH B 5445 fEgroup
by k5 WA AE R A RS

2. selectifik)lifF7: select. from. where. group by. having. order by. limit, JiFA
RESREE 177, 5 HREE

3. InZIEMMMER, FEnHRIR

Mysql 25 EH &
1. 215 mysqlBERAIR

2. B2 WHEmysqlBdERA (FHE)
3. 30 SHRLEHREWHER)



4 4455 DDL¥ WLHRAE

5. %5555: DML#AEIL A (insert,update,delete)
6. HH65: selectEH LIl

7. SHTR: DifkselectihE W, BRI

8. 4E8ES: WARHEF A4 T (order by & limit)

mysqlRFRBEA20L 5, ERMIERE T, WWRFMEMEitsokusis & 5 A2
mysqlf REAR!

javamH R RIIEE
L SR AE Y LA

2. W2RIRPH

3. WBRARIMTHPIANEL e
4. SBARIMMAE R R — Lol &

5. AESKARNBEMFIEREAILAE

6. O LARHIBEAPRAE

7. 487F:volatile avapy AR
8. E8R:4kfRdl

9. HIK: MPLIEMFIgkiE

10. 510K 42 22 2 fisynchronized 47
11, SRRt iy LA 5 X

12. 412 RKJUC:ReentrantLock A\ 4

13. 813K JUCH A ConditionXj 5



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29,

30.

31.

32.

33.

34.

14K JUCH HLockSupport TH, #%#HAE

$F15K:
F16K:
IV
F18K:
F19K:
F20K:
21K
22K
23K
24K :
25K
265 :
27K
28K
F29K:
30K
ERIGE
$32K:

H3350:

JUCH f)Semaphore ({55 &

JUCH 2515 2 22 52 i T H 2k CountDownLatch, A hE

JUCH Rt Cy clicBarrier i 6 47 5
JAVAZ: R, X —R s T

JUCH fijExecutorfE4L 1A 1

JUCH ffjExecutorfE 4L 2

javarl i CAS, {R T 218 BV

JUCJE /= T HUnsafe, =T 405 T 1
JucH sy, —RM% T

ThreadLocal. InheritableThreadLocal ({4 51#)
FEARJUCH I FHZEBA 1
FofEHIUCHE RS, WER!

SR, R OERESRETH LA AR 4 1) B
S, TUIRSS H BRI, — IR R
7R R r e DL B PR e 5 2

JUCH T H2kCompletableFuture, %515 fE
IRMREFEATE R, X ORI T IR AR IE ?

7o I R B 1 SEBL s A Rk ?

AP/ VNS B VIR | /N B

345 googledR ki — bl I K THRE



RIEAIT: REREJAVATREUE 25 U 5ok}

F10k: mysqlE HRECCE
FTHERFsqlE RERY . AT UMM Fitsoku, R ASqlE T
XAEMysql R 5551075

W mysql5.7.25, cmdag 41T RN
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N Ave N e e I A=A

o O
RS W &

abs: KB 3T {E

PR ABS(x) R 5] x LS. IR A0 (R HA B, S0 48 0B R HAH 52
e, 0 HYAERHER: O,

mysql> select abs(5),abs(-2.4),abs(-24),abs(0);

Fommmee o Fommmmmm Fommmmmme o Fommmme o +
| abs(5) | abs(-2.4) | abs(-24) | abs(0) |
Fomm e Fommmmmmm Fommmmmme Fommmee +
| 5 2.4 | 24 | 0 |
Fommmme o Fommmmmmm Fommmmmme Fommme o +

1 row in set (0.00 sec)



sqrt: K _IRAER (F5H)
PRIZL SQRT(x) iR I HE % x A IR iR . T A iR, iR Bl 45 5k NULL.

mysql> select sqrt(25),sqrt(120),sqgrt(-9);

B e B +
| sqrt(25) | sqrt(120) | sart(-9) |
B e B +
| 5 | 10.954451150103322 | NULL |
B e B +
1 row in set (0.00 sec)

mod:3KREX

PRI MOD(x,y) &[] x #% y B B A%, MODQ) Xt A /N 7 A A (B o e AR
A EREBREEH R R

mysql> select mod(63,8),mod(120,10),mod(15.5,3);

Fom e Fmm e Fom e +

| mod(63,8) | mod(120,10) | mod(15.5,3) |

1 row in set (0.00 sec)
ceilfllceiling:[@_E BXEE

PRI% CEIL(x) F1 CEILING(x) By SUMIE], R BIA/INT x B/ NS (E, R el {45
1t f3—A> BIGINT,

mysqgl> select ceil(-2.5),ceiling(2.5);

S o +
| ceil(-2.5) | ceiling(2.5) |
o o +
| -2 | 3|
o o +
1 row in set (0.00 sec)
floor:[o) TFEXEE

floor(x) ERZR BI/NT x B 5 REEEMEL



mysqgl> select floor(5),floor(5.66),floor(-4),floor(-4.66);

Fom - N S S S +
| floor(5) | floor(5.66) | floor(-4) | floor(-4.66) |
Fom e Fom e Fom e Fom e +
| 5 | 5 | -4 | -5 |
Fom e Fom e Fom e Fom e +
1 row in set (0.00 sec)

rand: £ X — T FEHLEX

AR —AO~ 12 MIRFEDES , e NS HOR, DR AR 5

mysqgl> select rand(), rand(), rand();

s —— - - +

| rand() | rand() | rand()
s —— - s +

| 0.5224735778965741 | 0.3678060549942833 | 0.2716095720153391 |
e —— - s +

1 row in set (0.00 sec)

mysql> select rand(l),rand(2),rand(1l);

o . e +
| rand(1) | rand(2) | rand(1)
S - e +
| 0.40540353712197724 | 0.6555866465490187 | 0.40540353712197724 |
S - s +
1 row in set (0.00 sec)

rand(1l)

+— +— +

round:PUE A N\ K ER

B Bl 3R T 24 x BB 4L ROUND(xy) PR S Bx b 1700 & B A3 A1

Il {EL O B /N A T4 S Ry L o

_____________________ +

0.40540353712197724 |
_____________________ +

N

$153



mysqgl> select round(-6.6),round(-8.44),round(3.44);

Fmm e Fmme Fmm e +
| round(-6.6) | round(-8.44) | round(3.44) |
Fmmm e Fmm Fmm - +
| =7 | -8 | 3
Fmm e B e +

1 row in set (0.00 sec)

mysql> select
round(-6.66,1),round(3.33,3),round(88.66,-1),round(88.46,-2);

e S S S +
| round(-6.66,1) | round(3.33,3) | round(88.66,-1) | round(88.46,-2) |
S S S S +
| -6.7 | 3.330 | 90 | 100 |
S S S S +

1 row in set (0.00 sec)
sign:IREIS TS

R ZHFFS, x BEDNIA. ZRIERR B4R KU -1 0 Fil 1.
mysql> select sign(-6),sign(0),sign(34);

Fom e ——_— e +
| sign(-6) | sign(0) | sign(34) |
Fom o e ——_— e +
| -1 | 0| 1
Fom o e ——_ e +

1 row in set (0.00 sec)
pow F power:/R 75 KX

POW(x,y) ERi%F1 POWER(xy) BRELH T3 x ) y ¥KT7 .
mysql> select pow(5,-2),pow(10,3),pow(100,0),power(4,3),power(6,-3);

| pow(5,-2) | pow(10,3) | pow(100,0) | power(4,3) | power(6,-3)

| 0.04 | 1000 | 1 64 |
0.004629629629629629 |



1 row in set (0.00 sec)
sin: 1IE5% BRI £Y
SIN(x) &[] x FIEFX . FHorp x YREE(E.

mysql> select sin(1l),sin(0.5*pi()),pi();

o e S +
| sin(1) | sin(0.5*pi()) | pi() |
Fe——————— Fme——————— Fem———————— +
| 0.8414709848078965 | 1 | 3.141593 |
Fe——————— Fe—————— Fm————————— +

1 row in set (0.00 sec)
e PIQ) KR M [E 5 % (3.141593)
ML =ARBAEFA R T, AT AHCSEEI T
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length: IR O FF R EHIZKE

S h SRR I T K, (4 uft8 (UNICODE fy—Fis K574, SRR
TR RFRER, — TR 3 AT, — MR TR T



mysql> select length('javacode2018'),length(' AHJava'),length( '

e S N
+

| length('javacode2018') | length( ' AH Java') | length('BEAN")
S S Sy
+

| 12 | 13 |

|

e O N
+

1 row in set (0.00 sec)
concat: S HFFE
CONCAT(sl, s2, ..) REGRIFZRERSE LR FAF R, A — N2

HAH M —~Z400 NULL, R EME S NULL. 25 A 24034 4k = 3k 54F
B, SR MIE R PR . 5 HRRPEAE— 7R, Mg —
AR A A

mysql> select concat('BEAH ', 'java'),concat('BEAH"',null, 'java');

S S +
| concat('BAH"', java') | concat('BAH',null,  'java') |
S ey +
| B AHjava | NULL |
g o +

1 row in set (0.00 sec)

insert: I FIFH
INSERT(s1, x, len, s2)iR[FISfFH s1, FEFHRREGT x A&, FHHH len )
KA 52,

XBEM IR, S FARFHIx=1, & B PR A B, R [k JF46 74%F
Hio

fEan len BYREER T HAD FAF AR U BE, T GLE x TFA678 e
AL —AZ405 NULL, W3R8l {5 % NULL.



mysql> select
-> insert (' AW Java', 2, 4, '**') AS coll,
-> insert (' ANHJava', -1, 4,'**') AS col2,
-> insert (' ANHJava', 3, 20,'**') AS col3;

Fomm e R S +
| coll | col2 | col3 |
S S S +
| Bgxxva | EAH Java | BN

S R S — +

1 row in set (0.00 sec)
lower: 3§ FBIERRN/NE
LOWER(str) "] LUK A AT Ef str i) 2 BEAAF 2R FE 40 NG o

mysql> select lower('Bg A JAVA');

S +
| lower (' ANHJAVA') |
e +
| AW java |
- +

1 row in set (0.00 sec)
upper:i§F RN AT

UPPER(str) o] LL¥ ZAF R str i) A B 245 23 i R 5 .
mysql> select upper (' AHjava');

- +
| upper (' A java') |
e +
| ¥ AHJAVA |
Sy +
1 row in set (0.00 sec)
left: MZE & BY =7 155 2B

LEFT(s, n) BREGR EIFAFR s |2 n NFFF, s=1RR N7

mysql> select left (' AHJIAVA',2),left('IAHIAVA',10),left('EAH
JAVA',-1);
S -



| left (' AHJIAVA',?2) | left('BAHJIAVA',10) | left (' AH
JAVA',-1) |

o -
S +

| A | #% AHJAvA

ey S
S +

1 row in set (0.00 sec)
right: M MIEENFRFH

RIGHT(s, n) eRZCGR FIF4F 5 s a0 n AN 45

mysql> select right (' AHFJIAVA',1),right (' AHFJIAVA',10),right('BAH
JAVA',-1);

Ly e
Sy +

| right('BAHJIAVA',1) | right('#AHJIAVA',10) | right('gAH
JAVA',-1) |

Ly e
S +

| A | % ANHJAvVA

. e
S +

1 row in set (0.00 sec)
trim:IFRF 5 BRI =4S
TRIM(s) MERFFFER s PN 2545

mysql> select '[ % ANHJava ]',concat('[',trim(" % A\ HJava
)10

e e e
+

| [ ¥ AHWJava ] | concat('[',trim(' FAHJava '),']") |
oo e
+

| [ MWAHJava ] | (B AHJava] |



+
1 row in set (0.00 sec)

replace:FF h ik
REPLACE(s, s1, s2)ffi fllZfFH s2 F #7458 s HrG =78 sl

substr F1 substring: & BV 7 £

substr(str,pos)
substr(str from pos)
substr(str,pos,len)

substr(str from pos for len)

substr()J&substring() A% [a] X 17

BeAlenZ B HYTE 2R 745 B str AL B pos T 4R IR 8] —>F 45 £

WA len S HTE AR FAF B str AL B pos 4R a1 B2 hlen ) 745 £ o
il FHFROMAHE 2 RARHE I SQLIE o

WAT LAk posfli FFAE, YERXFMEDL T, F74F BRI R 747 B R B fposT
B, MARTI ko FERXABRBHMEME X Hpos T LLAEH 1 fH.

XFF A T substring (), M R BT H B A7 B S — AN E AR AL B0 A
1,
/B EAN TG A . inese <%/
SELECT substring('chinese', 3);
[ BB EA PR RTS8 ese </
SELECT substring('chinese', -3);
[ EEANFREZFHAFFF: in <4/
SELECT substring('chinese', 3, 2);
/BRGNP es %/
SELECT substring('chinese', -3, 2);
/HEHEN TR EW AR . inese <%/
SELECT substring('chinese' FROM 3);
/BRGNP ese </
SELECT substring('chinese' FROM -3);
[ EEANFRZE A FAF: in <4/
SELECT substring('chinese' FROM 3 FOR 2);



/BRGNP es %/
SELECT substring('chinese' FROM -3 FOR 2);

reverse: R¥EF

REVERSE(s) W] LUK 74 s 4%, R 181 A 45 B3 BT s 545 B 1A P A
Ko

mysql> select reverse( ' ANHJava');

O +
| reverse('fANHJava') |
- +
| avaJdH A% |
L +

1 row in set (0.00 sec)
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curdate F] current_date: MR E{FATHRE], REHRIRSIRIHEAE

CURDATE() 1 CURRENT_DATE() sRZ IVE AR . #24 A H HIH IR “YYYY-MM-
DD”5“YYYYMMDD 1% XA {E IR B, ELAAAS AR R4 78 745 £ B s 35
M, REFdateZdR,

mysqgl> select curdate(),current date(),current date()+1;

S S e +
| curdate() | current date() | current date()+1 |
S S e +
| 2019-09-17 | 2019-09-17 | 20190918 |
S S e +

1 row in set (0.00 sec)



curtime ] current_time:3XEX Z 4% ZiRijA (8]

CURTIME() #1 CURRENT_TIME() siZk f/E FIAE A , K-S Jiii ] LL“HH: MM:
SS"5 “HHMMSS" 1% iz [8],  ElAAhs AR oK 40 H 72549 B 58 B3 i oE
IR [Etime2R A,

mysql> select curtime(),current time(),current time()+1;

Fomm e O S +
| curtime() | current time() | current time()+1 |
N S P S +
| 16:11:25 | 16:11:25 | 161126 |
N S e S +

1 row in set (0.00 sec)
now 1 sysdate:3X B Zigif 8] H A

NOW() A SYSDATE() s A1 FIAHIR] . #A2ak [l 4 iy H AT e, 45 Xh
“YYYY-MM-DD HH: MM: SS”#“YYYYMMDDHHMMSS”, E.fdct# AR #5540 i 78

TR IEE P E, RFldatetimeZlHY,

mysqgl> select now(),sysdate();

unix_timestamp:3X BXUNIXAT 8] &

UNIX_TIMESTAMP(date) #Z LS8, iR Bl —/NJoAF-5 58 528 A Y UNIX B ]
# ('1970-01-01 00:00:00'GMTZ J5 IIFP%L)
mysgl> select

unix timestamp(),unix_ timestamp(now()),now(),unix timestamp('2019-09-1
7 12:00:00");

o S S
ey +

| unix_timestamp() | unix_timestamp(now()) | now()

unix timestamp('2019-09-17 12:00:00") |

S e e



1568710893 | 1568710893 | 2019-09-17 17:01:33 |

1568692800 |

1 row in set (0.00 sec)

from_unixtime:i7[8)#53% H EA

i
2

FROMUNIXTIME (unixtimestampl[,format]) pRZCHE UNIX B [a] 8 5% 46 5 1@ A% =X
HIAR A, 5 uNIx TIMESTAMP () BR&E A EREL.

FSVAE &

unix_timestamp: Bf[EE (F)

format: FHEALAIRE R FLAN“ %Y-%m-%d"” X FERS AL 22 5 B I ] 5t
2017-11-30

ATPAREA:
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mysqgl> select from unixtime(1568710866),from unixtime (1568710866, " '%Y-
$m-%d $H:%h:%s');

A e e
o +

| from unixtime(1568710866) | from unixtime(1568710866,'%Y-3m-%d %H:
gh:%s') |

e e e e e

o +

| 2019-09-17 17:01:06 | 2019-09-17 17:05:06



1 row in set (0.00 sec)
month:3XEX$5E H HARY B {4

MONTH(date) ER%{R 0145 5 date XJRZA Ay, JEHER 1~ 12,
mysqgl> select month('2017-12-15"),month(now());

S S +
| month('2017-12-15") | month(now()) |
S S +
| 12| 9 |
S S +
1 row in set (0.00 sec)

monthname:3XEX#57E B HA B {7 RIS LB R
MONTHNAME (date) &% [l H 31 date % B 3 #3044

mysqgl> select monthname('2017-12-15"'),monthname(now());

S S +
| monthname('2017-12-15") | monthname(now()) |
S S +
| December | September |
S S +

1 row in set (0.00 sec)
dayname:3REVEE H HIRY EHAR TR

DAYNAME (date) RR%E 5] date % BZAY TAE H S 4H%, 40 Sunday. Monday
o

mysqgl> select now(),dayname(now());

S S +
| now() | dayname(now()) |
S S +
| 2019-09-17 17:13:08 | Tuesday |
S . +

1 row in set (0.00 sec)



dayofweek:3XEX H HAXI M AYE R 5|
DAYOFWEEK(d) pR&GR ] d XM — R Eg] (6E) « 1R RHH, 2 £R

JA— s . 7 RIRFEIN . R G ERX BT ODBChRH#E
mysqgl> select now(),dayofweek(now());
T T +
| now() | dayofweek(now()) |
T T +
| 2019-09-17 17:14:21 | 3
T e +

1 row in set (0.00 sec)
week:3REN{EE HHIR—FPHE/LA

WEEK(date[,mode]) pi%kit54 H 1 date f&—4EH {45 LA . WEEK(date,mode)
PR VPR S B ARG T M H8UH —, DUGR AR JEE R4 0~ 52 3 1
~53,
WEEK SR #252 A~ 24 -

o dateBZURUREH H .

o  mode2—AMA[ESEL, M THEREGTEREE. B AFEREAR 2N
—iR R H IS, R EEN A0 F 522 [ 505532 [H]
R ZMEmode 240, BRINTE L FWEEKPREUK i Fldefault_week format RGLAR
R,
KM default_week formatZFEMYHI{E, il filsHow VARIABLESIEHU
T

mysqgl> SHOW VARIABLES LIKE 'default week format';

R Fommmm o +
| variable name | value |
R Fommmm o +
| default week format | 0 |
R Fommmm o +

1 row in set, 1 warning (0.00 sec)

TERATHIRS &5, default_week formatHERINME MO, TFAXUH] T modeZ 4 U]

ZIWEEK PR %L -






7 51
%
3
ERPSEFGIR IR
o WMAREMEESIALIH, HHEAHRN—FEPE4RIEL R, BAXHEFELH.
o B, X AR AERRIE — A, TRRELE.

mysql> select now(),week(now());

o e S - +
| now() | week(now()) |
o e S - +
| 2019-09-17 17:20:28 | 37 |
e e S - +
1 row in set (0.00 sec)

dayofyear:3REX}57E HHAE—F I E

DAYOFYEAR(d) PR%GR Al d 2—4EP 25 LR, YUEN 1~ 366,
mysqgl> select now(),dayofyear(now()),dayofyear('2019-01-01");

S S S +
| now() | dayofyear(now()) | dayofyear('2019-01-01") |
e S S +
| 2019-09-17 17:22:00 | 260 | 1
S S S +
1 row in set (0.00 sec)

dayofmonth:3REVEE HHiE—1 ARV E

DAYOFMONTH(d) e 1H] d &— A H P sEJLR, Jul o 1~31,
mysql> select now(),dayofmonth(now()),dayofmonth('2019-01-01");

S S +
| now() | dayofmonth(now()) | dayofmonth('2019-01-01") |
S S +
| 2019-09-17 17:23:09 | 17 | 1|
S +

1 row in set (0.00 sec)



year:3REXF {7
YEAR(Q) eRZCRT DAAFS 2 H 18 H SRR B H

mysqgl> select now(),year(now()),year('2019-01-02");

S +
| now() | year(now()) | year('2019-01-02") |
S +
| 2019-09-17 17:28:10 | 2019 | 2019 |
S S +

1 row in set (0.00 sec)
timetosec: 1§ 0 [B)3E IR A IVE

TIMETOSEC(time) pR#GE 7145 25 time $FHOARDELHIIT RIE ,  $e40 28 500/
x3600+ 434 x60+ 7,

1 row in set (0.00 sec)
sectotime JEFMEFEHR BT [EHE 0

SECTOTIME (seconds) FRZLR [F1 4453k seconds #53 kp/NIF. 43 b FnFDEL k) B5f ]
fH.

mysqgl> select sec_to time(100),sec_to time(10000);

L o +
| sec_to time(100) | sec_to time(10000) |
L o +
| 00:01:40 | 02:46:40 |
o o +

1 row in set (0.00 sec)

date_addfladddate:[a] B Biif 018 E B (8] (B P
DATE_ADD(date, INTERVAL expr type)
date: SECRAHEMHEIER . expr SBR B BRI I 1] 1] o



SHT LT IME

type:

= > 9a 0

o
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mysql> select date add('2019-01-01',INTERVAL 10
day),adddate('2019-01-01 16:00:00"',interval 100 SECOND);

| date_add('2019-01-01"',INTERVAL 10 day) | adddate('2019-01-01
16:00:00"',interval 100 SECOND) |

o
e +

| 2019-01-11 | 2019-01-01 16:01:40
|

e ————————— e ——————— e
e +

1 row in set (0.00 sec)

mysqgl> select date add('2019-01-01',INTERVAL -10
day),adddate('2019-01-01 16:00:00"',interval -100 SECOND);

| date_add('2019-01-01',INTERVAL -10 day) | adddate('2019-01-01
16:00:00"',interval -100 SECOND) |

A e e
e +

| 2018-12-22 | 2019-01-01 15:58:20
|

A e
- +

1 row in set (0.00 sec)

date_subfIsubdate: HHAREIZE
DATE_SUB(date,INTERVAL expr type)
date: SRR HMIRIER . expr S0 G7 BEER AT 18] 18] B o
typeffj 2 ZFidate_add i ftype—#¥.

mysql> select date sub('2019-01-01',INTERVAL 10
day),subdate('2019-01-01 16:00:00"',interval 100 SECOND);

| date sub('2019-01-01',INTERVAL 10 day) | subdate('2019-01-01
16:00:00"',interval 100 SECOND) |



1 row in set (0.00 sec)

mysqgl> select date sub('2019-01-01',INTERVAL -10
day),subdate('2019-01-01 16:00:00"',interval -100 SECOND);

| date sub('2019-01-01"',INTERVAL -10 day) | subdate('2019-01-01
16:00:00"',interval -100 SECOND) |

o
o +

| 2019-01-11 | 2019-01-01 16:01:40
|

e
e +

1 row in set (0.00 sec)

addtime:BY[BIIEIZ R
ADDTIME (time,expr) K% THATI A INEZE . TRHN expr F| time Jf3K H]
iR
Horpr: time J2—/Mia] a H I ] SRR, expr & — AN R IA

mysql> select addtime('2019-09-18 23:59:59"','0:1:1"),
addtime('10:30:59"',"'5:10:37");

| addtime('2019-09-18 23:59:59','0:1:1") |
addtime('10:30:59"','5:10:37") |

e e
S +

| 2019-09-19 00:01:00 | 15:41:36
|

o
= +

1 row in set (0.00 sec)



subtime:iY 8/ EIEZE&
SUBTIME (time,expr) pRi%{H T HUA7 B 18] )k ikia 5o
PREGR [F] time, expr /R EFIAE S time AW . time J&—AN ] i H HH I B2

KA, expr&—AMIfE.

mysgl> select subtime('2019-09-18
23:59:59"','0:1:1"),subtime('10:30:59"','5:12:37");

| subtime('2019-09-18 23:59:59"','0:1:1") |
subtime('10:30:59"','5:12:37") |

o
S +

| 2019-09-18 23:58:58 | 05:18:22
|

o —————————— e ——————— e
- +

1 row in set (0.00 sec)

datediff:3REXF ™ H HAAY AT (8] 8] &
DATEDIFF(datel, date2) & [Fl2 441} datel F145 I ] date2 2 JA] 1 REK .
datel F1 date2 4 H {5}, date-and-time iAo TR A 21X L i 1Y H 7K
43

mysqgl> select datediff('2017-11-30"','2017-11-29"') as coll,
datediff('2017-11-30",'2017-12-15") as col2;

S S +
| coll | col2 |
S S +
| 1| -15 |
S S +

1 row in set (0.00 sec)

date_format: A&\ 1L 5 EHY B HE

DATE_FORMAT (date, format) pRi%{ AR format 35 %€ FIA& B~ date {E
DATE_FORMAT() iR Z NS4



date: JETEAE LA A M (format: o B SR BT REALA A 5 5
B AU ET A — N E 2 LR (%)
format: #&=F _EIE AR from unixtimepffformat—4E, B LIS# EEIF .

mysql> select date format('2017-11-30", '%Y%m%d') as col0,now() as
coll, date format(now(),'%Y%m%d%H%i%s') as col2;

S L o +
| colo | coll | col2 |
S L o +
| 20171130 | 2019-09-17 17:56:12 | 20190917175612 |
S o oo +

1 row in set (0.00 sec)
weekday:3REVFEE HHAE—RIRAMNES &

WEEKDAY (date) i& [ildateff] 2/ & 3| (0=2#—, 1=EH—, ....6= B KR).

mysql> select now(),weekday(now());

1 row in set (0.00 sec)

mysql> select now(),dayofweek(now());

S +
| now() | dayofweek(now()) |
S +
| 2019-09-17 18:01:34 | 3|
s +

1 row in set (0.00 sec)
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5
%

M
Fh

if

i

if: Fl T
[F(expr,vl,v2)

2 expr R E R E v1 BE, S0 E v2

mysql> select if(1<2,1,0) cl,if(1>5,'V"', " 'x")
c2,if(strcmp('abc','ab'),'yes', 'no') c3;
S S +

| c1 | e2 | e3 |

S S +

| 1 [ x | yes |



R Y. +
1 row in set (0.00 sec)

ifnull: ¥ BT R BN
IFNULL(v1,v2): vIAZiREvV2, HNEREV,
mysql> select ifnull(null, ' AHJava'),ifnull ('S,  HE");

N . +
| ifnull(null, ' AHJava') | ifnull('Jg=s", "HE") |

e o +
| #AHJava | k= |

e e e +

1 row in set (0.00 sec)

case: ¥ FiE14), KM Fjavalif..else if..else
el Fjava pyif..else if.else

A2 51k

YiFawn E

CASE <FEiErH>
WHEN <{#l> THEN <PfE>
WHEN <fE2> THEN <#:ffE>

ELSE <#4E>
END CASE;

T2

CASE
WHEN <£5{f:1> THEN <fyd>
WHEN <4£5{4f:2> THEN <fyd>

ELSE commands
END CASE;

ZE

e A -



CREATE TABLE t_stu (
id INT AUTO INCREMENT COMMENT '#i%5 ',
name VARCHAR(10) COMMENT 'I4}:4%',
sex TINYINT COMMENT '5,0:2KR%0,1:5,2: 4",
PRIMARY KEY (id)

) COMMENT 'Z¢H3';

insert into t stu (name,sex) VALUES
(TREFEA L),
(' XifEse, 1),
("FEW 1),
(" BEARAR,2),

('xxx',0);

mysgl> select * from t_stu;

AR

|
gL |
|

|

|
+
|
|
| FE I
|
|
+

BEARMR

5 rows in set (0.00 sec)

moR: AITAAAERE, Wl s, R B o KRR W

mysql> SELECT

t.name 1:4%,
(CASE t.sex
WHEN 1
THEN '35
WHEN 2
THEN 'Zg'

ELSE 'JK%I' END) M:j|
FROM t_stu t;
e Fo—_ +



| gk2EK
| XfEse
IR
| ZEHMK
|

5 rows in set (0.00 sec)

mysql> SELECT
t.name 14,

(CASE
WHEN t.sex = 1
THEN '35
WHEN t.sex = 2
THEN 'Zz'

ELSE '’R4H' END) 45|

Fommmmmmm Fommmme o +
| 4 | Y

Fom e Fommmme o +
| k¥R | B

| xpEse | 5|

| #E | H |

| gtk | & |

| xxx | RHE1 |

Fomm e Fommmme o +

5 rows in set (0.00 sec)
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1 row in set (0.00 sec)

mysql> SELECT database();

S +
| database() |
S +
| javacode2018 |
S +

1 row in set (0.00 sec)



mysqgl> SELECT user();

L +
| user() |
L +
| root@localhost |
Fom +

1 row in set (0.00 sec)

mysgl> SELECT password('123456"');

o +
| password('123456") |
e +
| *6BB4837EB74329105EE4568DDA7DC67ED2CA2ADY |
o +

1 row in set, 1 warning (0.00 sec)

mysgl> SELECT md5('123456");

- +
| md5('123456") |
o +
| el0adc3949ba59abbe56e057£20£883e |
e +

1 row in set (0.00 sec)

SRIM KBRS, REEH—T, 1R8HA, BRI LE T, B

Mysql 25 E F
1. %515 mysqlBERtAIR

2. 25 HEmysqlBdERE (ER)
3. 35 HHRMLEHAECMER)
4. 45455 DDL¥ Wik

5. %5553 : DML#AEI A (insert,update,delete)



6. 5H6%s: select& LAl

7. SBTR: Difkselect/RAFEN), BWHRIL

8. 4E8ES: WARHEF A4 T (order by & limit)
9. %9 : A4EMIE# (group by & having)

mysql 25 KA 2025, ERMERE—T, WRRFMEHEitsokuski#H &5 50
mysqlfH EHEAR!

RIEAIT: REREEJAVATREUE % 15 e vk}

F11E: RN TRERELFE

FIEAR T sqliRERT, TTRUINR M Fitsoku, R AsqlE Fo
XAEMysql RH 115 .

£ mysql5.7.25, cmday S b7 iE R

BEATE R RBIRIZT 5K R A, BAITEABERE N, ERERERREY
=, MERFERG LER

AXAF
L fRIRR

2. Wi



= w
B =
X
rer

5. H
6. R HEH B
7. i HjavascBUEREA MY, IR AR

C_%T:
Wik

EFEE
25K 3
t_team: 4%,
temployee: RT3, WEANteamid5| L £RId.

drop table if exists t_team;

create table t team(
id int not null AUTO_INCREMENT PRIMARY KEY comment "Hid',
team name varchar(32) not null default '' comment 'ZF'

) comment '#HFE';

drop table if exists t employee;
create table t employee(
id int not null AUTO INCREMENT PRIMARY KEY comment '#f|Jid',
emp name varchar(32) not null default '' comment 'R TLTEZH',
team id int not null default 0 comment ' TFrfE4id’

) comment 'RT.EKFE';

insert into t_team values (1, 'ZB#H'), (2, ' MHR4H "), (3, 'javadl'), (4, 'Hi¥m
H');

insert into t_employee values (1, ' AHJava',1),(2,'5k=",2),(3,'ZE
Pgr,3), (4, " EIL",0), (5, BXN",0);

t_teamF4SKICTE, WTH:



mysgl> select * from t_ team;

SRR +
| id | team name |
SRR +
|1 A4 |
|2 | WA |
|3 | Javadl |
|4 | w4l |
R +

4 rows in set (0.00 sec)

t_employees55%itxk, T :

mysgl> select * from t employee;

Fom e R +
| id | emp name | team id |
R R +
| 1| BAWJava | 1
EERE = 2 |
|3 [ =l 3
|4 ERH | 0|
|5 | &N | 0|
R R — +

5 rows in set (0.00 sec)

by

B F/RTA
I EEREER R, BATHESE T TR /RR.

HR/RER T BT ARG ATIB, i R/RRERABE R TR MBEGHHILR
R A LRI A Y BT T RERY 45 2R

BAMMAFAMAICE, BRAn LR, A BERARBPAERNERATm* A48, H4 T8
Wiw A~ EEPRIT R, ERAS.

javafi LR F RN T :



for(Object eleA : A){
for(Object eleB : B){
System.out.print(eleA+","+eleB);

}

R EAEASPIELUT, RILREABTIIANTT, REHEEEATIHE2
11, HILEESBRIrAMAT, Ra4sREm*n.

sql PR /RIRIEE

select FE from £1,F£2([,%EN];

B
select FE from F1 join 2 [join FN];

ZniE

mysgl> select * from t team,t employee;

S S N +
| id | team name | id | emp name | team id |
S S N +
|1 | Z#d | 1| BAHJava | 1|
|2 | WM | 1 | BAWJava | L

| 3 | javadl | 1 | B AHJava | 1 |

| 4 | #imdl | 1 | EAWJava | 1]

| 1| B | 2 | %= | 2 |

| 2 | Wt | 2 | %= | 2 |

| 3 | java#l | 2 | %= | 2 |

|4 | w4l | 2 | k= | 2 |

|1 & | 3 | Al | 3|

|2 | Wik | 3 | Al | 3 |

| 3 | javadl | 3 | ZIY | 3 |

|4 | wpwdl |03 | M| 3|

| 1] M4 | 4| TR | 0 |

| 2 | Wik | 4 | ¥ | 0 |

| 3 | javadl | 4 | ¥*& | 0 |

|4 | diwdl | 4 | ER | 0 |

| 1| e | s | BN | 0 |



| 2 | Mk | 5 | BN | 0 |
| 3| java#dl | 5 | ®A | 0 |
| 4 | #juwddl | 5 | B | 0 |
S S S — +

20 rows in set (0.00 sec)

tteam#E455i05% . temployee 555105, HR/RFGREH 17201798 5%

RA&EE

%

select FE from 1 inner join 2 on HEFAF;

7

select FE; from #1 join 2 on HER:EM:;

By

select FE from #1, #2 [where XEEKM];
AR 24 TR R /RN SR B b 7 i B m 4
WA EFRARHE, N BN R R

i3 A2 Hjavafh AR an T :

for(Object eleA : A){
for(Object eleB : B){
if (EEFIFRES Ntrue){

System.out.print(eleaA+","+eleB);

i

}

il BEESG
i 5 TR R

mysql> select tl.emp name,t2.team name from t employee tl inner

t_team t2 on tl.team id = t2.id;

join



S S —— +

| emp name | team name |
S S +
| AR Java | R |

| k= | Ik |

| Z=4 | javadi |
S S +

3 rows in set (0.00 sec)

mysqgl> select tl.emp name,t2.team name from t employee tl join t_ team
t2 on tl.team id = t2.id;

R S +
| emp name | team name |
S S +
| B AHJava | Rt |

| k= | ke |

| 2=y | java#l |
S S +

3 rows in set (0.00 sec)

mysgl> select tl.emp name,t2.team name from t employee tl, t team t2
where tl.team id = t2.id;

R S +
| emp name | team name |
S Fomm e +
| AR Java | 2R |

| k= | DA |

| Z=Ig | java#i |
P S +

3 rows in set (0.00 sec)

ETEAR Y TR T 2AN R, A TSR AR .
2 TTERSN

TosAFNERE, BT RAR, I

mysqgl> select tl.emp name,t2.team name from t employee tl inner join
t team t2;
e TR +



| emp name | team name |

Fem——— Fmm— e ———— +
| B AH Java | ZMd |
| ¥ AHJava | DR |
| B¢ A\HJava | javadl |
| B AH Java | wiEma |
| k= | et |

| 5= | WA |

| k= | java#l |

| k= | Hiiuwdl |

| Z=DY | ZEMd |

| 2=/ | WA |

| Z=pY | java#l |

| Z=DY | widgA |

| Ef | ZEAd |

| ¥h | Wik |

| £H | java#l |

| Ef | Al |

| BN | Zed |

| A | Wkl |

| &N | javadl |

| BN | A |
o o +

20 rows in set (0.00 sec)
T3 AEFRHHITEN

AEMRMAR G T, 35 ik

mysgl> select tl.emp name,t2.team name from t employee tl inner join

t team t2 on tl.team id = t2.id and t2.team name = 'ZEIH';
L S +

| emp name | team name |

L S +

| B A Java | R |

S S +

1 row in set (0.00 sec)



mysqgl> select tl.emp name,t2.team name from t employee tl inner join

t team t2 on tl.team id = t2.id where t2.team name = 'ZE{4H"';
Fomm e S +

| emp name | team name |

Fomm e R +

| E&AHJava | R4 |

L S +

1 row in set (0.00 sec)

mysgl> select tl.emp name,t2.team name from t employee tl, t team t2

where tl.team id = t2.id and t2.team name = 'ZE}4';
S R S — +

| emp name | team name |

S S S — +

| ¥ AHJava | Zefgdl |

N ¥ S +

1 row in set (0.00 sec)

A3 Ty A

Jr1: onH ] TAHA KM

FR2: FEEEN AR Z R R TN, S TIORPERZNEER . )5 HlwhereH i)
FAF PR R A R AT I

HA3: HiEfEwhere )5 T
B
N FE R Ad B3 E T, AT

select FE from #1, #2 [where XEFKM;

r

MEZ

SRS R BI2AEE, 9 EFRMNGEL, BEWKNFEEZORA TR, #EgitE

o

i



S EREEGIR AN ERF AL WRAERPARELEH, NE/RILEHE, XD
BT A ERAERHDRER . WRNEH AT EILEA, WE mnull,

2 ANERERER = WERNEIR + TRA i 0 R4 R A g k.
AR 2 H

ZEAMER: (fflleftjoin iy, leftjoinZeifi iR F K.

AHhER: f# Hiright join3¢E 7, rightjoinfiil K2 F %K.

PPl

9
select %l from F# left join MF on HERELA:;

il

ETA R LAEL, HFERRTHEN, WT:

mysgl> SELECT
tl.emp_name,
t2.team name
FROM
t employee tl
LEFT JOIN
t team t2
ON
tl.team id = t2.id;
e Fom o +
| emp name | team name |
o Fom +

| B AHJava | e |
(= | It |

| 2l | java#l |

| £ | NULL |

| BN | NULL |



S - - +
5 rows in set (0.00 sec)

FHEiEWE THE R, R Tteamid=0f#, teamname}NULL,

w2

EIR TS A2, BREHZ A AZRER, T

mysgl> SELECT
tl.emp_name,
t2.team name

FROM
t employee tl
LEFT JOIN
t team t2
ON
tl.team id = t2.id
WHERE
t2.team name IS NOT NULL;
Fm Fomm +
| emp name | team name |
Fm Fomm e +
| &AW Java | R |
= | WA |
| | Java#l |
e . +

3 rows in set (0.00 sec)

TS A RO R AR AR5 A where X ZE R4 R FEAT 1L 9K .

aiEE

BE
select %l from M ¥ right join FF on HEIEFA;



Nt
FeA 1ot P A ok S B L Ze i R LB B RE , AR

mysqgl> SELECT
t2.team name,
tl.emp name
FROM
t_team t2
RIGHT JOIN
t employee tl

ON
tl.team id = t2.id;
S S +
| team name | emp name |
S S +

| A | AW Java |
| ke | k= |

| java#i | #Z=/U |

| NULL | FH |

| NULL | &N |

5 rows in set (0.00 sec)

mysgl> SELECT
t2.team name,
tl.emp name
FROM
t team t2
RIGHT JOIN
t _employee tl

ON
tl.team id = t2.id
WHERE
t2.team name IS NOT NULL;
T —— S +
| team name | emp name |
L —— S +

| M | g AHJava |



| WK | k= |

| Javadl | ZM |
o R +
3 rows in set (0.00 sec)

EREIERE
&
drop table if exists testl;
create table testl(
a int
)i
drop table if exists test2;
create table test2(
b int
)i
insert into testl wvalues (1),(2),(3);
insert into test2 wvalues (3),(4),(5);

mysqgl> select * from testl;

T +
| a |
T +
| 1
| 2|
| 3]
Fom—— +

3 rows in set (0.00 sec)

mysqgl> select * from test2;

S +
| b |
S +
| 3]
| 4
| 5]
S +

3 rows in set (0.00 sec)



ARG LA, BREYR

il AERE
mysql> select * from testl tl,test2 t2;

R N S —— +
| a | b |
S N S— +
| 1| 3|
| 2| 3
| 3 3|
| 1 4|
| 2| 4|
| 3] 4|
| 1| 5
| 2| 5|
| 3 5
S N N S—— +

9 rows in set (0.00 sec)

mysqgl> select * from testl tl,test2 t2 where tl.a = t2.b;

S —— S R—— +

| a | b |

S —— S R —— +

| 3| 3|

S —— S R——— +

1 row in set (0.00 sec)
ISR IEF .

mfl2: AiERE
mysgl> select * from testl tl left join test2 t2 on tl.a = t2.b;

la [ b |
B B +
| 3 3
| 1 | NULL |
| 2 | NULL |
B —— B +

3 rows in set (0.00 sec)



mysql> select * from testl tl left join test2 t2 on tl.a>10;

la [ b |
F———— - +
| 1 | NULL |
| 2 | NULL |
| 3 | NULL |
R —— S +

3 rows in set (0.00 sec)

mysgl> select * from testl tl left join test2 t2 on 1=1;

Fom N S—— +
| a | b |
Fom Fom +
| 1| 3|
| 2| 3|
| 3 3
| 1| 4|
| 2| 4|
| 3 4|
| 1 5 |
| 2| 5
| 3 5
Fom Fom——— +

9 rows in set (0.00 sec)
A 2 R A A I PR

F2AsqliEHE SRt a>10, XS HREK Ttestl®, HEBRLR, £ DIHEM? 1~
PR ARSI N E, B HjavafCigok SelE LA

34 sql i RS AR 1=1{E hytrue, IR E5 R MR /R

javafCI3SC I EEE 18
I TR A A 1 S ) S B

package com.itsoku.sql;



import

import
import
import
import
import
import

public

org.junit.Test;

java.util.ArrayList;

java.util.Arrays;

java.util.List;

java.util.Objects;
java.util.concurrent.CopyOnWriteArrayList;
java.util.stream.Collectors;

class Testl {

public static class Tablel {

int a;

public int getA() {
return a;

public void setA(int a) {
this.a = a;

public Tablel(int a) {
this.a = a;

@Override
public String toString() {
return "Tablel{" +
"a=" + a +

"}

public static Tablel build(int a) {
return new Tablel(a);

public static class Table2 {

int b;



public int getB() {
return b;

public void setB(int b) {
this.b = b;

public Table2(int b) {
this.b = b;

public static Table2 build(int b)
return new Table2(b);

@Ooverride
public String toString() {
return "Table2{" +

"b=" + b +
1
}
}
public static class Record<R1l, R2> {
R1 rl;
R2 r2;

public R1 getR1l() {
return rl;

public void setR1(R1l rl) {
this.rl = rl;

public R2 getR2() {
return r2;



public void setR2(R2 r2) {
this.r2 = r2;

public Record(R1l rl, R2 r2) {
this.rl = rl;
this.r2 = r2;

@Override
public String toString() {
return "Record{" +
"ri=" + rl +
", r2=" + r2 +

"}

public static <R1l, R2> Record<Rl, R2> build(R1l rl, R2 r2) {
return new Record(rl, r2);

public static enum JoinType {
innerJoin, leftJoin

public static interface Filter<R1l, R2> {
boolean accept(R1l rl, R2 r2);

public static <R1l, R2> List<Record<Rl, R2>> join(List<R1> tablel,
List<R2> table2, JoinType joinType, Filter<R1l, R2> onFilter,
Filter<R1l, R2> whereFilter) {
if (Objects.isNull(tablel) || Objects.isNull(table2) ||
joinType == null) {
return new ArrayList<>();

List<Record<R1l, R2>> result = new CopyOnWriteArrayList<>();



for (R1 rl : tablel) {
List<Record<R1l, R2>> onceJoinResult = joinOn(rl, table2,
onFilter);
result.addAll (oncedJoinResult);

if (joinType == JoinType.leftJoin) {
List<R1> rlRecord =
result.stream().map(Record::getRl).collect(Collectors.toList());
List<Record<Rl, R2>> leftAppendList = new ArrayList<>();
for (R1 rl : tablel) {
if (!rlRecord.contains(rl)) {
leftAppendList.add(Record.build(rl, null));

}
result.addAll (leftAppendList);

}
if (Objects.nonNull(whereFilter)) {
for (Record<Rl, R2> record : result) {
if (!whereFilter.accept(record.rl, record.r2)) {
result.remove(record);

}

return result;

public static <R1l, R2> List<Record<Rl, R2>> joinOn(R1l rl, List<R2>
table2, Filter<R1l, R2> onFilter) {
List<Record<R1l, R2>> result = new ArrayList<>();
for (R2 r2 : table2) {
if (Objects.nonNull(onFilter) ? onFilter.accept(rl, r2)

true) {
result.add(Record.build(rl, r2));

}

return result;



@Test
public void innerJoin() {
List<Tablel> tablel = Arrays.asList(Tablel.build(1l),
Tablel.build(2), Tablel.build(3));
List<Table2> table2 = Arrays.asList(Table2.build(3),
Table2.build(4), Table2.build(5));

join(tablel, table2, JoinType.innerJoin, null,
null).forEach(System.out::println);

System.out.println("-——-—---—-—-———————— "“;

join(tablel, table2, JoinType.innerJoin, (rl, r2) -> rl.a ==
r2.b, null).forEach(System.out::println);

}

@Test
public void leftJoin() {
List<Tablel> tablel = Arrays.asList(Tablel.build(1l),
Tablel.build(2), Tablel.build(3));
List<Table2> table2 = Arrays.asList(Table2.build(3),

Table2.build(4), Table2.build(5));

join(tablel, table2, JoinType.leftJoin, (rl, r2) -> rl.a ==
r2.b, null).forEach(System.out::println);

System.out.println("-—-—-—-—----———————— “3;

join(tablel, table2, JoinType.leftJoin, (rl, r2) -> rl.a > 10,
null).forEach(System.out::println);

}

}
RAGH ) innerdoin () 5B T T Hifsql:

mysqgl> select * from testl tl,test2 t2;



9 rows in set (0.00 sec)

mysql> select * from testl tl,test2 t2 where tl.a = t2.b;

o o +
| a | b |
o o +
| 3] 3|
o o +

1 row in set (0.00 sec)

1247— FinnerJoin () #iHUN T :

Record{rl=Tablel{a=1}, r2=Table2{b=3}}
Record{rl=Tablel{a=1}, r2=Table2{b=4}}
Record{rl=Tablel{a=1}, r2=Table2{b=5}}
Record{rl=Tablel{a=2}, r2=Table2{b=3}}
Record{rl=Tablel{a=2}, r2=Table2{b=4}}
Record{rl=Tablel{a=2}, r2=Table2{b=5}}
Record{rl=Tablel{a=3}, r2=Table2{b=3}}
Record{rl=Tablel{a=3}, r2=Table2{b=4}}
Record{rl=Tablel{a=3}, r2=Table2{b=5}}

Record{rl=Tablel{a=3}, r2=Table2{b=3}}

XfEe—TFsqlfijavaffy 428, HHi AR A% BuiseA bL—20, WA R BRY LA
—FE. WA B, T4

A 1eftaoin () J5 LR T T I Asql:

mysqgl> select * from testl tl left join test2 t2 on tl.a = t2.b;



3 rows in set (0.00 sec)

mysgl> select * from testl tl left join test2 t2 on tl.a>10;

la [ b |
B —— B +
| 1 | NULL |
| 2 | NULL |
| 3 | NULL |
B B +

3 rows in set (0.00 sec)

izfrleftJoin(), &ERUT:

Record{rl=Tablel{a=3}, r2=Table2{b=3}}
Record{rl=Tablel{a=1}, r2=null}
Record{rl=Tablel{a=2}, r2=null}

Record{rl=Tablel{a=1}, r2=null}
Record{rl=Tablel{a=2}, r2=null}
Record{rl=Tablel{a=3}, r2=null}

BORFIsqUARCR 78— 2L, ATLLG b

BUERATIR T javadi th B A T sql AR —2?

LT javafRig P AN RPERE R TIRENREF, IMERERIT—IK, WIEIR
PRS2 —IK, WREEmysqld, SHYS TR BEKshER) 2%HE
T —IK (—ReFioplElE) ., £ OMER) WMRAnFENE, BLANE
MR E2RFWHnK, ROBZFEMERS S, SRR Z Motk
YE, iotfE i RM . A mysqlé BB LT fjava s RS2, IRRL G ER
%o

ARmysql 4nfi etk e ?



msql N T — AN NAFZAF A E . Bl join_bufferll, JoiliMEIHIZEL
P E] join_buffer, IREXTMEBATE , MR FL I
join_bufferMHIudE TILEL. WE ML FHHEE25 M join_buf fer BT
e, BRI D SER, X777 SR A F o d A R, 2
join_buffer RHGKHIIME, KEIW LIFFMERITAEN . MANFEHHE
FA R (AT E KRR i) .

mysqlH X F 77 2 ffBlock Nested Loop.
javafRagift—TF, RS Hjoin_buffer )il f2

javaft i3 B R 2~

package com.itsoku.sql;
import org.junit.Test;

import java.util.ArrayList;

import java.util.Arrays;

import java.util.List;

import java.util.Objects;

import java.util.concurrent.CopyOnWriteArrayList;
import java.util.stream.Collectors;

import com.itsoku.sgl.Testl.*;
public class Test2 {

public static int joinBufferSize = 10000;
public static List<?> joinBufferList = new ArrayList<>();

public static <R1l, R2> List<Record<R1l, R2>> join(List<R1> tablel,
List<R2> table2, JoinType joinType, Filter<R1l, R2> onFilter,
Filter<R1l, R2> whereFilter) {
if (Objects.isNull(tablel) || Objects.isNull(table2) ||
joinType == null) {
return new ArrayList<>();



List<Testl.Record<R1l, R2>> result = new
CopyOnWriteArrayList<>();

int tablelSize = tablel.size();

int fromIndex = 0, toIndex = joinBufferSize;

toIndex = Integer.min(tablelSize, toIndex);

while (fromIndex < tablelSize && toIndex <= tablelSize) {
joinBufferList = tablel.subList(fromIndex, toIndex);
fromIndex = tolIndex;
toIndex += joinBufferSize;
toIndex = Integer.min(tablelSize, toIndex);
List<Record<R1l, R2>> blockNestedLoopResult =

blockNestedLoop( (List<R1>) joinBufferList, table2, onFilter);

result.addAll (blockNestedLoopResult);

if (joinType == JoinType.leftJoin) {
List<R1> rlRecord =
result.stream().map(Record: :getRl).collect(Collectors.toList());
List<Record<R1l, R2>> leftAppendList = new ArrayList<>();
for (R1 rl : tablel) {
if (!rlRecord.contains(rl)) {
leftAppendList.add(Record.build(rl, null));

}
result.addAll (leftAppendList);

}
if (Objects.nonNull(whereFilter)) {
for (Record<R1l, R2> record : result) {
if (!whereFilter.accept(record.rl, record.r2)) {

result.remove(record);

}

return result;

public static <R1l, R2> List<Record<R1l, R2>>
blockNestedLoop(List<R1> joinBufferList, List<R2> table2, Filter<Rl,



R2> onFilter) {
List<Record<R1l, R2>> result = new ArrayList<>();
for (R2 r2 : table2) {
for (R1 rl : joinBufferList) {
if (Objects.nonNull(onFilter) ? onFilter.accept(rl,
r2) : true) {
result.add(Record.build(rl, r2));

}
}
}
return result;
}
@Test

public void innerdJoin() {

List<Tablel> tablel = Arrays.asList(Tablel.build(1l),
Tablel.build(2), Tablel.build(3));

List<Table2> table2 = Arrays.asList(Table2.build(3),
Table2.build(4), Table2.build(5));

join(tablel, table2, JoinType.innerJoin, null,
null).forEach(System.out::println);

System.out.println("-——-——--——-———————— "“;

join(tablel, table2, JoinType.innerJoin, (rl, r2) -> rl.a ==
r2.b, null).forEach(System.out::println);

}

@Test
public void leftJoin() {
List<Tablel> tablel = Arrays.asList(Tablel.build(1l),
Tablel.build(2), Tablel.build(3));
List<Table2> table2 = Arrays.asList(Table2.build(3),
Table2.build(4), Table2.build(5));

join(tablel, table2, JoinType.leftJoin, (rl, r2) -> rl.a ==
r2.b, null).forEach(System.out::println);
System.out.println("-—-—-------—-——————— "“3;

join(tablel, table2, JoinType.leftJoin, (rl, r2) -> rl.a > 10,

null).forEach(System.out::println);

}
}



P ATinnerJoin(), HiHi:

Record{rl=Tablel{a=1}, r2=Table2{b=3}}
Record{rl=Tablel{a=2}, r2=Table2{b=3}}
Record{rl=Tablel{a=3}, r2=Table2{b=3}}
Record{rl=Tablel{a=1}, r2=Table2{b=4}}
Record{rl=Tablel{a=2}, r2=Table2{b=4}}
Record{rl=Tablel{a=3}, r2=Table2{b=4}}
Record{rl=Tablel{a=1}, r2=Table2{b=5}}
Record{rl=Tablel{a=2}, r2=Table2{b=5}}
Record{rl=Tablel{a=3}, r2=Table2{b=5}}

Record{rl=Tablel{a=3}, r2=Table2{b=3}}

PATleftdoin(), Hiih:

Record{rl=Tablel{a=3}, r2=Table2{b=3}}
Record{rl=Tablel{a=1}, r2=null}
Record{rl=Tablel{a=2}, r2=null}

Record{rl=Tablel{a=1}, r2=null}
Record{rl=Tablel{a=2}, r2=null}
Record{rl=Tablel{a=3}, r2=null}

AR Msqlif 25 R e — 2

R
FeEE AR D AE Ay 220 i group by. having. order by. limit.
X EESCHE A Y TAERE S5 R FAE T HE, R FETLULGS—T, M.

Mysql RSB F
1. 215 : mysqlBEREAIR

2. 20 WEmysqlBdERA (FER)



3. 3 EHLR LS (LAEIE)

4. 55455 : DDL¥ WL#HAE

5. %55%: DMLEMEILA (insert,update,delete)
6. 6ks: selectEmHIRLRLH

7. TR IukkselectRAREEW, BEARYL

8. 88: VEAHEFA4) T (order by & limit)

9. B9M: HUEMIEMF (group by & having)
10. 5810%: W HEJLHAREOHR

mysql 25 KA 2025, ERMERE—T, KRRFMTEHEitsokuskH ¥ 5550
mysqlfH EHEAR!

RIEAIT: REREEJAVATREUE % i3 It vk}

B12iE: FEH (FRIFEEE, SFHF)
FTHERTsqlERER . AT UMM Fitsoku, # R ASqlE T
XAEMysql R H 55125

£ mysql5.7.25, cmday S b7 iE R

AEARHHE.



FEif]
HIEselectiB ] i selectif ), AT AN -
AR select & IfIER] . FROAFEE MBI

FE@HH
BREARERTIIET RS F a4t

o WRETER GERENE AT )
o HITER (FERENF AT
o frrEif (GPRER—TEZ5)

o RTEN (FREMAZTZI))

BFEHEMEFEFAPNFELMLED
o select)5T: (WA ZFibnE T &

o from)5MH: ZFERTEIN.

« wheregkhaving)51ii: ZHbrER AW (AFIHLT)  JIF&ER (B527) - 77
il (Z51%17)

« exists/ifi (BIAHRFEW) : £LTEW (P17, £5)

EF MR
AR S, e AN LT .
WIS g T 444 . http://www.itsoku.com/article/209

mysqlH i T BT i) javacode2018_employees & {43 A HIAN



K& javacode2018_employees&E 57K F, W :
FH
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o o —
o Y i WS S

©w o o o =0l

select[SEIINFE18
TEWN Tselect/FIHH, U ELFrhrEFAEH.
i1
AIEAER] R T
SELECT
a.*,
(SELECT count (*)
FROM employees b

WHERE b.department id = a.department id) AS B T4
FROM departments aj;



52

A B T5=102/3R1 1 47Kk

SELECT (SELECT a.department name
FROM departments a, employees b
WHERE a.department id = b.department id
AND b.employee id = 102) AS #f|14;

from/GHEINFE 11

BB aRE R Y KR, BORDAER 4, BERXANRERAE.
IR 5 R LS RN T A S R R A TR A

il

AR T ) TS50

-- EWEAER T
SELECT
department id,
avg(a.salary)
FROM employees a
GROUP BY a.department id;

-- BREYEL
SELECT *
FROM job grades;

-— ¥ L2 SE RGN, RS : P L% between lowest_sal and
highest sal;
SELECT
tl.department id,
sa AS '‘PHITH',
t2.grade_level
FROM (SELECT
department id,
avg(a.salary) sa
FROM employees a



GROUP BY a.department id) tl, job grades t2
WHERE
tl.sa BETWEEN t2.lowest sal AND t2.highest sal;

BT IR JE R RANT

mysqgl> SELECT
tl.department id,
sa AS '‘PHTH',
t2.grade_level
FROM (SELECT
department id,
avg(a.salary) sa
FROM employees a
GROUP BY a.department id) tl, job grades t2

WHERE
tl.sa BETWEEN t2.lowest_sal AND t2.highest_ sal;

o e o +

| department_id | “FIL#H | grade_level |

o R o +

| NULL | 7000.000000 | C |

| 10 | 4400.000000 | B |

| 20 | 9500.000000 | C |

| 30 | 4150.000000 | B |

| 40 | 6500.000000 | C |

| 50 | 3475.555556 | B |

| 60 | 5760.000000 | B |

| 70 | 10000.000000 | D |

| 80 | 8955.882353 | C |

| 90 | 19333.333333 | E |

| 100 | 8600.000000 | C |

| 110 | 10150.000000 | D |

o o o +

12 rows in set (0.00 sec)



whereflhaving[SHEIIFE 11
whereZhaving/GTH, FILA(ER

L FRETER (RITHRITTER)
2. FFEi (BB 21T FAR)

3. frF&EMl (—17%51)

MmN

L FERBENMESA

2. FEMBIBHERERA N,

3. IrETEM, RIEEEBITHRIBRERMEH > < >= <=0 =0 <> 1=
4. HITER, —BEEECE TR

in(notin): FEPHIEE "

anys{ & some: FITZIR B HE—AME A, Holna>some(10,20,30), a kT
TEHPEEZE N, akTFrERPRIMERT, % FFa>min(10,20,30).

all: FI# iR B R r A ("8, Eklna>all(10,20,30), a kF &l rE

B, #AiEY, a kT FERPRXERTTHEENSEE, FHT
a>max(10,20,30);

5. FEMMPITILLT EEMPIT, ROVEEWMRMEME T FEmRLR.

mysql¥®Ain, any. some. all

in, any, some, allf}jl@& ¥ & REHR L —
in: in¥ M TwhereKiiAr, HAEM &R A TEE N 4R

anyfilsome—#: WLLE=. > >=. <. <=, <ZEERMEA, HFERET. KT
RFET AT ANTFET AETHPRAEM— M.



all: LLL= > >=. <o <=, <SEHEARKMN. FHERET AT AFEF. A
Fo NFET T E b A B

TP B X R T

mEFEN
—Rgtr=E &, Tl
AR T9%5 Eb Abel it 55 2

/* DA iflabelf) Tt [IXAEWEIrETFEI] */
SELECT salary

FROM employees

WHERE last name = 'Abel’;

/*QEWRTAER., WiEsalary>DOMgER +/
SELECT *
FROM employees a
WHERE a.salary > (SELECT salary
FROM employees
WHERE last name = 'Abel');

Z a1, R~Fl
iR [Fljobid 51415 B TAHR . salarytb1435- R T2 R T 4. jobidfl T.#%

/*&IA job_id5 1415 R TAHF, salarytb1435 R TEZH R T, W4, job idfIT# */
/* D&M 1415 5 T.H) job id*/
SELECT job_id
FROM employees
WHERE employee id = 141;
/DB 1430 R T salary*/
SELECT salary
FROM employees
WHERE employee id = 143;
/¥ A T4 job id. T.%, TR job id=D and salary>2*/
SELECT
a.last name W44,
a.job id,



a.salary 1%
FROM employees a
WHERE a.job id

(SELECT job_id
FROM employees

WHERE employee id = 141)
AND
a.salary > (SELECT salary

FROM employees

WHERE employee id = 143);

FEW+DHRE, =Bl
A ERAR L5 KT 5055 TR AR T YR Jid A K T% [having]

/*ERRARLTHE KT 5053 TR AR T3 T idfMHRAIRT#% [havingl */
/DA 505 FRITH R AR5 +/
SELECT min(salary)
FROM employees
WHERE department id = 50;
/X Q&AW RAL LT */
SELECT

min(salary),

department_id
FROM employees
GROUP BY department id;
/*QIEQFERE LIk, W Emin(salary)>D*/
SELECT

min(a.salary) minsalary,

department_id
FROM employees a
GROUP BY a.department id
HAVING min(a.salary) > (SELECT min(salary)

FROM employees
WHERE department id = 50);

wHIxAIREFEN, Tl
s LT R )R Hh -2 8 A ¥ min (salary) 5 salary . SATRCRUNT -

mysqgl> SELECT
min(a.salary) minsalary,
department_id



FROM employees a
GROUP BY a.department_ id
HAVING min(a.salary) > (SELECT salary
FROM employees
WHERE department id = 500000);
ERROR 1242 (21000): Subquery returns more than 1 row

BTN FEMREREREL T 1TiE%.
L R TR R TAS S 5 & 2 T Fy e

FIFEB(FEHERE—TIZ1T)
P FEWMTEE RS TREFFMEM : in(notin). any/some. all,
R TRIVEE, B EE—Tdistinct &g 5

1

i& [Ellocation_id £ 140051700838 ) A BT A 2 Tk 44

/*R [ location idi&14008% 1700038 THBIFA i Ttk 4 */
/*TTRI*/

/+*D# ] location idiE14008% 170005 140 E */

SELECT DISTINCT department_id

FROM departments

WHERE location_id IN (1400, 1700);

/* QWA T4, TR ROIE PR IE—A+/
SELECT a.last name
FROM employees a
WHERE a.department id IN (SELECT DISTINCT department id
FROM departments
WHERE location id IN (1400, 1700));

/*J5R2: i HanyScBL*/

SELECT a.last_name

FROM employees a

WHERE a.department id = ANY (SELECT DISTINCT department id
FROM departments



WHERE location_ id IN (1400, 1700));

/)R, THiS5not infffi*/

SELECT a.last_name

FROM employees a

WHERE a.department id <> ALL (SELECT DISTINCT department id
FROM departments
WHERE location id IN (1400, 1700));

52

A 18] Ho Al AP Ebjobid A ITPROG LAME R LHAKH 2 T A TS5 14,
job_id. salary

/xR Bl HA TRpp bk job idAy 'IT PROG' TAME— LKA B LAY 1.5, 44, job id.
salary*/

/*D#& i job_idl 'IT PROG 3| UE-TH% */

SELECT DISTINCT salary

FROM employees

WHERE job id = 'IT PROG';

/*QEW R TS5 4. job id. salary, slary<OR{EE—4*/
SELECT
last _name,
employee_ id,
job_id,
salary
FROM employees
WHERE salary < ANY (SELECT DISTINCT salary
FROM employees
WHERE job_id = 'IT PROG') AND job id != 'IT PROG';

/*aE*/
SELECT
last name,
employee id,
job id,
salary



FROM employees
WHERE salary < (SELECT max(salary)
FROM employees
WHERE job _id = 'IT PROG') AND job id != 'IT PROG';

53

i [0 E A T e Ebjobid ol TTPROG HRI T A L IGHY 52 THY 32 T5 144
job_id. salary

/*REHAR TR job_idy 'IT PROG "#f| 1A LHARH R THY R T5. #4. job_id.
salary*/
SELECT
last name,
employee_ id,
job_id,
salary
FROM employees
WHERE salary < ALL (SELECT DISTINCT salary
FROM employees
WHERE job id = 'IT PROG') AND job id != 'IT PROG';

/B */
SELECT
last name,
employee id,
job_id,
salary
FROM employees
WHERE salary < (SELECT min(salary)
FROM employees
WHERE job_id = 'IT PROG') AND job id != 'IT PROG';

I A Tow's m/MEH TR BRI R TEL, 3F7.



/*20) 5 Lo 5 /N H LS e i R TAE R */
/* O I/NG 7 T4'5 */
SELECT min(employee id)
FROM employees;
/& W e L */
SELECT max(salary)
FROM employees;
/*QF I BHRATER*/
SELECT *
FROM employees a
WHERE a.employee id = (SELECT min(employee_ id)
FROM employees)
AND salary = (SELECT max(salary)
FROM employees);

/*T72*/
SELECT *
FROM employees a
WHERE (a.employee id, a.salary) = (SELECT
min(employee id),
max(salary)
FROM employees);
/* 3%/
SELECT *
FROM employees a
WHERE (a.employee id, a.salary) in (SELECT
min(employee id),
max(salary)
FROM employees);

FTALIEF W, 732 3E M

existsf5E (tBIUfEXF=Ei9)
1. 3B exists(SEREMEIMIEN).

2. existsEHZIR: 1800, existsEIfHILR AR AW AR 2P R E R B A .



3. ki, fEHexistsiFEI), 4aXFEAE FinfRAE, B Llexists /D

4. FIETHPAERANE, XEPITEER, REEERTRNLER, EREFERETT
e, TEEPY R EERP BN, BT U R T,

1

1 L7 51

mysqgl> SELECT exists(SELECT employee id
FROM employees
WHERE salary = 300000) AS 'existsiR[H18#0";

o +
| existsik[F1E#0 |

S +
| 0|
S +

1 row in set (0.00 sec)
2

I FTA A TR AR

/*exists \| )& */
SELECT exists(SELECT employee id
FROM employees
WHERE salary = 300000) AS 'existsiR[[1E(#0";

/B BT 14 %/
SELECT department name
FROM departments a
WHERE exists(SELECT 1
FROM employees b
WHERE a.department id = b.department id);

/*F FH inSZ 8 * /

SELECT department_ name

FROM departments a

WHERE a.department id IN (SELECT department id
FROM employees);



aN(IE
B 5L TR
/*BRBCA B LHER) */
/*existsiSLI */
SELECT *
FROM departments a
WHERE NOT exists(SELECT 1
FROM employees b
WHERE a.department id = b.department id AND
b.department id IS NOT NULL);
/*inf 75 */
SELECT *
FROM departments a
WHERE a.department id NOT IN (SELECT department id

FROM employees b
WHERE b.department id IS NOT NULL);

A S Hb.department_id IS NOT NULL, Mft4, ARV, M FE.

NULLAS K1
Tl

ffi Finot inf) 77 s AW A B THERTT, WF:
SELECT =*

FROM departments a
WHERE a.department id NOT IN (SELECT department id
FROM employees b);

BT EER
mysql> SELECT *
-> FROM departments a
-> WHERE a.department id NOT IN (SELECT department id

> FROM employees b);
Empty set (0.00 sec)



not infIFAL T, FAIPHIRENNULLE I, AP 45 2R =S .
P JERR, SIS

4 Q:nt

1ICNS

L A 7 WA, ERRS UL 5]

2. yE@in. any. some. anyffjfilik

3. FEAEANULLEIIE, notin& A Kbi, XAEHE
4. FEUAIELRIEE, ISR

Mysql R 5B
1. 4515 mysqlILat AR

2. 25 VeffmysqldERA (HR)

3. B3 EHRMARRE(LAIER)

4. %84)%: DDL¥ WL#H4E

5. %55k%: DML#AEI A (insert,update,delete)
6. 4B65S: select&ifySLnlis

7. BT DufkselectZ{MEEN), WHRIL

8. 8K VEEHEF RIS T (order by & limit)

9. %B9%: /4lEEA# (group by & having)
10. 58105 : W HEJLHA R EEE#%

11 SR RN TR AW % B



mysql 25| KIEH2025, BEREERE—T, KWRKFMBEHIEitsokugk#H 855
mysqlfH EHEAR!

RIEAIT: REREEJAVATREUE % i3 U 9k}

F135/F: MIRNULLESER9mIT, 1EABGASBERA
FTFEARTFsqU BERY . T LU fSitsoku, R Ak Msql s F.

XAEMysql 25145135
4% : mysqgl5.7.25, cmdfird i TiE A

BRI NULLE IS %, rTREHH LS P AEABIRIBOR, AR MR, BAMIKEER
NULLZ BT, fari e

tEEBEERFR{ERNULL
INEE T R

mysql> select 1>NULL;

1 row in set (0.00 sec)

mysql> select 1<NULL;



1 row in set (0.00 sec)

mysql> select 1<>NULL;

1 row in set (0.00 sec)

mysqgl> select 1>NULL;

1 row in set (0.00 sec)

mysqgl> select 1<NULL;

1 row in set (0.00 sec)

mysqgl> select 1>=NULL;

1 row in set (0.00 sec)

mysql> select 1<=NULL;



1 row in set (0.00 sec)

mysql> select 1!=NULL;

o +
| 1!=NULL |
R +
| NULL |
R +

1 row in set (0.00 sec)

mysgl> select 1<>NULL;

S +
| 1<>NULL |
S +
| NULL |
o +

1 row in set (0.00 sec)

mysgl> select NULL=NULL,NULL!=NULL;

o o +
| NULL=NULL | NULL!=NULL |
o o +
| NULL | NULL |
o o +

1 row in set (0.00 sec)

mysqgl> select 1 in (null),l not in (null),null in (null),null not in

| 1 in (null) | 1 not in (null) | null in (null) | null not in (null)

o e e e
+
| NULL | NULL | NULL | NULL



Fom e R S R
+
1 row in set (0.00 sec)

mysgl> select l=any(select null),null=any(select null);

S S +
| l=any(select null) | null=any(select null) |
S o +
| NULL | NULL |
S L +

1 row in set (0.00 sec)

mysgl> select l=all(select null),null=all(select null);

o o +
| 1=all(select null) | null=all(select null) |
o o +
| NULL | NULL |
o o +

1 row in set (0.00 sec)

25 ARMMEMNULLERBES (> < >=, <=, !=, <>) #F# (in. notin. any/
some. all) Lbigh}, jREBMEARINULL, NULLAENgAG/RIERIBHE, A1 K0,

EEEIE
mysgl> create table testl(a int,b int);
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into testl values (1,1),(l,null), (null,null);
Query OK, 3 rows affected (0.00 sec)

Records: 3 Duplicates: 0 Warnings: 0

mysql> select * from testl;



| NULL | NULL |
S —— S S ——— +
3 rows in set (0.00 sec)

Fm3SHSE, NEEBE T, KR EEINULLAY SR .

IN. NOT INFINULLEEE:

INFONULLEE 5

mysqgl> select * from testl;

3 rows in set (0.00 sec)

mysql> select * from testl where a in (null);
Empty set (0.00 sec)

mysgl> select * from testl where a in (null,l);

2 rows in set (0.00 sec)

2538 MINMINULLLLERIN , Joik#&#) it ANULLAIE R

NOT IN FINULLEESR

mysql> select * from testl where a not in (1);
Empty set (0.00 sec)



mysgl> select * from testl where a not in (null);
Empty set (0.00 sec)

mysqgl> select * from testl where a not in (null,2);
Empty set (0.00 sec)

mysql> select * from testl where a not in (2);

o o —_ +
| a | b |
o Fom—_—— +
| L L
| 1 | NULL |
B B —— +

2 rows in set (0.00 sec)

%51%: YNOT IN jiHANULLER, NBHARRILT, B sqliy& s Rasnst.

EXISTS. NOT EXISTSFINULLEE#%

mysqgl> select * from test2;

o o +
la [ b |
o S +
| L L
| 1 | NULL |
| NULL | NULL |
B o +

3 rows in set (0.00 sec)

mysqgl> select * from testl tl where exists (select * from test2 t2
where tl.a = t2.a);

o Fom—_—— +
| a | b |
o o +
| L L
| 1 | NULL |
B —— B —— +

2 rows in set (0.00 sec)



mysqgl> select * from testl tl where not exists (select * from test2 t2
where tl.a = t2.a);

B B +
| a | b |
B —— B +
| NULL | NULL |
B B +

1 row in set (0.00 sec)

LEFRATE H T Ftest 14 E T Ktest2,

#0385 /A] il F exists. not existsX}[htestl.a=test2.a, FEAH=AFELLENULL, 55 H7 8
—.

FIFTNULLE BEAAIS NULL, IS NOT NULL

mysgl> select 1 is not null;

o +
| 1 is not null |
o +
| L
o +

1 row in set (0.00 sec)

mysql> select 1 is null;

Fomm e +
| 1 is null |
Fomm e +
| 0 |
Fomm e +

1 row in set (0.00 sec)

mysqgl> select null is null;



1 row in set (0.00 sec)

mysgl> select null is not null;

R +
| null is not null |
S +
| 0 |
S +

1 row in set (0.00 sec)

B LHAROER, RERZER 1840,
£ FIBRE A2 HEE IS NULL. IS NOT NULL.

RERERNULLEIR

il

mysqgl> select count(a),count(b),count(*) from testl;
Fom e ——— Fom e Fom +

| count(a) | count(b) | count(*) |

Fom e Fomm e Fom e ——— +

| 2 | 1 3|

Fom e Fomm e Fom e ——— +

1 row in set (0.00 sec)

count(a)ig [l 7 247i05% , a-BCMNULLII A ST H K
count(b)ig [H] 7 117id5% , ANULLE2fTiCR A S H k.
count(*) " DIGETH T A SR, it B4R & 5 HNULL,
BHEE

mysqgl> select * from testl where a is null;

| NULL | NULL |
S S S——— +
1 row in set (0.00 sec)



mysqgl> select count(a) from testl where a is null;

Fommmmmee o +
| count(a) |
Fommmmmee o +
| 0 |
Fommmmmee o +

1 row in set (0.00 sec)
LT 1A sqlfd Hlis null & H 74558, %52/ sqlrcount(a) iz [ )2 017
45k count(FB) TLIEL B ANULLIME, count(*)n] LGEHHE Anull 47 .

NULLABEfE N E5ERYME

mysql> create table test3(a int primary key,b int);
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into test3 values (null,l);
ERROR 1048 (23000): Column 'a' cannot be null

FHBRNCIET — 1N Ftest3, FRakRiBENAREANZT, HANT —FKNULLAVESE, MRESH
H: a FEBEMERGENNULL, RATE— T EME)8E

mysql> show create table test3;

Fommmm o . +
| Table | Create Table |
Fommmm o . +

| test3 | CREATE TABLE “test3” (
“a® int(11) NOT NULL,
*b> int(11) DEFAULT NULL,
PRIMARY KEY (~a”)
) ENGINE=InnoDB DEFAULT CHARSET=utf8
T o +
1 row in set (0.00 sec)

M BT ERASET DA, 47 BOs BRI, 7 Bis H 3l E not null,
28 HPBOV R, B2 AR E not null.



B 1 _EmiX iRt s, NULLEYIS DU LMD AL BE, 5 5 4, ATk
S INULL. FrRA, SEZNE AN 7 BERINR 7 B e ANULL, 58 —4MBKA

fE-

=+
IﬁL‘:\ =a

NULLAE A A ZRAE R I, A 9 1A R0

IBM{EFINULL{E iz E4F (> <\ >=. <=, !=, <>) & (in. notin. any/
some. all) , jR[FI{EHZFANULL

BINFINULLELERIS , ToikEi#) i ANULLAY R

4NOT IN J5 T ANULLER, Rigtt 2G0T, A sqli &g 45 R A=
W7 2 75 A28 HAEFIIS NULL. IS NOT NULL

count(FB) LG iHFBOANULLEE, count(¥)w] DAGETHE null 47

BB R R, B2 A3 E not null

NULL'Z Gk AR A RERT , 5820 W] 7 BEAY IR 57 BeAS i INULL, 548K

IME
Mysql &5 B %
1. 15 mysqlEEAl AR
2. B2 WRmysqIEERA (HA)
3. H3M: BHRLERAR(LMEE)
4. SB4JE: DDL W#RAF
5. %55%: DML#EMEILAE (insert,update,delete)



6. 4561 selectdLliEs

7. SHTR: DifkselectihE W, BRI

8. SH8K: VEMFHET ) W (order by & limit)
9. HIE: N4EMIEM (group by & having)
10. 55105 : W HBJLHA B EOH#

11, S RN TR i R B

12, %125 78# (EWEZ, RTL8%8)

mysqlR 5 RBEA208 5, SEXRIIERE—T, WERFMEMEitsokusih 8 &5 2
mysqlf REAR!

RIEARST: KORZJAVATRIUE £ w5 B vk

F145F: BSERE
FHEREFsqlE RERY . FTRUINFR M Fitsoku, HKR K AsqliE Fo
XAEMysql R 25145

A% mysql5.7.25, cndfy & 3R TN

TR, AW BB ERS, FUAREEFEREE.



ARAR
1 Afrak#s, efAttam?

2. HEJLAFE

3. HSTH WERAETE SRR

4. FEHIIEE PO TR

5. . AR ESE. WEER. LR
6. HRS PR E S L BL G

7. RT RS LA

AR ES?

B a5 SRR R B BT — HERAE, X SR E R R B A I PAT T, B A
KW, AEAFAEIR I RINEE DL

ZABIF
EEAnAR BRI #2IK 100884, BRI F

1. \ATK 141100
2. Z5BIKFN100

MRERESFHR T, bl HR& A 2RER
1L R AlKP /100 Bk 1901100
2. ARG AL BRI RSO R LA

WMREAFSH SR, TTREHBIAS: Ak /b 17100, R RGEH T, SEBIK - #A N
100, TARKEEZS /D T100,



EFTLMFHE(ACID)
[F 14 (Atomicity)

HE BTSRRI FERAE R, BREE2ETED), 83 RN, XA R R
REERKEW), WRAEERKE XN 71

— % (Consistency)
— AN WAIIEEHE PN — A — B AR S AR B B 5 — A — B IR S

BRI B E o FE B, SRR T R RHRES, X FRIRZS
TR SC BT AN TETS B S W72 o Bl Ak = AR — 2Bk 21k B E
AR A ERYERIBUD T T S BRI N, B AFRA T A e AR AL T A —

MIXBE BT, BB —2ctk, B, BRI ZH ERG, RASTRMNEN. &
PR 53 B P S B A 45 SR e A A

fR 1% (1solation)

— AW PAT A REPIAL S5 T RI— A 255 A B R 5 A1 2 6l T AR 800 X 2 1) A
HORMRER, I EPITRAAHS Z AR AT

15 14 (Durability)

—ANHG R, AR B SO R R AV . HHEFREZ A, B
ST AT, BBORAKATER -

Mysql P ESR1E

mysqlH 55 BINRIEAF S5, $fTinsert. update. deletefRfERYIMR. K3 /% A IR
o5 R ERSES

R IR S5 2 1 2E Bautocommi t 2 Y o



B LL=55 75 Mk 55 i 55

FRIVES

FEABTE. B EE, Hlhinsert. update. deleteifh], FSHIITE -
P22 5 1R FHmysql N B 3l Y o

EFE A Frautocommit BB IF)E T H IR

mysgl> show variables like 'autocommit';

R S +
| variable name | Value |
R S +
| autocommit | oN |
R S +

1 row in set, 1 warning (0.00 sec)

autocommit NONFERITFE T HINER -

BNES
FEREFIITRE. REHER, HIFRE A .
277 TS 55 -
i ¥
ik

//REA H IR LS
set autocommit=0;
/ /I T ST

commit | rollback;

AL PRACESSERAE, AT

mysgl> create table testl (a int);
Query OK, 0 rows affected (0.01 sec)

mysql> select * from testl;
Empty set (0.00 sec)



mysql> set autocommit=0;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into testl values(1l);
Query OK, 1 row affected (0.00 sec)

mysqgl> commit;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from testl;

T +
| a |
T +
| 1
o +

1 row in set (0.00 sec)

A2 BRI

mysql> set autocommit=0;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into testl values(2);
Query OK, 1 row affected (0.00 sec)

mysql> rollback;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from testl;

1 row in set (0.00 sec)
AT LLVE S| EE SRR T
FA 1B autocommit i 5 o] 2



mysqgl> set autocommit=1;
Query OK, 0 rows affected (0.00 sec)

Fi2:
ik
start transaction;//Jf)1 555

/ /AT HSTERAE
commit | rollback;

AL R FHSERAE, W

mysql> select * from testl;

o +
| a |
o +
| 1
o +

1 row in set (0.00 sec)

mysgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into testl values (2);
Query OK, 1 row affected (0.00 sec)

mysqgl> insert into testl values (3);
Query OK, 1 row affected (0.00 sec)

mysgl> commit;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from testl;



3 rows in set (0.00 sec)
TR I T 2550 -
A2 BRFSGRE, T

mysqgl> select * from testl;

S +
| a |
S +
| L
| 2|
| 3|
S +

3 rows in set (0.00 sec)

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysqgl> delete from testl;
Query OK, 3 rows affected (0.00 sec)

mysql> rollback;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from testl;

S +
| a |
S +
| 1|
| 2|
| 3|
S +

3 rows in set (0.00 sec)

T ES R RATMER T test 18I, BoRMER T 37T

, WIEER T

%o



savepoint X E=F

FERESPRANPUT T — KIMEAE, TTRERATABENRTR 50 . B AE?

BATAT LI — KIARVES FILANER Sy, SR E e E BR AR W] LUfH fisavepoinf 5L
B, RIT

FeitbRtest LA :

mysql> delete from testl;
Query OK, 3 rows affected (0.00 sec)

mysqgl> select * from testl;
Empty set (0.00 sec)

Hi/RsavepointZ R, INEFE:

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into testl values (1);
Query OK, 1 row affected (0.00 sec)

mysql> savepoint partl;///E /{7 h
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into testl values (2);
Query OK, 1 row affected (0.00 sec)

mysql> rollback to partl;//fjsavepint = partIfiE4] 2 Y aiiEm] 2 (8 oA o
R

Query OK, 0 rows affected (0.00 sec)

mysql> commit; //fii 9145

Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from testl;



1 row in set (0.00 sec)

M BT, ST 7200m AR AE, e A T 18R

savepoint i B4 frollback to spl—ilEfli ., A LLKIRTE MsplE
rollback toXZ [H]HHEAE R R .

REES

FORTEF S5 HPUTH & — 2 e, A, {HE& A< fiinsert. update. deletef:
VB, B 2 A B s 45 W e A — 2k RE L IAE

RREIT -
start transaction read only;

ZNE

mysgl> commit;
Query OK, 0 rows affected (0.00 sec)

mysqgl> start transaction read only;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from testl;

N — +
| a |
SR +
| 1
| 1
S — +

2 rows in set (0.00 sec)

mysqgl> delete from testl;
ERROR 1792 (25006): Cannot execute statement in a READ ONLY

transaction.
mysgl> commit;
Query OK, 0 rows affected (0.00 sec)



mysql> select * from testl;

o +
| a

o +
| 1
| 1
Fomm +

2 rows in set (0.00 sec)

Hedi g pifTdelete SRR

FES5HR—L 8
oK 2 1] O R B TR AE 2 F 55 AT DL R A o
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EERR
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AESIE

AN GBI P N TN RBREAE L, BRI R — R
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EBE. AATESE . WEE R LI, Hr R )i
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ZIBEIER )T
RS PEEAT, AN, FOUSEa TR, AR SR T T AR

HEABRMEINT : 1. 4TIPESF 2. A SHONXAYIESR . AFLE 3. AT IXHIEL
. FAIREE CuftasiREl, kR TE) 4 ESEAXKIEER, KIERAFIE
(HTFRTEE R, A IRBGE RIS N ER)

HYIBIRAT: FEFSFAE2HBAEIIEAN T —RXIIER . e SEAR 3SR
(ST ME—ZJ3R)

FHRAERTARBURAG L T LI, BIAIRX (AHREE 0. SHNY) TF7E, B
TEEARN T

LI DA 2 PR F R I HAE G SEX) T2 L i (iS5 mHX
HTE) $RAERR, (HBIUERAE AT AR STHE T 1 ARAEIT ™ AR iR, MU LA T 4% —
ko

WARIEREPLEA T, RELHTE, TR PR R .

ESHNRERA

LS5 AT R, AT AR AT ST RO IE A, LLInA. BRI
I BEAT A, AJR 75 W] LR BB EL SR A2 O o sl B BARAR A B9, X7 B EE T 55 1Y)
WS R R PRAIE A [5] RTS8 ) v o 7 AR BRI R SRR A — R Y o

F55 B 00 E B T IR 2 A 3555 Z 1R T WM R B TE A Y R
I 25 R 43 g 4

1. K25 : READ-UNCOMMITTED

2. E4E%: READ-COMMITTED

3. W[E&}%E: REPEATABLE-READ

4. H4F: SERIALIZABLE



T4 A R RS R BOR B , 2x S B A S Tt R A

EERE R

mysqgl> show variables like 'transaction isolation';
S S +

| Variable name | value |
e S +

| transaction isolation | READ-COMMITTED |
e S +

1 row in set, 1 warning (0.00 sec)

BERAIZE
529K, MO EjRmysql, W
fEimysql i my.init ST, FRATKFE B9 5% &~ READ-UNCOMMITTED, 41F:

# PRESZiX & , READ-UNCOMMITTED AR5 , READ-COMMITTED 3 L3¢ , REPEATABLE -

READH| #E 4 {i£, SERIALIZABLEH {7
transaction-isolation=READ-UNCOMMITTED

DVEH B B 3T FFemd & 0, H)jdmysql, T :

C:\Windows\system32>net stop mysql
mysql fRS5IEFEFFLL. .
mysql k55 EIELL.

C:\Windows\system32>net start mysql
mysql JRSIETEREZ) -
mysql kS E&E3HI.
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Fok

MW —>mTm X

MmO We>N"—"C>—""mwn gO»tmx !

FAE PR AT AR, ERRLIEEXG, LB SRR B O A&
B, HAMLR T AT

FHEFATRE R —F, P& B ol Wk i, R mANE D, WfgA. BE,
PN B O Ao sk mysqls

f

READ-UNCOMMITTED: jEFiZ

X

¥5 b5 25 2% 73] & READ-UNCOMMITTED:



# PBES 2% & , READ-UNCOMMITTED AR5 , READ-COMMITTED 2 L3¢ , REPEATABLE -

READH| #E4 {i, SERIALI ZABLEHE {7
transaction-isolation=READ-UNCOMMITTED

H Jmysql:

C:\Windows\system32>net stop mysql
mysql fRS5IEFEFFIL. .
mysql k55 ERIELL.

C:\Windows\system32>net start mysql
mysql fRS5IEFERZD .
mysql RS E&LEBHI.

R E I -

mysqgl> show variables like 'transaction isolation';
S S +

| variable name | value |

e e o S +

| transaction isolation | READ-UNCOMMITTED |
S S +

1 row in set, 1 warning (0.00 sec)

ST oS test1 B

delete from testl;
select * from testl;
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ABEOWF:

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysgl> select * from testl;
Empty set (0.00 sec)

mysql> select * from testl;

o +
| a |
o +
| 1
o +

1 row in set (0.00 sec)

mysql> commit;
Query OK, 0 rows affected (0.00 sec)

BT 14T :

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysql> insert into testl values (1);
Query OK, 1 row affected (0.00 sec)



mysqgl> select * from testl;

S +
| a

S +
| L
S +

1 row in set (0.00 sec)

mysql> commit;
Query OK, 0 rows affected (0.00 sec)

-l

T2-A: Fofid. T6-A: AR, TOMZIBIARIELR, WWIATLHF I BEAKLN. Bt
WY H BT S o

T2-A: B, To-A: AEE. EMBIKLAERA—H, SRIATEE .

g BARWRZMOT, WIS bR SRR R, SUGRIERA 4,
BT R ARTEE

READ-COMMITTED: iEEI23%

Wb B8 2% ) B S READ-COMMITTED

# PRS2 iX B , READ-UNCOMMITTED 2 A3 , READ-COMMITTED 2 E &3¢ , REPEATABLE -

READW] 4 iz, SERIALIZABLEH{T
transaction-isolation=READ-COMMITTED

H Jgmysql:

C:\Windows\system32>net stop mysql
mysql fRS5IEFEMS IE. .
mysql k55 ERIELL.

C:\Windows\system32>net start mysql

mysql ARS5IEFE)RD) .
mysql AR%EZRIEI.



AF R ) -

mysql> show variables like 'transaction isolation';

iy Fomm o +
| variable name | value |
e e oo +
| transaction isolation | READ-COMMITTED |
Sy oo +
1 row in set, 1 warning (0.00 sec)

g A test 1 R 50 ¥ -

delete from testl;
select * from testl;

AR T FE2 AN 17 1 P T N TR A -
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ABEOWF:

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysgl> select * from testl;
Empty set (0.00 sec)

mysql> select * from testl;



Empty set (0.00 sec)

mysqgl> select * from testl;

N — +
| a |
N — +
| 1
N — +

1 row in set (0.00 sec)

mysqgl> commit;
Query OK, 0 rows affected (0.00 sec)

B HNF

mysgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into testl values (1);
Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testl;

S +
| a |
T +
| 1|
S +

1 row in set (0.00 sec)

mysql> commit;
Query OK, 0 rows affected (0.00 sec)

Z-
T5-B: A%, T6-AGIIT: JTosd. ABANEIBIEE. HPIBAMEL.

To-ARI1: Jo¥#E, T8-A: FE TBHAREE, HWNBEAZRAZ T, ARSI TBERAZH
e, BHTAT AR EAR AR RO B o

T2-A. T6-A: Jolifls, T8-A: HHHE, LUEEMERA—HE, RIIATER R,



g BORZWIT, TCEBRNEI b F 550 RS, o AIE Al 55 B4
RAZWIEE, SUGERRARA 4, REDUESE, B TRERL AR,

REPEATABLE-READ: TJEEiE

¥5- b8 25 2% 73] B REPEATABLE-READ

# BB 5% E , READ-UNCOMMITTED{EATE A , READ-COMMITTEDE .32 48 , REPEATABLE -

READW] 4 {3z, SERIALIZABLEH {7
transaction-isolation=REPEATABLE-READ

H Jimysql:

C:\Windows\system32>net stop mysql
mysql JRS5IEFE(EIE. .
mysql k55 ERIELL.

C:\Windows\system32>net start mysql
mysql 55 IEFERZ) .
mysql k55 CE&R .

BRI

mysqgl> show variables like 'transaction isolation';
e e S +

| Variable name | value |
Sy R +

| transaction isolation | REPEATABLE-READ |
Sy S +

1 row in set, 1 warning (0.00 sec)

JiE e test L B B :

delete from testl;
select * from testl;
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ABOMT:

mysgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from testl;
Empty set (0.00 sec)

mysql> select * from testl;
Empty set (0.00 sec)

mysqgl> select * from testl;
Empty set (0.00 sec)

mysgl> commit;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from testl;



2 rows in set (0.00 sec)

B TN :

mysql> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysgl> insert into testl values (1);
Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testl;

N — +
| a |
SR +
| 1
| 1
S — +

2 rows in set (0.00 sec)

mysql> commit;
Query OK, 0 rows affected (0.00 sec)

ZEal i

T2-A. To-ABH: oA, T5-B: AHHE. ABABIBRILE, HHIBANESE.
T8-A: JToH#li, WINBEARZ 1. ARAZIBEIEZHEE, AP 3Uias R —Hea

BOAEARE, Bl EE L

g5 TEEPMOT, AREBUMER:, REENEHAM S CRZMEIE, SRENEER—

B, BPRrEEBE.

LNEER

%132 & 7FREPEATABLE-READ (R HAF %) ZH] NI, FELIERESASChTESE

e



B4 P B8 4 7] B A REPEATABLE-READ

# P2 % B , READ-UNCOMMITTED L AR 2% , READ-COMMITTED 5 .24 , REPEATABLE -
READWH] 4 i, SERIALIZABLEH {7
transaction-isolation=REPEATABLE-READ

H jJimysql:

C:\Windows\system32>net stop mysql
mysql JR&FIEFEFFIL. .
mysql JR55 IR Ik

C:\Windows\system32>net start mysql
mysql JRS5IEFERZ) .

mysql k%5 C&R B,

EHERELA

mysqgl> show variables like 'transaction isolation';

e

mysql> create table t user(id int primary key,name varchar(16) unique
key);
Query OK, 0 rows affected (0.01 sec)

mysqgl> insert into t user values (1, ' AHJava'), (2, ' B AHJava');
ERROR 1062 (23000): Duplicate entry ' AHJava' for key 'name'’

mysgl> select * from t user;
Empty set (0.00 sec)

EmEEA I Bt user, namei¥iN T ME—ZHK, Firname AREEE, AN
L



FZ IS T8 WP 7E 24N 1T 11 A AT T T A -

147
H?[[
JHAB
Ts
1t

OY VS MR AR

S O o

-

N~
S I =T e B e S T SR o

= O

-~



T ESSE<EHhodbP0oV.O~A~S NoHae . ~S+ 0+ I50n0H> 050 n o -
= o



MO~ DU P* w08+ |50 0 o .-

= <



Tw.wngﬁ.ﬂEnJavaEﬂZEﬁﬁ<br/>Se.l.eCt*fromt IS5 v 0 = 2.9 o
N



v o & g8¥.

= O



T“um}%u}E.Java<br/>insertintot 15 v O = > © —~ 5 0 un —A\N -
~



Tw.wngﬁ.ﬂEnJavaEﬂZEﬁﬁ<br/>Se.l.eCt*fromt IS5 v 0 = 2.9 o
0]



Tc
90

it

ABEOMWTF:

mysqgl> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysqgl> select * from t user where name='}§ \HJava';
Empty set (0.00 sec)

mysqgl> insert into t_user values (2,'AHJava');
ERROR 1062 (23000): Duplicate entry ' AHJava' for key 'name'’

mysqgl> select * from t user where name='}§ \HJava';
Empty set (0.00 sec)

mysql> commit;
Query OK, 0 rows affected (0.00 sec)

B&E 40 F

mysql> start transaction;
Query OK, 0 rows affected (0.00 sec)

mysqgl> insert into t_user values (1,'#AHJava');
Query OK, 1 row affected (0.00 sec)

mysql> select * from t user;

Fom e +
| id | name |
oo +
| 1 | BAHJava |

SRR +

1 row in set (0.00 sec)



mysql> commit;
Query OK, 0 rows affected (0.00 sec)

F T

AN E R AR Java, FIAZHIEER T —T (TSZ) BHPREHFE, RIAF
1E, WEET7TNZIPUTHN, T, MBIECRFLET, BANTORNZBEZEMAN T#HA

HJava,

SRIGAR ARSI . RIAERBHEANFER, REASHGEE CRIRE, XEE—K (T8Hf
7)), B AN Iavaib AN FIER o

BRI A BAR . BRI BIATEAENT, A 2 TEIER AR ? XARHEE T4, AR
AT )5

(&

SERIALIZABLE: 1T
SERIALIZABLEZ: b3 & W55 HTHUT (BAFHE MRS Hit. 55487
RHF, RO RITHIT, 2AEFZHNBEALS=EEFR) -
WHEHRF: BHEAPLEREERE, EEBLERE NEREE, FHSAPSRES SHEHE
BRI B N THMRRES, HERAFS R ML,
FREIFH—AHS, W TRIEFESPASHEIR EH R (. ATEE
B e 40iE) . IRAREEAY R, oAb A SRR B T
PANEEAY, SEFERREEGE R G, 1A o] DLgkst .
Hik. EEWRERFM, 35 BFREM.
XA R Tjavadt i)
java.util.concurrent.lock.ReentrantReadWriteLockZ& A R .
THERES BRIRR .
Wb B8 2 ) B H SERIALIZABLE

# [ HiX E , READ-UNCOMMITTED A% , READ-COMMITTED 3 U\ #2£4%¢ , REPEATABLE -
READH| 45 {i£, SERIALIZABLEHE {7
transaction-isolation=SERIALIZABLE



H Jimysql:

C:\Windows\system32>net stop mysql
mysql fRS5IEFEFFIL. .
mysql k55 BRI LL.

C:\Windows\system32>net start mysql
mysql RS IETERET) -
mysql fkSEAEBHI.

EEWRE -

mysql> show variables like 'transaction isolation';
e e TR +

| variable name | value |

e TR +

| transaction isolation | SERIALIZABLE |

e T +

1 row in set, 1 warning (0.00 sec)

SeiEaStest1 £ AR

delete from testl;
select * from testl;

AZI T FE 24N 77 1 T R TR A -

ik
I
[HAB



M+ @ PP = 0SS v oOUP 08 v o~ U % v« 08+ O v o oo
=~ = o



N P 0 = P P =@ S »nn © P O ..

= o



&
_mr DS YO < mtt D DO S DS

L
~=

Tc
50

it

o 4

"2 8 0 Q

I IS T BN a4, S ZBT4-BRAESPIHZE, HEITS-APT 5.



EHXA RS BR P AERRCR, KRR CES —THE. 5EEFHRCR.

WRDE K, F5HBEBTIIT T . BRI PAFAENES. Al EE R, LJHRS
T

XTIRBERARERE
L WEXEPEE G NIRRT TR, e B g Rel 71 A R

2. IBEZAIMRE. FRMEMAR, NS S SERIALIZABLES LR B AITHAT, HFR
BAER AT T . K SEARGIERE .

3. BRGEEEVIRh TS A G BARML S R IE R .

4. 4% (READ-COMMITTED) 1@ HMLE % .
B4

1L PRFSHANRAE: R —2ok. R FAk
2. BERFSBAEF W LA

3. set autocommit®] LI B & EIE H g 5
4, starttransaction: JFJEEE5

5. start transaction read only: JFJ5 H i)

6. commit: REAZHS

7. rollback: [H}E=H %5

8. savepoint: BRI

9. rollback to {77 & 7] DL BIR B AR A

10. ZEHRAPIFR RS LA B2 T FAr 5



11. TR, AES . £

Mysql 25 EH &
1. 15 : mysqlBERAIR

2. 2R VEffmysqlEHE R (HA)

3. B3R : BHRMERRELMEER)

4. %84)%: DDL¥ WL#4E

5. 45555: DML#/EIL A (insert,update,delete)
6. 5R65: selectEH I

7. ST DifkselectifEE W, BRI

8. 438E: PEMEHEFAI4 T (order by & limit)

9. fB9W: HUlEMIFMF (group by & having)
10. 58105 : W HEJLHA R

11 5115 HON TS EE W I B

12. 581258 F&iH

13. %135 MBENULLSBEIRT, 1L AR

mysql 25| KiEA20%2 5, BERTERE T, KBRKFMFEHEitsokugi# 855
mysqli S AR!



RIEART: KORAJAVATRIUE 2 w5 B 7ok

$E15k: ME
FHEETsqlE RERY . T RUINFR M Fitsoku, HKR A AsqlE Fo
XAEMysql RF 155 o

HiE: mysql5.7.25, cmdayd i TE RN

BRER

MR A FSSU: BRET— T YATHRSEH. ITHRE. BT bHEEE. i)
WAMMAMLS 7 — MR R Esql, SRR R

XAE—KAsal, RBGT, AR 4°

MRS G HIEE AP, R ZESURE KR BIsql, 15 H )RR AR 5T
b, RN RE—RIEsqIG T, T FREXNsqlBERRMRE R, ML,

Sbp I A TR A LB, OGO PR bR, JFH T ERE. i,
IRHFEE Z LIRS T 405

IRFATE H-2 IMEFSHOX LAl T, R G R 45 R e
BHE O BATEE T A LR M peix A 1]

o

T a=E
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Y AEmysql5 2 5 B . 2Pl . 1RSI IR B T 5 SCOLIET I Bl —
Lo, VLB B AR AL A Zh s A s, HLIE R T saql a2, A fRAF
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create view E 4
as

EiER ;

HMERERT R
o Bl

o MBI



=l

AP ST AR R T4 31 TAEER
/*ERIL: EREAP S aF AR TS BT IRMEE */
/* O - myv*/

CREATE VIEW myvl
AS
SELECT

tl.last name,

t2.department name,

t3.job_title

FROM employees tl, departments t2, jobs t3
WHERE tl.department id = t2.department id
AND tl.job_id = t3.job id;

/ QM LK */

SELECT * FROM myvl a where a.last name like 'a%';
BORINT -

mysql> SELECT * FROM myvl a where a.last name like 'a%';
S —— oo iy +
| last name | department name | job title |
T —— Fm o I +
| Austin | IT | Programmer |
| Atkinson | Shi | Stock clerk |
| Ande | sal | Sales Representative |
| Abel | sal | Sales Representative |
Fommm e R o +

4 rows in set (0.00 sec)

EREAIGE T A myvl, RAITEFR R TS B TRME BB, AR
DXL N R 2R, AFREERIER AT LT, sqlEi e 7.

=502

Zp12: BRI TR P TR P



/*%A2: BRI LAY +/
/* O ER B myv+/
CREATE VIEW myv2
AS
SELECT
tl.department id #|7]id,
tl.ag PR T,
t2.grade level T.&Z%|
FROM (SELECT
department id,
AVG(salary) ag
FROM employees
GROUP BY department id)
tl, job grades t2
WHERE tl.ag BETWEEN t2.lowest sal AND t2.highest sal;

/ * QA LI */
SELECT * FROM myv2;

5.

mysgl> SELECT * FROM myv2;
. N . +

| ®r7id | PHITE | TRZE |

NS
P

Fom e o +
| NULL | 7000.000000 | C |
| 10 | 4400.000000 | B |
| 20 | 9500.000000 | C |
| 30 | 4150.000000 | B |
| 40 | 6500.000000 | C |
| 50 | 3475.555556 | B |
| 60 | 5760.000000 | B |
| 70 | 10000.000000 | D |
| 80 | 8955.882353 | C |
| 90 | 19333.333333 | E |
| 100 | 8600.000000 | C |
| 110 | 10150.000000 | D |
Fom o e o +

12 rows in set (0.00 sec)



(ETEES

2fP 75 R

A1
WG, SRAEE, IR ATELE, AR .

create or replace view &%
as

AIER ;
ANl

CREATE OR REPLACE VIEW myv3
AS
SELECT
job_id,
AVG(salary) javg
FROM employees
GROUP BY job_id;

72

alter view #E4%
as

EIWIEN ;

ANl

ALTER VIEW myv3
AS

SELECT *

FROM employees;

HIERTRE

A
drop view #ME#1 [, #EI42]1 [, #E4n];



AT VAR I M ER 2 AR, 2 AR 48 PR 2 18] E -5 B T -

]
mysgl> drop view myvl,myv2,myv3;
Query OK, 0 rows affected (0.00 sec)

BigMESEW
desc K ZAFR;

show create view {ELH;

LUE

mysql> desc myvl;

S S R S S R S S S +
| Field | Type | Null | Key | Default | Extra |
S S R S S S S S S +
| last name | varchar(25) | YES | | NULL | |
| department name | varchar(3) | YES | | NULL | |
| job title | varchar(35) | YES | | NULL | |
S S S S S S S S S +
3 rows in set (0.00 sec)

mysql> show create view myvl;

o

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
—————————————— e

| View | Create View
| character set client | collation connection |



| myvl | CREATE ALGORITHM=UNDEFINED DEFINER= root @ localhost™ SQL
SECURITY DEFINER VIEW "myvl™ AS select "tl . last name” AS

“last_name”, t2 . department name~ AS
“department name”, t37 . job title” AS “job title” from (( employees’
“t1° join “departments® “t27) join " jobs® “t37) where

(("tl” . department id~ = "t2° . department id") and ("tl . job id"
“t37.7job_idY)) | utfs | utf8 general ci

1 row in set (0.00 sec)

show create viewﬁiﬁ§j7ﬂEE§E@ﬁUﬁ§ﬁ§¢Uo

ERE [BEXTH]
AL 1] 4 B s B SO T R i AN B SO P sqLiZ A
XL AT BB R, X R R AR AT R
T W5 R IR FE R P A BT, W DU AR . AL
AN SR T B o
—AROL T, AR AL AT R

Nl
CREATE OR REPLACE VIEW myv4

AS
SELECT last name,email

from employees;

insert into myv4 VALUES ('BgAHJava', 'javacode2018€163.com');

SELECT * from myv4 where email like 'javacode2018%';



UPDATE myv4 SET last name = 'X|f#ft' WHERE last name = ' AHJava';
SELECT * from myv4 where email like 'javacode2018%';

DELETE FROM myv4 where last name = 'X|fifg’';
SELECT * from myv4 where email like 'javacode2018%';

EE: ERERERNBAEM, THEEI.

=+
IﬁL‘:\ gl:l

L TR 8 e 5 R X o
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1. 4515 mysqlILabaHR

2. SB2R: WRmysqIEdERA (HR)

3. 35 EHIRALEERE(LAER)

4. %545 : DDL¥ W4tk
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6. 4B65S: select&ifjSLnlis

7. HTR: DifkselectiREW, BRI

8. 4B8E: VEMEHEFAI4 T (order by & limit)

9. B9M: HYAEMIEF (group by & having)
10. 55105 W HEJLHA B EOH#
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13. 135 HHNULLS BRI, ARG LR
14. 1458 WHMES
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15. 415K : JuCH iSemaphore ({55 &)



16. 516K : JUCHZtk 2 452 i) T. 2 CountDownLatch, #&HiAE
17. 517K : JUCH HIFEERHIMR: CyclicBarrier [t 673 F 37 5

18. %18K: JAVALREM, X—RtE T

19. 419K : JUCH ExecutortEZL i ff1

20. 45207 : JUCH{JExecutorHE4: ¥ f#2

21. 5821K: javartHYCAS, {RHZAIIE B R 1Y

22. 522K JUCJRR T H¥Unsafe, 5T 2550025 T 1#

23. 523K JUCHE TR, —RueE T

24. 4524 : ThreadLocal. InheritableThreadLocal ({45 1#)
25. BE25K: ZERJUCH I FHZE S

26. 265 FRMEMIUCHERNES, WEER!

27. BB27R: SRR, HOHERBIRFAILARFRIX AW

28. 428K SR, GRS HERGIE, — IR

29. 529K IR E W BRI T 3R

30. 4530 : JUCH T.H%CompletableFuture, 2% %+H;AE

31. HE3LR: RIRREHATER, X6F 7 IR HIE?

32. HE32K: WIERTHEER R ST A R L

33. B335 : BABURA PRIAAEA FE?

34. 4E34%H: googledR ki —Lbif FIMY I K THK
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mysqlf KB AR!



RIEAIT: REREJAVATREUE 25 U 5ok}

Flek: T=
Mysql Z 71 B bR it XA BH MBI A T 28— A B T & o i 4 i
YO R NIk e itsoku—Ae 5 Hijava. Buk. BRI EHA
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FAMER Hmysqliid #2, ZRBSZFME, Wi RENERE. TLELESR
GUEROR TR, MEMNFZRBEUASER LR ER R, W] s BN R g R ER
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ity
gl
<
1t
b

AR R ARGE XN, AR EXH, 8T mysqlikss 432 mi ) o

RRATEDE
. ERAZE
o  SHAE
{ERASE

BERALTSE

/1. EBEREREAAE

show [global | session] variables;
/BB R

show global variables;
//BEREEER

show session variables;

show variables;

T FH T show R g
BERREEHNRARTE
181t like B0 DC it d6 %€ 1) 25 B
//EEWRFM RS AT (1iketEMIDLEL )

show [global|session] like '$¥ZFEH4%';

T 7 showFllike K -




BEEREENRARE
/BB EN RS RRE
select @@[global. |session.]RHEAELK;

ERselectflee R, globalflisession)g AN 445 -

InRIE]

/ /R

set [global|session] RGARA=H;

//TTR2

set @@[global. |session. | &L E4=1H;
FHEEH P AAR, 2R RTHERMNglobal R, & THAS R TR E IR Msession
K, WRAST, BRI\ JsessionZ ]

R RMMEHTHE Teekit Y, FmagHEER, AEXERPMHE
AT —Aeff5, XRmEMERERKXS—T,

ERES

R

mysqlfii 55 4 B R SR & BT B R G828 BB B A AR {E

BAVARGAL B, HXraais 8% AR, RS, EREEER, HR
Ja . mysqlfiR55 & IR T A R GUE RIRAILG E

Nt

BEEMBEREE
/BRI AT */

show global variables;



BEUE WFRNES
/AEROE tx FA AR/
mysqgl> show global variables like '$tx%';

S e +
| variable name | Value |
S e +
| tx_isolation | REPEATABLE-READ |
| tx_read only | OFF |
o O +

2 rows in set, 1 warning (0.00 sec)

/EFRELARNARGERBINE, WEBFESBRING IR EE*/
mysql> select @@global.autocommit;

1 row in set (0.00 sec)

NENTZEME
/*RFEA R G AR BRI A */

set global autocommit=0;
set @@global.autocommit=1;

mysqgl> set global autocommit=0;
Query OK, 0 rows affected (0.00 sec)

mysql> select @@global.autocommit;

o +
| @@global.autocommit |
o +
| 0|
o +

1 row in set (0.00 sec)

mysql> set @@global.autocommit=1;
Query OK, 0 rows affected (0.00 sec)

mysql> select @@global.autocommit;



1 row in set (0.00 sec)

RIETE

E R

YA ST GER) AR PREEEE.

A RURAEE BRI B i mysql A 34 4§ & Tl B A AR R
Bl

SEMERIEEE
/XDRTIA R */

show session variables;

BEERERMNSIEE

/ QBT S ﬁaz:luﬂr':' */
/*EFE char PR RAKSTEER*/

show session variables like '%char%';

BEEENSIEEENE

/*QEF T8 M VAR R E */
/*EFESEINE SRR E */

select QC@autocommit;

select @@session.autocommit;

/*EFRESRELA */

select @@tx isolation;

select @@session.tx isolation;

RNENTSELTEWME
/DR FA S AHAT BT */

set @@session.tx isolation='read-uncommitted';



set @C€tx isolation='read-committed';
set session tx isolation='read-committed';
set tx isolation='read-committed';

1 row in set, 1 warning (0.00 sec)

mysql> set tx isolation='read-committed';
Query OK, 0 rows affected, 1 warning (0.00 sec)

mysql> select @QEtx isolation;

1 row in set, 1 warning (0.00 sec)

ARRH AL E S, AR RGN

{£H

i AP K

1. 7

2. JE

3. (BR. iR B5)



¥s S

. PR

. R

mPEE
{EFE
FEXrY AT GERR) AR MR & AR R

JH P A8 BT LUAEAT iy 3t 75 (8 AT o it 2 BE P LU fEbegin end BUMIE A, o ] AYE b &1 i i
Ao

{£H

B IRF#IA L (E KRR WA 1Y)
/R 1%/

set @A EA=1H;

/*TR 2%/

set QA4 :=(H;

/R 3%/

select QAFE 4 :=1H;

HE:
LA T e S, M EmEAHERERMH T2 e, XEFEBEXS— T,
setf="S-{ij T B 5 & [ &1, select/y X=njH LA E S

HE (FTE1E)

/AL XHOAS R B — A/

set e EH=1H;

set @A R4 :=(H;
select QAFE 4 :=1H;



/xR 2%/
select FE into @AFE 4 from 3;

i FHselect FiFh 7K.
EJzE

select QAFE 4 ;

e =Ll

/*set)y AIEA B */

set @username='g AH java';

/*select intolfRAIEA R */

select 'javacode2018' into @gzh;

select count(*) into @empcount from employees;

/*select :=J7A QA E*/

select @first name:='J§ AHJava',lemail:="'javacode2018C€163.com’;
/HERAS  */

insert into employees (first name,email) values (@first name,@email);

BEfZEE
YEFRE

declare ] T L RH A BAN B, FEAAitid R0 R 0 h il id declare i Y 2% & ¥Ebegin...end
., HYEIERZ . JFFEHTUEEEE € X LN TR

declareZy 8118 F YEH R g2 BT 2R, 7EX B — R EFEXT B ¥ beginfllend 2 [5] . FEend
ZRENERMBEEHRT, PREMEHT . XAFRRE—H,

{EF

=1z

declare @ A EIA,;

declare AFE4 AFERA [default BRINE];



M A&

/R I*/

set JRERAERA={H;

set JRHfAr &4 =1H;
select Jaufir &4 :=4;

/*ITR2*/
select FE into JEipAEE 4 from 3#;

EE: BB HH e 5
E#H (EFZENE)

select JAEfAEE4%;

5l

/| F testl*/

drop table IF EXISTS testl;

create table testl(a int PRIMARY KEY,b int);

/* 7R AR 25 R R s s+ /
DELIMITER $$
DROP PROCEDURE IF EXISTS procl;
CREATE PROCEDURE procl ()
BEGIN

/BT AN R AR R+

DECLARE v_a int;

select ifnull(max(a),0)+1 into v_a from testl;
select @v b:=v_a*2;
insert into testl(a,b) select v_a,@v b;

end $$

/>R WA 85 1A 7 */
DELIMITER ;

/* AR SRR */
call procl();



/AERLER*/

select * from testl;

A2 T AR, R R E T =T 4.

delimiter <82

BAVE sql Bz, mysql/BAFIWisqie B EARLE R T, ol AT

TE—ALERAF, MmysqUE EIX L5 RAFIMGE, T BIGT AT ERY 54 7. mysql
BRIA LIS A

BIAE RS RS A R, 5 TIRKR—Frsql, REAE TRZHT,
BAQEEA N, FE R, RO T2 SRS R—AF T

LTI LBt delimiter REETR H E X E4RAT
M

delimiter 43[§%F

FERFIRER

mysql> /#l|i Ltestl*/

mysgl> drop table IF EXISTS testl;
Query OK, 0 rows affected (0.01 sec)

mysqgl> create table testl(a int PRIMARY KEY,b int);
Query OK, 0 rows affected (0.01 sec)

mysqgl>
mysql> /*pE BRI 25T s 5+ /
mysql> DELIMITER $$
mysqgl> DROP PROCEDURE IF EXISTS procl;
-> CREATE PROCEDURE procl ()
-> BEGIN
-> /AR T — JER AR B
-> DECLARE v_a int;



-> select ifnull(max(a),0)+1 into v_a from testl;

-> select @v _b:=v_a*2;
-> insert into testl(a,b) select v _a,@v b;
-> end $$

Query OK, 0 rows affected (0.00 sec)

Query OK, 0 rows affected (0.00 sec)

mysql>

mysql> /*5E A G5RATF A 7 */
mysql> DELIMITER ;

mysqgl>

mysql> /I el i/
mysql> call procl();

E S +
| @v b:=v_a*2 |
R S +
| 2|
R S +

1 row in set (0.00 sec)
Query OK, 1 row affected (0.01 sec)

mysql> /*& G450/
mysqgl> select * from testl;

oo +
| alb |
oo +
| 1] 2|
oo +

1 row in set (0.00 sec)






=] QEl:

1IN

AN R GEAL BN s SCE R MM T PR BB, AR LR, WRAEE L
i, AP

ZAEZ BV DHEREN SR EER, BHREERD ZESMER
LA B D E KA — AL E S R, XS A2 R
declarefi] & i J530 4 B T 7 R A B0 1l gt

{2 AR REHH SR T SR 208, P2 R T4 0
£if AR Tbegin end 2 i

EERERERTAE Tee, AIFERBEZRENE T, MERERZARXIMMTS
delimiter 4y FSK A B RVACHY 45 R AT

Mysql 251 B %

1.

2.

3.

10.

15 mysqliEft AR

F2k: VEfmysqUEHE R (HA)

B3k RS ERRECLAIER)

4% : DDL% WA

%55 : DMLI/EILE (insert,update,delete)
SE6%s . select M HLAl

BT DukiselectZ AW, AR

8k PEMHET 43 5 (order by & limit)
B9 A WIEMR (group by & having)
105 B HL A R BOE#



11, SIS RN T RIESRA i I R 3

12. %12%5: F&#

13. S813%E: MBNULLSEMPGT, Wk ANFiA R
14. %145 WREs

15. SE15%5: PEfROLE

RIEART : KORAJAVATRIUE 2 w5 B vk

B175R: FHETREEENREFE
MysqlRFIHY AL I ARG TEI T S — B GUF 97 i B A B A«
VRS R fFitsoku— kg A ifijava, SHik. SURIEHDEHA.

XHEMysql RN 175 o
A% mysql5.7.25, cdfy & 3R TN

RAPWNEENFRFRE, 1553 TFRERRIEL—,

BRERTA
2 AR P AT I BT B IREE DR, AR ELECR S, AT LIS — AN F R bR

EEE XSG, REHERBERF, X7 ABATHEE A LD,



FHE I REAR X T javafe P Xt Tiavadt &R il . ol REFF AR ARGF4EY DL B 32, By AAS L
FERE P i 2 A AR Al — 2k S5 41

R A E CRBOXBE, Frmysql A ER B A — L8 BT R BATTR TR SR A IR, FRATT AT
LLE BIF &2 5 CRREOR A -

I LR R S R mysql rpAEaf I R B 5 SCBRBX B A2

AXAE
o TERRTPAH I AR A f A

o TEMEAE R

EREE

/*E# javacode2018*/

drop database if exists javacode2018;
create database javacode2018;

/* %] javacode201 8% */
use javacode2018;

/i F testl*/

DROP TABLE IF EXISTS t user;

CREATE TABLE t user (
id INT NOT NULL PRIMARY KEY COMMENT '#%&'5 ',
age SMALLINT UNSIGNED NOT NULL COMMENT '4E#%',
name VARCHAR(16) NOT NULL COMMENT 'I}:4%'

) COMMENT 'ff*';



— BRI sqUBE MG, PR S FE R .

LFAb:

o RS REREMTE

o AfLIRAE

o BUDHRIRREOI B D TR Ik S5 a5 R B, $R S TROR

Bl FEEE
create procedure TIIFEAL ([ SHMN] BH 4 BHAT)
begin
R PURELUN
end
SHE AT 3Fh

in: ST UWERRIN . WA S AT B AT NE
out: ESHN LI, WALR B S ET LIAE9R B

inout: %S AT DIAE A AL AT AR Rt % 2 0 EAE IR Y
gt NE, SUAT LAY 73R e

SAAREAIRIN AN
— Mg R A2 M 20 ST AR S
AREMERE

call IR AI(SHINE);
R AR AR R 7 call,

ilERE POk
drop procedure [if exists] TREITELIR;

feff R R — R, A REHLEMER



if exists: FIRFHHS FEAATERIEOL T MHER o

(IS EEAT JOK
R REARREIET, & BB, W DUEMIER . SRIaEE.
BEEFMHIE

show create procedure TififidTE&4HR;

W UAFR AR 5 .

Nt
1 =BHIER
(ElfE EER v puR s

/AR EGEREF s */
DELIMITER $
/USRI R AE T B B */
DROP PROCEDURE IF EXISTS procl;
/Rt B procl*/
CREATE PROCEDURE procl()

BEGIN

INSERT INTO t user VALUES (1,30,'# AHJava');
INSERT INTO t user VALUES (2,50, 'X|{E4g");
END $

/R EERFFE I */
DELIMITER ;

delimiter FIRBLELRAF, YmysqltfTIIAC R, 8B A5RAFRI I, S48
25 TR i T ) P A TR R R — A BRI T AR R A 2 sql, {HR
i ZAE A — A Ri2tT, BrRltesb A 2] T delimiter.

mysqlERIN G IRFF 55
A AR P t_user R H RN T 2555090
WA



CALL procl();

B IERCR -

mysgl> select * from t user;
TP S TR +
| id | age | name |
TP TR +
| 1| 30 | BAHJava |
| 2| 50 | xifidgg |
T Fo +

2 rows in set (0.00 sec)

BRI RN, test LRI T 258k -

m2: HinZERIFEETE

i e

/BRI S */

DELIMITER $

/U SRAEAE FRATAE N M B %/

DROP PROCEDURE IF EXISTS proc2;

/*Q AL R proc2*/
CREATE PROCEDURE proc2(id int,age int,in name varchar(16))
BEGIN
INSERT INTO t user VALUES (id,age,name);
END $

/AREEAAE TR 5 +/
DELIMITER ;

VA A e

/BT 3N EE LR/

SELECT @id:=3,@age:=56,@name:="7k2K";
/A L AR+ /

CALL proc2(@id,@age,@name);



B IERCR -

mysgl> select * from t user;

S S +
| id | age | name |
S S +
| 1| 30 | BAHJava |
|2 | 50 | uipEe |
| 3| 56 | k¥R |
S P +
3 rows in set (0.00 sec)

(S TN

3 FHoutZ HRITFMEISFE

QA

delete a from t user a where a.id = 4;
/*RAF i I R AR U B * /
DROP PROCEDURE IF EXISTS proc3;
/*RELERAF RS */
DELIMITER $
/*R A A proc3*/
CREATE PROCEDURE proc3(id int,age int,in name varchar(16),out
user count int,out max id INT)
BEGIN
INSERT INTO t user VALUES (id,age,name);
/* It user®£WiEF, il \user countH,max idfkTFffit userfiim/Mid*/
SELECT COUNT(*),max(id) into user_ count,max_id from t_ user;
END $

/G REAAET Iy 7 */
DELIMITER ;

proc3iH 2N S8, WATEESHAEA, Bl gin.
PR AL e



/T 3INEE R RE
SELECT @id:=4,@age:=55,@name:="E B " ;
/* GG R~/

CALL proc3(@id,@age,@name,@user count,@max id);

B IERCR -

mysgl> select @user count,@max id;
TR —— TR +

| @Quser count | @max_id |
TR —— ST +

| 4 4
TR — ST +

1 row in set (0.00 sec)
mla: FinoutSEITEREIS R

A

/* AN RA A 1 AT B */
DROP PROCEDURE IF EXISTS proc4;
/B EERIF RS */
DELIMITER $
/* G FEprocd */
CREATE PROCEDURE proc4(INOUT a int,INOUT b int)
BEGIN
SET a = a*2;
select b*2 into b;
END $

/G EEREFE N %/
DELIMITER ;

P A e

/T 24 B E AR R */
set @a=10,@b:=20;

/* A I AR */

CALL proc4(@a,@b);



B IERCR -

mysql> SELECT (a,@b;

R S +
| ea | eb |
S S +
| 20 | 40 |
S R S +

1 row in set (0.00 sec)

LR HE L ER@a. @EANS, RIgTEfFEE RN RRELT TE%, X
YEh T R EE

s EEFMEIRE

mysql> show create procedure procé;
S S S S S S +
| Procedure | sql mode | Create Procedure | character set client |
collation connection | Database Collation |
S S S S S S S S S S S S +
| proc4 |
ONLY_ FULL_GROUP_BY,STRICT TRANS TABLES,NO ZERO IN DATE,NO ZERO DATE,ER
ROR_FOR DIVISION BY ZERO,NO AUTO CREATE USER,NO ENGINE SUBSTITUTION |
CREATE DEFINER="root @ localhost™ PROCEDURE ~proc4” (INOUT a int,INOUT
b int)
BEGIN
SET a = a*2;
select b*2 into b;
END | utfs | utf8 general ci | utf8 general ci

S —— R —— S R —— R R —— R R —— B R —— +
1 row in set (0.00 sec)

PRIEX

AL
)

— BRI sqUiBE MBS, PRSI IER . R0 Fiavarh ik, (HRLAUA IR B
fH.



Bl R X
create function HHH (SE LT SEEA)
returns iR [E{E2R%

begin
PRI A

end

ST R

iR B DAZR Y o
A R £
select KR (L2FHF);
il B B2 2R
drop function [if exists] BR¥{(4;
EEREFH
show create function K%(4%;
5l
1 FToZRER
B g3 PR

/* Mg funl */
DROP FUNCTION IF EXISTS funl;
/R ELERAT S */
DELIMITER $
/* R */
CREATE FUNCTION funl()
returns INT
BEGIN
DECLARE max_id int DEFAULT O0;
SELECT max(id) INTO max_id FROM t_ user;
return max_id;
END $
/HBCRGAAF I 7 %/
DELIMITER ;



JAHERCR

mysqgl> SELECT funl();

Fom—— +
| funl() |
Fom—— +
| 4|
Fom +

1 row in set (0.00 sec)

mf2: BSRES

B R

*fiH B BRI AL */
DROP FUNCTION IF EXISTS get user id;
/BB S*/
DELIMITER $
/* BRI */
CREATE FUNCTION get user_ id(v_name VARCHAR(16))
returns INT
BEGIN
DECLARE r_id int;
SELECT id INTO r_id FROM t_user WHERE name = v_name;
return r_ id;
END $
/BRI %/
DELIMITER ;

EATRHR

mysql> SELECT get user id(name) from t user;

| L
| 2|
| 3
| 4



4 rows in set (0.00 sec)

FhEd MR E I X A

FHif i R Xt 7 yprocedure, SR EMERTLIA A, AR Hcall, —BHTHITHE
ORI BT Bl

PR B 7 9 function, SR EHESAA 4>, 18 Hiselect, — AT 2 HAMEIE
Ml
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e
B
BL7
R
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= W i b

Fpf
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un
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Mysql R 5B
1. 4515 mysqlILat AR

2. SB2R: WRmysqIEdERA (HR)

3. M35 EHRAL SRR (LAER)

4. %545 : DDL¥ WL4RfE

5. %55k3: DML#AEI A (insert,update,delete)
6. 4B65S: select&ifySLnlis

7. HTR: DifkselectiREW, BRI

8. 4B8E: VEMEHEF A4 T (order by & limit)

9. B9W: HYEMIEAF (group by & having)
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11, S RN TRIEEA i e J B

12, %6125 T&M

13. 55135 : MMENULLSBRRIL, E ABIA R
14. SE140: VEfRSRS

15. 58155 LA



16. %6165 : LR

RIEART: KORJAVATRIUE 2 v B 7ok

F18kk: MizEFhEaN A

MysqlAFI ) AR @i X A RN T2 4T 48— A BT K il Z ) AR g
WK Z B fFitsoku—i &L fijava. Fik BaREMREAR.

XZMysql 51 55185
A% mysql5.7.25, cmdfy & #EfTiE N
RGPS ERRTIE, 5550 TFRFRRTER—.

R R A XA A S R T A A LR
RS 5 52 AR 3 B
T SRR TR SRR B A P B, A% SO Smysal s AR O
LT
FEAR
.

e caseiEh]


https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933382&idx=1&sn=4cf80b4f50c80dcc8171d2128b47cf63&chksm=88621c38bf15952e193177a0ba3e03beeaeed996553ce6900f91518310332e99c915e8be2566&token=971638773&lang=zh_CN%23rd

e  whilefFIf

e repeatfi¥f

*  loopfg¥h

o DEEMALERER
HEE R

/*EE javacode2018+*/
drop database if exists javacode2018;
create database javacode2018;

/* 5] javacode2018)% * /
use javacode2018;

/*QEHEE: t user*/

DROP TABLE IF EXISTS t_user;

CREATE TABLE t user(
id int PRIMARY KEY COMMENT '#&5 ',
sex TINYINT not null DEFAULT 1 COMMENT '{4%],1:5,2:%4"',
name VARCHAR(16) not NULL DEFAULT '' COMMENT '}:4%'

)COMMENT 'HIf1%';

/BN */

INSERT INTO t user VALUES

(1,1, "B AHTava'), (2,1, "9KFK" ), (3,2, FHE" ), (4,1, "5EEW' ), (5,2, ' &5
k') ;

SELECT * FROM t_user;

DROP TABLE IF EXISTS testl;
CREATE TABLE testl (a int not null);

DROP TABLE IF EXISTS test2;
CREATE TABLE test2 (a int not null,b int NOT NULL );



if R X

HiA
if (FAEREA, EHL, (H2)

IR B3NS

UZH ytruef I, REMEL, IR EE2,
5

oK Eift_user®EHE, &I 4S5 MH (B, &) . H4H
G BdRE R AR, BRINTFEREER (5. &) . L
5 FHifRRZL

mysql> SELECT id #4%5,if(sex=1,'H"', '«"') 5], name 4 FROM t user;

S — R —— e +

| g5 | P | WA |

| ¥ A\HJava |
| skER |
| EME
| FE
| ZEK |

5 rows in set (0.00 sec)

CASEZEHS

2Ff
FEAMAE
KA Tjavar B switchiB 4] o

case £iEF
when {1 then Z{RI1FFEFEN1 (WRZIBEAFZEMS )
when {H2 then #§H 28 iEH)2



else Z5Rng FiEHIn
end [case] (WIREKTEbegin endZ HFHE case, MR FEselect FMIATE)

A1 selectsR{EFH
Eifjt_userFHHE, KRE: g5 WA B &) - EH4.

/*E1 BT javatbjif else*/

SELECT id %i%5, (CASE sex WHEN 1 THEN '5' ELSE 'Z¢' END) {%%|,name #44
FROM t_user;

/*E2: BT javathlljif else if*/

SELECT id %i%5, (CASE sex WHEN 1 then 'H' WHEN 2 then 'Z' END) 4

7, name 444 FROM t user;

mf5l2: begin end{EFA

B, 23S id, MH G5, ) 4, REFE AR Cuser
*

i e

/*MERFE 1 Fprocl+/
DROP PROCEDURE IF EXISTS procl;
/* s id=6[Ri0 53 */
DELETE FROM t user WHERE id=6;
/R RFF Ry s */
DELIMITER $
/*B A7 B procl */
CREATE PROCEDURE procl(id int,sex str varchar(8),name varchar(16))
BEGIN
/AR BV sex THRER */
DECLARE v_sex TINYINT UNSIGNED;
/MY sex_strif{ERBEEMER */
CASE sex_ str
when '3 ' THEN
SET v_sex = 1;
WHEN 'Zz' THEN
SET v_sex = 2;
END CASE ;



/HENE A */
INSERT INTO t_user VALUES (id,v_sex,name);
END $
*GERFFE R ; */
DELIMITER ;

T A A

CALL procl(6,'5% ", "#8&EH");
ERA:

mysgl> select * from t user;
TP T +
| id | sex | name |
TP TR +
| 1] 1 | BAHJava |
| 2| 1] k¥K |

| 3| 2| FHE |
|4 1] WEM

|5 2 | #@k |

|6 | 1] ®WEH |

S T . S S +

6 rows in set (0.00 sec)
mfI3: EREPER

R BA %, MAEtuserFsexfE, R 2
Bl PR

“MERAr At id Fproc1+/
DROP FUNCTION IF EXISTS funl;
/R GTHRAE Ry $ %/
DELIMITER $
/*RIEAF i Ed e procl */
CREATE FUNCTION funl(sex TINYINT UNSIGNED)
RETURNS varchar(8)
BEGIN

/*HEIAR RV sexH TAERUER] */



DECLARE v_sex VARCHAR(S8);
CASE sex
WHEN 1 THEN
SET v_sex:='%H"
ELSE
SET v_sex:="1r';
END CASE;
RETURN v_sex;
END $
/HERIFE N/
DELIMITER ;

~e

B FRCR:

mysqgl> select sex, funl(sex) %J%],name FROM t_ user;
S S R +
| sex | #%] | name |
. S R +
| 1] 5 | AHJava |

| 1B | keER

|2 | & | EEE |
|15 | wEM

|2 | & | #ZEk

|1 FB | wEW

S S tommm e ———— +

6 rows in set (0.00 sec)

B2 X
KA Tjavar £ EifiEH]

case
when £%f#1 then £ER1851EM1 (WREEATFEMSS)
when /2 then ZER2E{FHEiEMH]2

else £ ng FiEHIn



end [case] (IR ZfEbegin endZ BT & llicase, MR EFEselect/Ficasen] A
)

XFEIEATHEIRAL, RE A LRI MIEL B 1 A 3R, e S,

if&5 44

ifgE 42840 Fjavadi i) if..else if..elseflJiEy:, WF:

if Z&AFEMA1 then FHEML;
elseif £{}iEM]2 then EM]2;

else iEHn;
end if;

Mgl f fEbegin end 2 Ji] .

Nt

B A ig, SCOUH PSRRI A RGTES . WA, MBS, e
W, JFiR e g5 R

/* B 1d=70)05% */
DELETE FROM t user WHERE id=7;
/*MERAF S AR */
DROP PROCEDURE IF EXISTS proc2;
/*FEEERAF Ry s */
DELIMITER $
/BRI AR */
CREATE PROCEDURE proc2(v_id int,v_sex varchar(8),v_name
varchar(16),0UT result TINYINT)
BEGIN
DECLARE v_count TINYINT DEFAULT O;/*H (i fuserit L4 #/
/Y v_1dEEIE A v_countHi*/
select count(id) into v_count from t user where id = v_id;
/*v_count>0FNHHARAFAE, MMBH, ANHHE +/
if v_count>0 THEN
BEGIN



DECLARE lsex TINYINT;
select if(lsex='5H"',1,2) into lsex;
update t user set sex = lsex,name = v_name where id = v_id;
/*3 M update T4 */
select ROW _COUNT() INTO result;
END;
else
BEGIN
DECLARE lsex TINYINT;
select if(lsex='5"',1,2) into lsex;
insert into t_user VALUES (v_id,lsex,v_name);
select 0 into result;
END;
END IF;
END $
/HEERAFE 7 */
DELIMITER ;

BROR:

mysgl> SELECT * FROM t_ user;
N S S +
| id | sex | name |
N S S +
| 1] 1 | BAHJava |
|2 [ 1| k¥R |

| 31 2 | FME% |
|4 1] WEM

| s 2| &3k |

| e [ 1| WEM |
S S R +

6 rows in set (0.00 sec)

mysql> CALL proc2(7,'5H ', '#H]',f eresult);
Query OK, 1 row affected (0.00 sec)

mysql> SELECT (@result;

| @result |



1 row in set (0.00 sec)

mysgl> SELECT * FROM t user;

|

+

| B AHJava |
| w2k |
| FAE |
| WEW |
| ZFik |
| SEH |
| 2 |

7 rows in set (0.00 sec)

mysql> CALL proc2(7,'%H "', {6 eresult);
Query OK, 1 row affected (0.00 sec)

mysql> SELECT (@result;

S S +
| @result |
S S +
| 1
S S +

1 row in set (0.00 sec)

mysgl> SELECT * FROM t user;

R S S +
| id | sex | name |
R S S +
| 1] 1 | B AHJava |

| 2| 1] k¥R |

| 3] 2| EdH% |
|4 1] WEM |



BEK
Ew |
REE
7 rows in set (0.00 sec)

(B

mysqlFR B B3ME X
1. while: &) Fjava fywhilefGEf

2. repeat: Z{t)Fjavadrifjdo whilefEIf
3. loop: ZfplTFjavarfiwhile(true) SLIEFN, & ZAENFRBEATHEH o
BIAEH
XA ERA AR T A
ERARIEER
RfblFjavar fficontinue

iterate fEMIRZ:;

BHER
Kl Fjavarf fibreak
leave fEIRE:;

T A3 RS 3R R AE

whilefg#f

KA Tjavar FwhilefF I



A

[#3%5 : lwhile fEIASAF do
RIS

end while [Fp%];

trgE: Egiwhileih 27, fr&fliterate. leavefify il THEIEM A kX EA
PEATHE: A0 BEHOEIR. SEARARIKIAIL.

TR IMERERWRM, FEROLZ)E . ASPITIEIME, SUHUTHSE
BEAT I o

w1 FTEFEFED
MR NI 2% v_count i test] 4 N\ 45 € BRI o

/* MG test 105 */
DELETE FROM testl;
/*MERAF AR */
DROP PROCEDURE IF EXISTS proc3;
/R BEERAF A s */
DELIMITER $
/BRI AR */
CREATE PROCEDURE proc3(v_count int)
BEGIN
DECLARE i int DEFAULT 1;
a:WHILE i<=v_count DO
INSERT into testl values (i);
SET i=i+1;
END WHILE;
END $
/HEERFFE R */
DELIMITER ;

AR -

mysql> CALL proc3(5);
Query OK, 1 row affected (0.01 sec)

mysql> SELECT * from testl;
+———t



B W N

5 rows in set (0.00 sec)
mfl2: FhlleavelZHliE@

MRYE 1 NI 2 Hv_count i test L R0 N T8 e 2L AV EHE . JA@EL10%, 45
Ko

/*MERAFAE I AR */
DROP PROCEDURE IF EXISTS proc4;
/A RAF Ry s */
DELIMITER $
/RN T */
CREATE PROCEDURE proc4(v_count int)
BEGIN
DECLARE i int DEFAULT 1;
a:WHILE i<=v_count DO
INSERT into testl values (1i);
/*Hlri=10, BIFERax*/
IF i=10 THEN
LEAVE a;
END IF;

SET i=i+1;
END WHILE;
END $
/HEERFFE IR */
DELIMITER ;

DRR

mysqgl> DELETE FROM testl;
Query OK, 20 rows affected (0.00 sec)



mysqgl> CALL proc4(20);
Query OK, 1 row affected (0.02 sec)

mysgl> SELECT * from testl;

ot
| a |
fmm
|1
|2
| 3 |
| 4]
| 5 |
| 6|
|7
| 8|
| 9 |
| 10 |
Fom——t

10 rows in set (0.00 sec)
mBI3: FhiteratetZHliE

MR NI S %v_count i test] FAl N5 2R EHE . FUi N BECEHE .

/*MERtest 1RIExK */
DELETE FROM testl;
/BRI R >/
DROP PROCEDURE IF EXISTS proc5;
/*FEEERAF Ry s */
DELIMITER $
/RN */
CREATE PROCEDURE proc5(v_count int)
BEGIN
DECLARE i int DEFAULT 0;
a:WHILE i<=v_count DO
SET i=i+1;
/MR IR AR, BRI AR IRAEIR */
IF i%2!=0 THEN
ITERATE a;
END IF;



/* N */
INSERT into testl values (i);
END WHILE;
END $
/FEERAEE I+
DELIMITER ;

DA

mysqgl> DELETE FROM testl;
Query OK, 5 rows affected (0.00 sec)

mysql> CALL proc5(10);
Query OK, 1 row affected (0.01 sec)

mysql> SELECT * from testl;
et

| 10 |
S
5 rows in set (0.00 sec)

mhla: BRERS

tes2 KA 2N FE (ab) , BE—NEFESTE (2124 vacount, vbcount), ffi
PSRl N . BR At affyi[ [1,vacount]. bHJFEHE [1,vbcount] fify
[FEIGE RS

/* BRI AR */

DROP PROCEDURE IF EXISTS proc8;

/R BEERAF A s *+/

DELIMITER §$

/* R EAFRE AR */

CREATE PROCEDURE proc8(v_a_count int,v_b count int)

BEGIN



DECLARE v_a int DEFAULT 0;
DECLARE v_b int DEFAULT 0;

a:WHILE v_a<=v_a_count DO
SET v_a=v_at+l;
SET v_b=0;
b:WHILE v_b<=v_b count DO
SET v_b=v _b+l;
IF v_a%2!=0 THEN
ITERATE a;
END IF;
IF v_b%2!=0 THEN
ITERATE b;
END IF;
INSERT INTO test2 VALUES (v_a,v_b);

END WHILE b;

END WHILE a;
END $

DELIMITER ;

RGPS TTERATE a; UENZIEER T, EELERRE — TR,

mysql> DELETE FROM test2;
Query OK, 6 rows affected (0.00 sec)

mysql> CALL proc8(4,6);
Query OK, 1 row affected (0.01 sec)

mysql> SELECT * from test2;



6 rows in set (0.00 sec)

repeat{EIf

BiE

[F5%5: Jrepeat

TEIAMA ;

until ZEWAEIRNSEIE end repeat [#5%5];

repeatfFHfJe (Ll Fjavarf fdo...whilefig3h, ANEMM, JEHRMSIEHIT K, R
Ja FAIB S RIE A AT, ARG RRAE, TEIMALREEIAT . XHHIwhile R
], whileJg 585 W5 12 5 L B TR EMA

L FTiEFEHNED

MR % N B 2% v_count i test 1 AR N F5 e R A -

/* BRI AR */
DROP PROCEDURE IF EXISTS procé6;
/*PEHIEE AT $*/
DELIMITER $
/R */
CREATE PROCEDURE procé6(v_count int)
BEGIN
DECLARE i int DEFAULT 1;
a:REPEAT
INSERT into testl values (i);
SET i=i+1;
UNTIL i>v_count END REPEAT;
END §$



/RAEE I 5 2/
DELIMITER ;

AR -

mysqgl> DELETE FROM testl;
Query OK, 1 row affected (0.00 sec)

mysql> CALL proc6(5);
Query OK, 1 row affected (0.01 sec)

mysgl> SELECT * from testl;
+e——t

5 rows in set (0.00 sec)

repeatliteratefilleave ffliifiwhilers {0, XERMIRHIF RS KK B MM, Fif
HIRAERE S X, B

loop{EHf

A

[#5%5:11oop
TEIRA ;

end loop [Fp%];

loopHfl B F—AIEIEIN, TEAENGIHA P ] iteratesi leave R HIJEERH)
AR



Tl FTiEFEFNED

RPEE NS Ev_count [ test1 F4H N\ 15w EL B A -

/*MERAFR ISR */
DROP PROCEDURE IF EXISTS proc7;
/*FEIEERAF Ry s */
DELIMITER $
/RS */
CREATE PROCEDURE proc7(v_count int)
BEGIN
DECLARE i int DEFAULT 0;
a:LOOP
SET i=i+1;
/*4i>v_ countfIEIR MG */
IF i>v_count THEN
LEAVE a;
END IF;
INSERT into testl values (1i);
END LOOP a;
END $
/HEERFFE I */
DELIMITER ;

AR

mysqgl> DELETE FROM testl;
Query OK, 5 rows affected (0.00 sec)

mysql> CALL proc7(5);
Query OK, 1 row affected (0.01 sec)

mysql> SELECT * from testl;
+———t



| 5|
+——t
5 rows in set (0.00 sec)

loopHtiteratefilleave filififiwhilerfr 24, XIRMIRHI R KK B IR, FiFH
RAERF X, Wl

B4

1. ARXEBENBTmysqlh#EHIRIEARER, EARTET 2%, AGER

2. ifpRECE H fEselectd

3. caseiBh) A2 EH:, EEF{Eselect. begin endHr, selectdrend)5 1 7] DL % case,
begin end 1 {ifi B A~ GE 4 B case

4. ifig/fh) F{Fbegin end§

5. 3MEIMARIMER , whileZ& P Fjavarh fwhilefiEf, repeatZifil Fjavarifjdo while
TGS, loopZRfl TjavaHt FFETERS, #BH T begin endrf

6. TEAFEH RSk ELleaveflliterate, leaveZ’fl TjavaHijbreak ] LR 1
I, iterateZifblFjavarf ffjcontinuen] DL&5 R A KGR

Mysql R 5B %

1. 5515 mysqlJEat AR

2. B2 WFmysqlE@ERA (HA)

3. B3 HHRLRERECLIER)

4. 5545 : DDLE WL#AE

5. %55%: DML#EMEILE (insert,update,delete)

6. 65 selectBif Ll



7. SBTH: DikkselectiEEH, WHRIL

8. B8 : VHHEF 14 1 (order by & limit)
9. B9M: /U AEMIEAF (group by & having)
10. SB105F: HAEJL A s E0EH

11, SIS RN T RIESRA i I R 3

12. %12%5: F&#

13. 58135 : HMHNULLSERYMYL, A4 RER;
14. 451455 VRS

15. SE15%5: PEfROLE

16. 5H16%H: LRI

17. 517 : (A RE& H R Lo SRR

RIEART: KORZAJAVATRIUE 2 w5 B vk

E195E: HFIniERE
Mysql ZZ BRI B bR XA R AN B 4 T B4R — A B 20T 4 a6 B 4 B A
G e R I e itsoku— B A fijava. B, Bl A EH AR .

XAEMysql R 5155195 -



W mysql5.7.25, cmdfy&FHETHE R~
RGPS HFRRTIE, 15555 TFRERR TR R —

BRER

BIRATFT N — A select AL R T i P ALBE A I, iy Se B e ?

WIS FAT T B A, L ARG 7 kol [y select B I 45 R4 . ARJE A T4 it
frab.

$ﬁW§
b 8 X

i (|

o UEbREA PR

o I ITE AR R
o ARG

o REURRY]

EREURE
ﬁﬂiﬁﬁﬁ: javacode2018
B F: testl. test2. test3

/*@ % javacode2018+*/
drop database if exists javacode2018;
create database javacode2018;

/¥ 3] javacode2018)% * /



use javacode2018;

DROP TABLE IF EXISTS testl;
CREATE TABLE testl(a int,b int);
INSERT INTO testl VALUES (1,2),(3,4),(5,6);

DROP TABLE IF EXISTS test2;
CREATE TABLE test2(a int);
INSERT INTO test2 VALUES (100),(200),(300);

DROP TABLE IF EXISTS test3;
CREATE TABLE test3(b int);
INSERT INTO test3 VALUES (400),(500),(600);

AR IE X

itbr (Cursor) JEALHREIGH—FPI ik, 8 T EFR SE SR EPHEIE, Wiirieft 7
FESE RGP — IR — ATl TR IR HIRE T -

e S REAEAF it FE A o8 B o

HFRENE R

fnsql:

select a,b from testl;

EXA AR ] T testT A E A, AR BA TR X SR A AT P AL BE L M AT
A AE i bm ok A T4 A

WERAE S T — AR5, XA TREHE M select ¥ S —AT4% , W LLEE F 3hfa 5ok i b 5 T
A -



piZun: Ik kA

AR XA R IUR IR T AR, 5 EE R XA AR B M select &,
HREARIN A2 B AT A sqle

FIOFHebs . FTIFUARAI IR, SPATTHRX RL Y selectiB A o
AR IR G IR R Drselect 4 S —A7 48, RE A TALHE.
KPR Jbnfl 52825 — 5 R o

EAEE

FEBRiET

DECLARE Jiffr4Fk CURSOR FOR #ifjiEH];
—/ begin endH H B8R B —/MiEhw o

¥ Finsdn

open {iFhRATK;

Yzl pabist

fetch JfbrAFR into AR F;
B M aifr R g5, g BCEXT B A AS B, R R BN R M R — AT RO %L
P2 o
M8 Ffetch i, SRS AT T AO%CHE . IR M w117 B8dE . &5 & mysqliy

TRHANOT FOUNDAER .

X [AihEHR
close JfhR4FR;

bRl e e e — e BER M o



2t
B, A estlFa. b BT A I
B

/* PR R A */
DROP FUNCTION IF EXISTS funl;
/*REHGTRAE R s */
DELIMITER $
/* R */
CREATE FUNCTION funl(v_max_a int)
RETURNS int
BEGIN
/T ORISR */
DECLARE v_total int DEFAULT 0;
/AR, HORORAF S T aff{E */
DECLARE v_a int DEFAULT 0;
/*RE—AN AR, FORORAF i T H b */
DECLARE v_b int DEFAULT 0;
/* RS bR A B */
DECLARE v_done int DEFAULT FALSE;
/* R */
DECLARE cur_testl CURSOR FOR SELECT a,b from testl where
a<=v_max_a;
/* BB S WRIN v_donefff true, W Llv_doneRHAIWHFIR R AR T */
DECLARE CONTINUE HANDLER FOR NOT FOUND SET v_done=TRUE;
/*REv_totalHIIG{E */
SET v_total = 0;
/TR */
OPEN cur_ testl;
/ *1# Fl LoopliEFR i i+ /
a:LoOoP
/*SORBCH RTINS B TR BRON v_a, v_bHr . Hn2R 2 AT T
v_done&Wi'E Ntrue*/
FETCH cur_testl INTO v_a, Vv_b;
/i v_doneXFIWHIFHR R AAEH T . JRHFH */
if v_done THEN



LEAVE a;
END IF;

SET v_total = v_total + v_a + v_b;
END LOOP;

CLOSE cur_testl;

RETURN v_total;
END $

DELIMITER ;

LHEEAPITER P TREA R, g AT
FER(E R Mysql £l 2 g6 £ P This function has none of DETERMINISTIC, NO
SQL, or READS SQL DATA

This function has none of DETERMINISTIC, NO SQL, or READS SQL DATA in its
declaration and binary

mysql i3 BRI A Fo i 1 i R 4L

PP

KT

SET GLOBAL logbintrustfunctioncreators = 1;

At BET R T

R AENZ G ML EBCE AR SECEMR D RIL
R IIE2

YEmy.cnf B % &

log-bin-trust-function-creators=1
i ZA T EEE R RS
AR -

mysqgl> SELECT a,b FROM testl;
o tom—— +

| a | b |



3 rows in set (0.00 sec)

mysgl> SELECT funl(1l);

o +
| funl(1l) |
R +
| 3
R +

1 row in set (0.00 sec)

mysgl> SELECT funl(2);

o +
| funl(2) |
o +
| 3
o +

1 row in set (0.00 sec)

mysql> SELECT funl(3);

R +
| funl(3) |
R +
| 10 |
R +

1 row in set (0.00 sec)

AR ARIER
PLETE B R GAES A B, IEATDRE — T b AT s e o

Wbr BT E, SIT IR, A SBITHRRAT B selectiffy, XAHREFSFR
selectzs 58 —17id 5% .



LA fetch JFpRAFRIT, SORBCHATTAIEEE . WPR S ATFTICEEE . S hZNOT FOUND

S
i fih % NOT FOUNDSRH, I, FRATTW] DUE F — AN A Bk bric—F . W MRS

DECLARE CONTINUE HANDLER FOR NOT FOUND SET v_done=TRUE;

YRS NOT FOUNDRH I B, 45745 v _downf (i TURE , GEFReh AT L
iTitv_down I IR FAOE 1 .

B S R E 5 €7 b e e & A Do VAT s O LN O 872 A (=R A = A B € 1
W EAD

fetch JFr#HHR into A RFNE;

BRE I
BAFEEERR ) itest2, test3, Kitest2rp a7 Befiltest3H b7 Bt R4
/El\ > jﬁi]\?”teStl%EP °

IR -

/*MHERAEAE IR */
DROP PROCEDURE IF EXISTS procl;
/*E W EERAF s */
DELIMITER $
/RS AR */
CREATE PROCEDURE procl()
BEGIN
/AR, RO S AT el {E */
DECLARE v_a int DEFAULT 0;
/RN IR G R bR AR R */
DECLARE v_donel int DEFAULT FALSE;
/*BI IR */
DECLARE cur_testl CURSOR FOR SELECT a FROM test2;
/*BEER SR v_doneIfi{Ei N true, W Llv_doneIsRHIWifbrcur testlRE{E45H
r*/
DECLARE CONTINUE HANDLER FOR NOT FOUND SET v_donel=TRUE;



NS

/T IR */
OPEN cur_ testl;
/ *fi il Loopfi ¥t Pl * /
a:LooP
FETCH cur_testl INTO v_a;
/*ilid v_done RFIMHIF R GEIN 1. B HIEH */
if v_donel THEN
LEAVE a;
END IF;

BEGIN

/AR, RO S /AT bR {E */

DECLARE v_b int DEFAULT 0;

/R IR G5 AR R AR B */

DECLARE v_done2 int DEFAULT FALSE;

/ RN IR */

DECLARE cur test2 CURSOR FOR SELECT b FROM test3;

/* BB TFREE R v_donelf{H ftrue, WLlv_donelRFWriifhrcur test2@#%
W1 */

DECLARE CONTINUE HANDLER FOR NOT FOUND SET v_done2=TRUE;

/AT IR */
OPEN cur_ test2;
/ *fi Fil Loop & ¥ P liif b * /
b:LOOP
FETCH cur_test2 INTO v_b;
/*8idv_done IR FIMIIiEhr & mE5 R T, BEIEIS*/
if v_done2 THEN
LEAVE b;
END IF;

/*fv_a. v _bifi \testl1Fi*/
INSERT INTO testl VALUES (v_a,v_b);
END LOOP b;
/* R cur test2iibn*/
CLOSE cur_test2;
END;



END LOOP;
/*RMlifhrcur testl*/
CLOSE cur_testl;
END $
/EERFFE R */
DELIMITER ;

TAER -

mysqgl> DELETE FROM testl;
Query OK, 9 rows affected (0.00 sec)

mysgl> SELECT * FROM testl;
Empty set (0.00 sec)

mysql> CALL procl();
Query OK, 0 rows affected (0.02 sec)

mysql> SELECT * from testl;

S Fom +

| a | b |
o Fom e +

| 100 | 400 |

| 100 | 500 |

| 100 | 600 |

| 200 | 400 |

| 200 | 500 |

| 200 | 600 |

| 300 | 400 |

| 300 | 500 |

| 300 | 600 |

S Fom +
9 rows in set (0.00 sec)
SRR N T 9 H A -
.4 4x

[ =

L s ORI 45 R 247 i AL B



2. UiEbREfE AL AR FREINEAR FTIFUERR. m B UERR 5% PR
3. Uibn A BEAEAT il L AR AN BRI A ik A

4. —/~begin endH HAEFT ] — bR

5. AR HAR SR EWE AR 6E

6. KRR TETHL% T, AEGERIFIHIMEM

Mysql 25 H &
1. 215 mysqlBERAIR

2. 2R VEffmysqUEHERA (HA)

3. B3 : BHRMERRE(LMEER)

4. %54)%: DDL¥ WL#4E

5. %5555: DML#/EIL A (insert,update,delete)
6. 5R65: selectEH I

7. ST Difkselecti R E W, BEHRNT

8. 438E: PEMEHEFAI4 T (order by & limit)

9. fB9W: HUlEMIEMF (group by & having)
10. 58105 : W HEJLHA R

11 5115 HON TS R B

12. 581258 F&iH

13. %135 MBENULLSBEIRT, 1L ANBA RN
14. 145 RS



15. 51555 RO

16. 58165 : ZRIHH

17. SB175: fAid & A s LR BT
18. 185 wmAEEHIEA

RIEAIT: KREREJAVATREUE £ 75 e 50k}

20/ FEWIARLEIFE
MysqlRFIHY F AR Sk RIIITTE] T S — R GUF 97 7 0 A B A«
MRS AN M fFitsoku— kg A ijava, ik HURHEHIEEA.

X AEMysql R 5 552075
£ mysql5.7.25, cmday S b7 iE R
R NESHIRRATE, |F5 0 FRRRITEE—.

FEdesa
mANAXABE=R=

BAMES AL R, TTRES HHBLT 21— LR 0L -
Lo AR d SO — 2R, S EEE N R
2. FRABGEE EHEREL T BUR KK, SEERERIK



3. updatefZ T THUNI R4 R A2
B EN LSRRG OLR N, W RERR BERA TR R . SRR T RERE B ER Y AT H55
AR B G e H AL P R AR A 4

WIS AT 75 2 T A, L ARG 7 Sk [y select B A5 R4 . AR WH A T8 it
frab.

FRAF

SRR
o S R
o SNSRI
¢ BRI L ISR H Y
¢ updatef T HCRINIELE R — BN 45

TR A
B @7 : javacode2018

Bl testl, testlFHifaz Bl T4,

/* [ javacode2018+*/
drop database if exists javacode2018;
create database javacode2018;

/* e 2| javacode2018)% * /
use javacode2018;

DROP TABLE IF EXISTS testl;
CREATE TABLE testl(a int PRIMARY KEY);



SFRoE
A TR 4 rmysql P RR S5 5 A S
mysqlAER 7=

LAV T—Lesqliy i, 7T BRI 7 mysqli)—2L230, SEmysql 4IRS . @A
Bl S ME— 2R, BRI 4 I SRR fimysql N BRI . BRATTRRX L
mysqlil H ) 575 GEFR 9 IR o

HMERFE

BT —updateffy i, ATRERATHE MY, (HESER LRI R 1474
Yo, XFPEOL: sqliI AT AR R A2, XM LB A T AR D9 518 5=
HACEL, FAIRrsqlhdT & R B A5 /A — B R DL AR 5

Mysql ST

5l

testLRH i BOW G, FRATTRItest LR R IR A 22 80408 . I HIBOE— 14555
AT, RARAMIENEL, EAHR,

BIEFMEERE:
/* MR AR * /
DROP PROCEDURE IF EXISTS procl;
/R Ry s */
DELIMITER $
/A AR */
CREATE PROCEDURE procl(al int,a2 int)
BEGIN
START TRANSACTION;
INSERT INTO testl(a) VALUES (al);
INSERT INTO testl(a) VALUES (a2);
COMMIT;
END $



/RAEE I 5 2/
DELIMITER ;

FmifAE SRR T PSR, any(EAR L.

FOIUFZESR -
mysqgl> DELETE FROM testl;
Query OK, 0 rows affected (0.00 sec)

mysql> CALL procl(1l,1);
ERROR 1062 (23000): Duplicate entry 'l' for key 'PRIMARY'
mysql> SELECT * from testl;

et
| a |
et
| 1]
et

1 row in set (0.00 sec)

b S MBR T test I AR, AR R fiprocl, i FtestLR T
Bo g, AN AR E R TaT B B LR, mysql A ERH TR
H, SECE S BIEEA R, REAE S FBIERA R T .

FHEEERMBATHERN A2, RAVFEELHENTL, BARK.

IR VB AMVE? BAVTHERR L E-LRRE . RE XA F5 K ETT
rollback[ElVE#EAE, Mot BHEAARMS, BTN HRFI2,

52
BAV LR GFEAT SO, #R L ERARREE, R ERERE, T

BIEEFMETRE:

/*MERAFAE I AR */

DROP PROCEDURE IF EXISTS proc2;

/G RFF R s */

DELIMITER $

/RN */

CREATE PROCEDURE proc2(al int,a2 int)
BEGIN



/AR SR, R gL */

DECLARE hasSqlError int DEFAULT FALSE;

/+TERT LR E 4 58 1 B has Sq1Error }y TRUE */

DECLARE CONTINUE HANDLER FOR SQLEXCEPTION SET hasSqlError=TRUE;

/*IF )RS */

START TRANSACTION;

INSERT INTO testl(a) VALUES (al);
INSERT INTO testl(a) VALUES (a2);

/*MEhasSqlErrorFIWHE BG4 S, Ml A L #dE */
IF hasSqlError THEN
ROLLBACK;
ELSE
COMMIT;
END IF;
END $
JHEERIEE I 7 */
DELIMITER ;

FTHER/REXT:

DECLARE CONTINUE HANDLER FOR SQLEXCEPTION SET hasSqlError=TRUE;
Y sqliF i IR, %A EhassqlError i {H B N TRUE,

RFEE
mysql> DELETE FROM testl;
Query OK, 2 rows affected (0.00 sec)

mysql> CALL proc2(1l,1);
Query OK, 0 rows affected (0.00 sec)

mysql> SELECT * from testl;
Empty set (0.00 sec)

EmEA 725 AR, AR, ATLIE B Lifitest LRICHAE . AIIE
ZOR—EL WABERT .



RIE RS
mysqgl> DELETE FROM testl;
Query OK, 0 rows affected (0.00 sec)

mysql> CALL proc2(1l,2);
Query OK, 0 rows affected (0.00 sec)

mysgl> SELECT * from testl;
et

| a |

NRE——

| 1|

| 2|

Fe—

2 rows in set (0.00 sec)

WA T2 AR AR, R AE NI

HMERRE

AR SN AR Fmysql PRI O 48R, T2 BT sql AT 45 R AT R R 45 R A —3L
HORHGE PTG 2R XA DAt — Le AL, L il FR R A

il
BAVRARL T b e, #2825 Rk 58 K P A0
BEPENKFRATER, WIT:

DROP TABLE IF EXISTS t_ funds;
CREATE TABLE t_funds(
user id INT PRIMARY KEY COMMENT 'Hjf'id',
available DECIMAL(10,2) NOT NULL DEFAULT 0 COMMENT 'JkF &%
) COMMENT ' Pk %" ;
DROP TABLE IF EXISTS t order;
CREATE TABLE t_ order (
id int PRIMARY KEY AUTO INCREMENT COMMENT 'jJ#iid',
price DECIMAL(10,2) NOT NULL DEFAULT 0 COMMENT 'jJi&%i"



) COMMENT 'jJHFE';

delete from t_funds;

/HBN—FEAE, AP idkh1001, REH1000%/

INSERT INTO t funds (user_id,available) VALUES (1001,1000);

TERREDREBRELENIKFR, BIIBFMEIERESEI:
/*MERAF RIS R */
DROP PROCEDURE IF EXISTS proc3;
/*FEGERAF Ay s %/
DELIMITER $
/* QAR */
CREATE PROCEDURE proc3(v_user_ id int,v price decimal(10,2),0UT v _msg
varchar(64))

a:BEGIN

DECLARE v_available DECIMAL(10,2);

/* 1 EWREL PR RBUE S +/
select a.available into v_available from t_ funds a where a.user_ id
= v_user id;
if v_available<=v_price THEN
SET v_msg='IRKF'REFAL! " ;
/R */
LEAVE a;
END IF;

/*RRAUFEIS 555 */
SELECT sleep(5);

/*2 A price*/
SET v_available = v_available - v_price;

/*3 H R/

START TRANSACTION;

UPDATE t_ funds SET available = v_available WHERE user id =
v_user_ id;

/*ENTTEE 40 * /
INSERT INTO t order (price) VALUES (v_price);



/R RLS */
COMMIT;
SET v_msg='FHKIh!";
END $
/*2|I4 \?/Jﬂﬁi Y‘J/' */
DELIMITER ;

EHERERS N3 WIAERE . BUCRAL R BT R

FRE21emdE O, HEi&Emysql, BIRHIT TEERE:
USE javacode2018;

CALL proc3(1001,100,@v msg);
select @v msg;

REWAT:

mysgl> SELECT * FROM t_ funds;
N S — N +

| user id | available |

N N +

| 1001 | 900.00 |
Fm———————— Fmmm e —— +

1 row in set (0.00 sec)

mysgl> SELECT * FROM t_order;

+

1 | 100.00 |

| 2 | 100.00 |
+

2 rows in set (0.00 sec)
BB T AR T EA AR TR 72K, HEKF R T 100,

bR T2 IR FEN, 2059 D RENHITE P MRS 2 T R 5
(BEIMABEIZEL000) , RG4S FHIIT, RESBERHERBT .

ERAERRATAT LU AR BRI o



AR R AR FAREREA T LR, W SRR D REHT HARE, A0
At AL

ISR Fijavarp i castiff, XHRFE 5 T MRI AT LU mialy s 1ERECAS

RA T LIFEY 4 26t _fundsVMl—versionF By, A, MUCHEHEIRMI 5
1, THEAREIA K versionfk 4/ Z i iFupdate . AR#Rupdatelm{T I T
RERD, Mo EEIAR, R,

52
X1 T AL .
BIER:

DROP TABLE IF EXISTS t_ funds;

CREATE TABLE t_ funds(
user id INT PRIMARY KEY COMMENT 'fff'id',
available DECIMAL(10,2) NOT NULL DEFAULT 0 COMMENT 'k 4%,
version INT DEFAULT 0 COMMENT 'A%, #KEH+1"

) COMMENT 'k " ;

DROP TABLE IF EXISTS t order;
CREATE TABLE t order
id int PRIMARY KEY AUTO INCREMENT COMMENT 'jJ*iid',
price DECIMAL(10,2) NOT NULL DEFAULT 0 COMMENT '{JPA&%4i"
)COMMENT '{J8%";
delete from t_ funds;
/HEN—FENE, AP idRh1001, %ih1000%/
INSERT INTO t funds (user id,available) VALUES (1001,1000);

BIEFMETRE:

/* MR I R */

DROP PROCEDURE IF EXISTS proc4;

/T E AT $ %/

DELIMITER $

/* QLRI */

CREATE PROCEDURE proc4(v_user_ id int,v price decimal(10,2),0UT v_msg


https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933166&idx=1&sn=15e614500676170b76a329efd3255c12&chksm=88621b10bf1592064befc5c9f0d78c56cda25c6d003e1711b85e5bfeb56c9fd30d892178db87&token=1033016931&lang=zh_CN&scene=21%23wechat_redirect

varchar(64))
a:BEGIN
/HRAT R+ /
DECLARE v_available DECIMAL(10,2);
/H*RAFIA T */
DECLARE v_version INT DEFAULT O0;
/HRAFRE T EL */
DECLARE v_update_count INT DEFAULT O;

/*1ERRE P RBE S */
select a.available,a.version into v_available,v_version from
t funds a where a.user id = v_user id;
if v_available<=v_price THEN
SET v_msg='KFREAL! ' ;
/*RH */
LEAVE a;
END IF;

/*REALFE IS SR */
SELECT sleep(5);

/*2. R Eprice*/
SET v_available = v_available - v_price;

/*3 R/

START TRANSACTION;

UPDATE t_funds SET available = v_available WHERE user_ id =
v_user id AND version = v_version;

/* 3B b updatefg ifrst */

select ROW_COUNT() INTO v_update count;

IF v_update_count=1 THEN
/*ENTT HE 20 * /
INSERT INTO t order (price) VALUES (v_price);
SET v_msg='"FHEI!";
/RS */
COMMIT;



ELSE
SET v_msg=""FHIM, iHFHA! " ;
/HBIREESS */
ROLLBACK;
END IF;
END $

/HAEERFFE S */
DELIMITER ;

ROW_COUNT () ] LLZRHR B 37 sl N SR iR B s A T8 5 32 R M T B0 AE
v_update countHl,

SRR YEv_update_count g 545 T LA BB )82, ARSI RT3
HEIHRLHS, BMERFS.

KIEER: @2t emd@&@O, EfEmysql, AT NERIE:
use javacode2018;

CALL proc4(1001,100,@v msg);
select @v msg;

BOIER:
mysql> CALL proc4(1001,100,@v msg);

1 row in set (5.00 sec)
Query OK, 0 rows affected (5.00 sec)

mysql> select @v msg;

R +
| @v_msg |
S +
| TR |

Fom +

1 row in set (0.00 sec)



BO24ER:
mysql> CALL proc4(1001,100,@v msg);

1 row in set (5.00 sec)
Query OK, 0 rows affected (5.01 sec)

mysqgl> select @v msg;

o +
| @v_msg |
o +
| F R, TE |

S +

1 row in set (0.00 sec)
AURRFE - AEO TR T, BHO2TFHRERT
B P2 R

mysql> SELECT * FROM t funds;

Fommmmm e T — Fommmme e +
| user_id | available | version |
S T — Fommmme e +
| 1001 | 900.00 | 0|
S T — Fommmme e +
1 row in set (0.00 sec)

S T S — +
| id | price |
T - +
| 1 | 100.00 |
T — +

1 row in set (0.00 sec)

WIEH
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Levels are numbered starting from 0 at the leaf pages, incrementing up the tree.

Pages on each level are doubly-linked with previous and next pointers in ascending order by key.

Records within a page are singly-linked with a next pointer in ascending order by key.

Infimum represents a value lower than any key on the page, and is always the first record in the singly-linked list of records.
Supremum represents a value higher than any key on the page, and is always the last record in the singly-linked list of records.
Non-leaf pages contain the minimum key of the child page and the child page number, called a "node pointer".
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#F5|EHE
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F1:

create [unique] index 3| &FRon 4 (H4[ (length)]);

A2

alter #44 add [unique] index &H|Z&Fion (F|4[ (length)]);
ISR By jkchar. varcharZé®, lengthn] DI/NTF B SLhrK B, a0 Zblog.
textB K AR, WhJHE Elength.
[unique]: H#ESAARTT LA, AR M L T unique, FROIEME—FT],
wnfftable)5 WS — AN EE, BEESRG], MRS, MEEAR
5, ZANFEZBIHESEF-

HERZ5]

drop index &5|4&Fon F4;

BEEZL|
EEENERP AN RIMERWT

show index from #4%;
EIL

TRUEMIER RG] EEERS .
Nt

#2005 E#E

/*##E javacode2018+*/
DROP DATABASE IF EXISTS javacode2018;
CREATE DATABASE javacode2018;



USE javacode2018;

/*EFtestl*/
DROP TABLE IF EXISTS testl;
CREATE TABLE testl (
id INT NOT NULL COMMENT '%i%5',
name VARCHAR(20) NOT NULL COMMENT '#:4%',
sex TINYINT NOT NULL COMMENT '{44%],1: %, 2: &',
email VARCHAR(50)

/+UER AR */
DROP PROCEDURE IF EXISTS procl;
DELIMITER $
CREATE PROCEDURE procl ()
BEGIN
DECLARE i INT DEFAULT 1;
START TRANSACTION;
WHILE i <= 2000000 DO
INSERT INTO testl (id, name, sex, email) VALUES
(i,concat('javacode',i),if(mod(i,2),1,2),concat('javacode’',i, '@163.com
"))
SET i = i + 1;
if 1%10000=0 THEN
COMMIT;
START TRANSACTION;
END IF;
END WHILE;
COMMIT;
END $

DELIMITER ;
CALL procl();
SELECT count(*) FROM testl;

R R R IME AN 172005985, R A4 BR T sexdl, HA
SIRMEA A EEW, RFiERERT.

HARI2007 84, id, name, email AR HE M.



KRS BAMFRE—TEREE

mysqgl> select * from testl a where a.id = 1;

S S NS S +
| id | name | sex | email |
S S NS S +
| 1 | javacodel | 1 | javacodel@l63.com |
S S NS S +

1 row in set (0.77 sec)

A T O RAER 770228, A Ed RN R G EZ—
.

BIE RS
FfrEd Bl — A EE], EZ T

mysgl> create index idxl on testl (id);
Query OK, 0 rows affected (2.82 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysqgl> select * from testl a where a.id = 1;

R R o +
| id | name | sex | email |
R R o +
| 1 | javacodel | 1 | javacodel@163.com |
R S — o +

1 row in set (0.00 sec)
EwEA AR RN RIER R, RN 1ZR AT
A HEname EWAIEANRG], BEEZ—FERBMHE, T

mysql> create unique index idx2 on testl(name);
Query OK, 0 rows affected (9.67 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysgl> select * from testl where name = 'javacodel';
o S R +

| id | name | sex | email |



S oo S +

| 1 | javacodel | 1 | javacodel@1l63.com
Fomm b T . +
1 row in set (0.00 sec)

AP, AR, REEMR#E

SRS | HIEEKE
i1t emailk & — T4

mysql> select * from testl a where a.email =
'javacodel000085€@163.com';

S L S S +
| iad | name | sex | email |
S o S S +
| 1000085 | javacodel000085 | 1 | javacodel000085€163.com |
S o S S +

1 row in set (1.28 sec)

R 1%, ELER — THEALERsql, FATTLIE 2 AR emalitsx, GEAIERT
BT IS FAER AR, Z5RR—H (#2@163.com) , e i 11 1544t T LA
SEN—~email T, AR AFATAT Likfemail @ R 51 IR € — R ER15, XEHXET
#Aemail P BRI 28, AR MW, XA TR LI R 2 R R 51K

T

mysgl> create index idx3 on testl (email(15));
Query OK, 0 rows affected (7.67 sec)
Records: 0 Duplicates: 0 Warnings: 0

WRE— TEWHBR:

mysqgl> select * from testl a where a.email =
'javacodel000085@163.com’;



- e S S e +
1 row in set (0.00 sec)

FERSABI12ZRD, P,
EERPHIES
HAVE— TestLRPHIFTART] . WF:

mysqgl> show index from testl;

o R — S — B S
S . S — S —— S— S —
S e +

| Table | Non unique | Key name | Seq in_index | Column_ name |
Collation | Cardinality | Sub part | Packed | Null | Index_ type |
Comment | Index comment |

e —— e o S e
Fmmm——— e ——— Fmmm———— B Fmmm————— Fmm————— Fmmm—— e ————
L —— S +

| testl | 0 | idx2 | 1 | name | A

| 1992727 | NULL | NULL | | BTREE | |
|

| testl | 1 | idx1 | 1| id | A

| 1992727 | NULL | NULL | | BTREE | |

|

| testl | 1 | idx3 | 1 | email | A

| 1992727 | 15 | NULL | YES | BTREE | |

|

o —_—— o . o S
o o B S o o
e S +

3 rows in set (0.00 sec)
A LIE Ftest IR 3N R G| GG B (R TI LR KB, FB).

]G]
FAIMERIdXL, RS HitestLIRFTA RS, AT

mysgl> drop index idxl on testl;
Query OK, 0 rows affected (0.01 sec)
Records: 0 Duplicates: 0 Warnings: 0



mysqgl> show index from testl;

Fom S — O — S R ——
S e - - Fomm S —
. e +

| Table | Non_unique | Key name | Seq in_index | Column_name |
Collation | Cardinality | Sub part | Packed | Null | Index type |
Comment | Index comment |

o o o R o
o o o S B o
F—_—————— F——_———————— +

| testl | 0 | idx2 | 1 | name | A

| 1992727 | NULL | NULL | | BTREE | |
|

| testl | 1 | idx3 | 1 | email | A

| 1992727 | 15 | NULL | YES | BTREE | |
-!- ——————— F——_———————— +——— F——_—————————— -
F——_———————— F——_———————— F——_————— F——— F————— F——_——————————
S o +

2 rows in set (0.00 sec)
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B

IFTRERAZRS|
400 MK R

/*i % javacode2018*/
DROP DATABASE IF EXISTS javacode2018;
CREATE DATABASE javacode2018;



USE javacode2018;
/*ERtestl*/
DROP TABLE IF EXISTS testl;
CREATE TABLE testl (
id INT NOT NULL COMMENT '#%5',
name  VARCHAR(20) NOT NULL COMMENT '#4%',
sex TINYINT NOT NULL COMMENT ‘'{&%|,1: 5B, 2: 4",
email VARCHAR(50)

/*RE I */
DROP PROCEDURE IF EXISTS procl;
DELIMITER $
CREATE PROCEDURE procl ()
BEGIN
DECLARE i INT DEFAULT 1;
START TRANSACTION;
WHILE i <= 4000000 DO
INSERT INTO testl (id, name, sex, email) VALUES
(i,concat('javacode',i),if(mod(i,2),1,2),concat('javacode’',i, '@163.com
"))
SET i = i + 1;
if i%10000=0 THEN
COMMIT;
START TRANSACTION;
END IF;
END WHILE;
COMMIT;
END $

DELIMITER ;
CALL procl();

RN 400 55, R T sexdl), HAWHI AR Z B A EE M

RSN EUR
40075 %58 . A IEE AR LMERE — PR,

FRIRIdAT 0 R



mysqgl> select * from testl where id = 1;

SRR S o +
| id | name | sex | email |
SRR S o +
| 1 | javacodel | 1 | javacodel@163.com |
SRR S oo +

1 row in set (1.91 sec)

=108 . £ U717, MR, mTFidsexs], HAEXT40077 4040 2
fraka.

ERIEER
test LR ICA BT TR E L6, BN HIdBcE Dy F

mysgl> alter table testl modify id int not null primary key;
Query OK, 0 rows affected (10.93 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysqgl> show index from testl;

R o . S — N
S o . Fomme SR — o
S . +

| Table | Non unique | Key name | Seq in index | Column_ name |
Collation | Cardinality | Sub part | Packed | Null | Index type |
Comment | Index comment |

R S tommmm e S —— -
S S ——— S T — S S ——— S S —— S S S S ——
tommmm e o eee +

| testl | 0 | PRIMARY | 1| id | A

| 3980477 | NULL | NULL | | BTREE | |
-!- ------- . - S y— L
- - S - - S - .
F——_—————— F——_—— +

1 row in set (0.00 sec)

AP E N ERZ )R, SfEd ERSIRERS], MR —FHATE TR

mysgl> select * from testl where id = 1000000;
Fom e ——— Fm e Fmm—— e +



| id | name | sex | email |
S L S S +
| 1000000 | javacodel000000 | 2 | javacodel000000@163.com |
S R N L +
1 row in set (0.00 sec)

XMEERR, XTENZ LETANE—CRAER,

between andEEIEE

mysqgl> select count(*) from testl where id between 100 and 110;

1 row in set (0.00 sec)

AR, d EAERRG], XA KA LS 4300 2kl DU € i B
Pl o

HRUREE AR, BERpageth K%, HEMSHLEE, WT:

mysql> select count(*) from testl where id between 1 and 2000000;

1 row in set (1.17 sec)

FTEIARE RS BEAK, 1RTER T A1200 77 BT 7E 5T i A A 1R 42 0T a5 B, T
Feic .
it DA Flbetween and B {5, X [R5 BEAS BOR Ko
infUIE %R
inJy KRB, BATELLH M.



IR BA I H I, U R, FLAn s R R AT SR BT
BRI AR, LR EEINTT AL, RRITRE PR E Mid R, R
i 7 KB A R R B AR EE . TR i i s B, P DU R
WA FLEL TR o

WL id7E400 T H I PR R 1005 548 . BARBCR :

mysql> select * from testl a where a.id in (100000, 100001, 100002,
100003, 100004, 100005, 100006, 100007, 100008, 100009, 100010,
100011, 100012, 100013, 100014, 100015, 100016, 100017, 100018,
100019, 100020, 100021, 100022, 100023, 100024, 100025, 100026,
100027, 100028, 100029, 100030, 100031, 100032, 100033, 100034,
100035, 100036, 100037, 100038, 100039, 100040, 100041, 100042,
100043, 100044, 100045, 100046, 100047, 100048, 100049, 100050,
100051, 100052, 100053, 100054, 100055, 100056, 100057, 100058,
100059, 100060, 100061, 100062, 100063, 100064, 100065, 100066,
100067, 100068, 100069, 100070, 100071, 100072, 100073, 100074,
100075, 100076, 100077, 100078, 100079, 100080, 100081, 100082,
100083, 100084, 100085, 100086, 100087, 100088, 100089, 100090,
100091, 100092, 100093, 100094, 100095, 100096, 100097, 100098,

100099);

S —— o R —— o +
| id | name | sex | email |
S —— o S —— o +
| 100000 | javacodel00000 | 2 | javacodel00000@163.com |
| 100001 | javacodel00001 | 1 | javacodel00001€163.com |
| 100002 | javacodel00002 | 2 | javacodel00002@163.com |
| 100099 | javacodel00099 | 1 | javacodel00099€163.com |
S — o S — o +

100 rows in set (0.00 sec)

FERSABI1ZRD R G RET
XML TN A ME—LwRm%, RERKiEREIH.

SRS EGUMNEE?
A 1FEname. sexPIF B L BIEANRF]



mysql> create index idxl on testl(name);
Query OK, 0 rows affected (13.50 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysql> create index idx2 on testl(sex);
Query OK, 0 rows affected (6.77 sec)
Records: 0 Duplicates: 0 Warnings: 0

B T&EM:

mysgl> select * from testl where name='javacode3500000' and sex=2;
o - Ly E e +

| id | name | sex | email |
T - E T e +

| 3500000 | javacode3500000 | 2 | javacode3500000@163.com |
T Ly E e +

1 row in set (0.00 sec)

LA E R R, nameflisex E&A ARG, G LEGERAN RS ?
A ANiinamef Fwheresf—4~, FrLER)Zname T BRI RG], 720 DU
B IXAE

1. EnamefirfEf % 51 #F] javacode350000 0% I HI B A 1R

2. whridaid g hisex=211H

FATE— T name="'javacode3500000 ' KiZ#H &, HHLMRHPL, T :

mysgl> select * from testl where name='javacode3500000';

S oo S o +
| iad | name | sex | email |
S R S R +
| 3500000 | javacode3500000 | 2 | javacode3500000@163.com |
S oo S o +

1 row in set (0.00 sec)

Enamex 5|, REFHLNE, #LAT DL, #wEWRY, RERwhere/g FEINFA R A?
FA 1 namefisex X1 —F, IR :

mysgl> select * from testl where sex=2 and name='javacode3500000';
TP T S - e +

| iad | name | sex | email |



. e S — e +

| 3500000 | javacode3500000 | 2 | javacode3500000@163.com
T — Fommmm e S Sy +
1 row in set (0.00 sec)

BEILERR, XRENREEsexR TR HEYE, )5t iEnamele? KA1ERE
— Nsex=22 i & :

mysql> select count(id) from testl where sex=2;

Fommmmmmme +
| count(id) |
Fommmmmmm +
| 2000000 |
Fommmmmmm +

1 row in set (0.36 sec)
F L, EHFERT3602F), 2005504, MR Esex s EREAATH
AL H explaink/—T :

mysql> explain select * from testl where sex=2 and
name="'javacode3500000";

R S Fomm e Fomo - R S
Fommo—— - S S tommmm e Sy +

| id | select_type | table | partitions | type | possible keys | key

| key len | ref | rows | filtered | Extra |

Fommm e R — T S S S S —
S S S S S S S S S +

| 1 | SIMPLE | testl | NULL | ref | idx1l,idx2 | idx1
| 62 | const | 1| 50.00 | Using where |

tommet e tomm———— tommmm——————— Fomo—— tommm e ————— Fomo— -
S S S Fommm e R +

1 row in set, 1 warning (0.00 sec)
possible keys: Zl|H} XA A RESEMANFG] (dx1. idx2)
Ser EAER AR (keyd): SEBRERZRT]) o

W EAEMPE RS, IFHXRRandfiE, 2ERIIXSEER, T Aname
FEEAE R, Enamed i S h—k,



RHiE"
B WA

mysgl> select count(*) from testl a where a.name like 'javacodel000%';

1 row in set (0.00 sec)

mysql> select count(*) from testl a where a.name like
'$javacodel000%"';

S +
| count(*) |
S +
| 1111 |
S +

1 row in set (1.78 sec)

45— 2T LR Binamesy B IR ). I E TR T e
AEPRMGPTAETEERY . B RA. JRb R % 5], FFCLARE Bt XA
MR R

EIES

U R BB EIRTER SR P TR I, FFEFRBIRERTIPERI, X
A AR e, A -

mysgl> select * from testl where name='javacode3500000';

S R S R +
| iad | name | sex | email |
S oo S o +
| 3500000 | javacode3500000 | 2 | javacode3500000@163.com |
S oo S S +

1 row in set (0.00 sec)

FHEA R, T named | rFER R G A A name. idAMFIE, S
sex. email, FFUL EWEIEFRWT :



1. EnameZ5[#& javacode3500000%f W Hidx, HHid k3500000
2. TEFEEETIPEZRH1d=35000001)i05%, REUTA FEIE

Ro|BE
EHRANR TIPS T ERRHEENAFENE, AHEFERERT
KRB, XPP RG] E .

FAPRE A2 :

select id,name from testl where name='javacode3500000';

nameX}Widx1&5], idkhE4, Frllid1R5[HHF35 8PS Tname. idif
B, XNEFHAEIIX—NRIRATLLT, ifselect)5HAE A, BFFE—
VK F3R L sex. email 1 o

Pl S sqlifiit e, JREBERM Y, « TR L — IR RRME, FEE - TRA
AT LUME R G SR B, AR L

Z5|T#

f@FRICP, Index Condition Pushdown(ICP)/&MySQL 5.6 4tk , & —PhiyErEfk
FIEERME AR TS AR — P b7 X, 1CPAT DU #6525 TR ZE R i I
B B My SQLAR 55 #4557k 5| 2 A v o

AR — T :
HfF E A name Ll javacode3s ki, VEADY1HIEREL, sqlinF -

mysqgl> select count(id) from testl a where name like 'javacode35%' and

sex = 1;

Fomm e +
| count(id) |
Fomm +
| 55556 |
T +

1 row in set (0.19 sec)



1. sEnameZB|#E H Lljavacode35 #—4id %, BFiC S Mid
2. FIHidZEEHERG P ERHXAICERL
3. FAWRIFHsexEAmoA1, REEE LHEEE, BRI FrAILEAIE.

T A AR T B name % 5| LR R R R HRAE

IR HICPH T, FATAT DL 448, 1 —4>(name,sex) A& & 5], AR
T

1. E(name,sex) &R 5| K& H Lljavacode35H) 55 —55ic 5%, 1] LIS 2| (name,sex,id),
CfigR1
2. FWRlsex;2f M1, REEE FHEMERIE, FERBIAIERMIE

AR AT BB R T, R T BT LSS A SR AR 8,
JEE bbb T ) BE PR — 2

A EFFRRES IR

mysqgl> insert into testl (id,name,sex,email) values
(4000001,"'1",1,"javacode2018@163.com');

Query OK, 1 row affected (0.00 sec)

mysqgl> select * from testl where name = '1°';

oo S S —— S S — +
| iad | name | sex | email |
o S S —— S S —— +
| 4000001 | 1 | 1 | javacode2018@163.com |
R —— S S —— S S — +

1 row in set (0.00 sec)

mysql> select * from testl where name = 1;

T Fmm———— Fmm—— e +
| iad | name | sex | email |
T Fmm———— Fom—— e +
| 4000001 | 1 | 1 | javacode2018@163.com |



- S S o e +
1 row in set, 65535 warnings (3.30 sec)

bT34%sql, FAVEAN T —5KiE%.

B AEWMRY, F=%Hnamefl1EbE, name B ERSG|, name&FAF R
B, PR OB, KA R AT, AR, B
LSS —ANEIAR R T 22, ResBUB a8, Bname o5 F A1 34T
Feds .

B 5 BOF A R EUBH AR IR

mysgl> select * from testl where id = '4000000"';

Fommm - Fom o S e +
| id | name | sex | email |
Fommm - Fm o S o e +
| 4000000 | javacode4000000 | 2 | javacode4000000@163.com |
Fommm—— - Fm o S o e +

1 row in set (0.00 sec)

mysql> select * from testl where id = 4000000;

S R S S +
| id | name | sex | email |
S R S P +
| 4000000 | javacode4000000 | 2 | javacode4000000@163.com |
S R S P +

1 row in set (0.00 sec)
id bAE#EG], dZinRBR), WTRES, B EREdERE P, #er L

IEFF ARG ez, B IR 7 BoR A R, AR B AR R I 2
P AR

PREN(EFR S| T3

mysqgl> select a.name+l from testl a where a.name = 'javacodel';



1 row in set, 1 warning (0.00 sec)

mysqgl> select * from testl a where concat(a.name,'l') = 'javacodell';
o S R +
| id | name | sex | email |
SRR S S +
| 1 | javacodel | 1 | javacodel@l63.com |
o S S S +

1 row in set (2.88 sec)

name ARG, LWEER, HMERI BAAERS] BAEH T E
B2 )5, namefTrER R TR TC I P & 7 75 AR A B Ry DTy, HAE
K BT SRS SR N A SRR R A S o R B AT L2 R i AT 5%
PRI, BEIPRGITERL T, AR T R

gk Kol T B m B E R TI TR

BRMERSI TN

mysqgl> select * from testl a where id = 2 - 1;
O S Fommem o +
| id | name | sex | email |
S Fommem o +
| 1 | javacodel | 1 | javacodel@l63.com |
S Fommm o +

1 row in set (0.00 sec)

mysql> select * from testl a where id+l = 2;

SR Fomm e o +
| id | name | sex | email |
SR Fommom o +
| 1 | javacodel | 1 | javacodel@l63.com |
S Fommem o +

1 row in set (2.41 sec)

id EAERZEG], A, HERS] BSAARERS, BoAERIEE
P, AAFTTERZR 5 P o Tk P g (o 7 ZEA AR B A AE R TR . LR i A3 T
HEF MBS N, RN EERERIdE T A 2 R AR E RS T, It
LR Py s T ) A eor € PE Bk T



g RIITBER T RBCKHER 51 08K

ERRSIAMLHRE

FATE T B Ftorder(id userid,addtime,price), %A P HITH, - HIR
addtimeFHFHEF . Mi%EAQEZRTITR? RIPRIHT—T

fEuser_id FATERT], AV —FXFEL, SRR RNERE:
1. Euseridx7|, FLECFKHMId

2. JESATE TR S| b Rk R S

3. EE LWMHRME, RETE BiRds

4. ENAFHN BFRIC R faddtime# T HE

FAVEE SRR B AR R, R R, ATRE S F BB A SO, AR
A5, B HORAEE R R P

BAVFE 55— F mysql b+ BRI 54 . R AR IR S WEHD P A R R, ik
useridffladdtimefifi {F — 4 i Bk4 & 5| (userid,addtime) , XAFiE i user_id# & H Sk %L
P B AR faddtimeH i PR, XAFEEED T —PHEFERAE, MEEELF, R
addtimefit . FUAEHA RIS FAATDLT

BE—TMMERRSIM—LEEN
L (e B 7 B & 5 AR &5, X BERAR, TikaiFi i
5|, WREREPMA R, WRRIAMER RS E AL

2. BRERIIEBBAVCEREN : D504 BN 2B A 7 UTEL, mysqle— B A PLEE
BHIEBAJEE &R (> <. between. like)pif51LPLAL, Hhlila=1andb=2andc>3
and d = 4 g (b, d)FH RS, dEHAZIRTIN, WRE(ab,d)RERT]
MIFERET LR 2], a,b,dAf v DT i %

3. EWCRmmE, AMER*, REBEFARSIER, oL B, 3T



4. AT LR ARG RG], BT SRS T (PC) |, um LAy R 4E
RTFRR

5. EMIEXRI|FBAGHEE. BEFRE, SHERTIRY

6. FIFE BT LA R 2 5 | ok

7. WA %A% SMERTITOR, AR, HRE% XM LA R %5

8. Heprh RBAEM BRG] B, XA LIEAHEE . SRIFEIRCR

Mysql R E &

1. 5815 mysqlEERfAIH

2. 2R VffmysqUEHE XA (HA)

3. B3 EHRMERRR(LAIER)

4. %5455 : DDL¥ W#fE

5. %5555: DML#AEIL A (insert,update,delete)

6. 5H6k: select&HILMlR

7. SBTR: Difkselect/RMFEHN), WHRIL

8. 4E8ES: WAEHEFANS T (order by & limit)

9. fB9%: HUlEMIFMF (group by & having)

10. 58105 : W HEJLHA R B0

11 SR RN T AW R R B

12. 481255 F&#l

13. 135 MBENULLSBEIRT, 1k NBIARER

14. 1455 WS



15. SE15%5: PEfROLE

16. %1655: TR

17. 517 : (A RE& H R Lo SRR
18. 185 wmAEEHIEA

19. SB19%: WekniEfg

20. 552055 SRR AL PRI

21. 215 H4aRRII?

22. 452258 mysqlZ 5| B

23. 452355 mysqlZ5|& B#

RIEART : KORAJAVATRIUE 2 v B 7ok

$B25fR: sqlfffdwhere R EIEFEF RIS W A%

MysqlZAFI ) AR : @i X A RN 2 AT R — A S BT R il E ) i RE
WK Z B fFitsoku—i &L fijava. Hik BIREMREIAR.

XAEMysql RS 255 -

PRAR SCREZ AT, 520 T LR



24. Ho%al?

25. mysql% 3| JFRE AR

26. mysql% 3| I EERT

27. W4T E %] 2

TR SR A R R F . AR 2 A LB R

| B i i

—2RSQL, FELIE A R AT AT VRS AREIRZ AHR SR IXA M EL SR . 242K

BRI R — A SQLAES I P Y s am Y, X — AR E ORI I, iss 1 SQLAY A
VRN IEIRENT. BURA A EIUIE. SQLEITE—RIIMIA TR, ) JE i e R 4 0
ToREN N it ASCHkiE 7 HAPRER D N, WERR - EREEH AN, ME N
eR:

B —%SQL, g ¥jwherestf:? wheref g 144k, FESQLPUTHI
HREPE S RET 2ERER?

IS AL, A B 5 AR A% B I b3 A 253 S5 A 0T T SQLIE AT o ) s #5855 H B R AR
BRHISQLIBR] ; BELF M P AR —LERIE, fildn: MySQL 5.6 — A BB fifb——Index
Condition Pushdown, %%#&push down [ ff4°?

A FRMNE, ZHE T
1. WA R BHERE R MAHSTE R
2. HE—%SQL, it jwheresk 4

3. ma—A/ IS


https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933400&idx=1&sn=61af771f10342ee4956efea6749abd71&chksm=88621c26bf15953041a6bc65734edf788af711ff176ad36884fe6411e5c4cfd0bf967e0e33fc&token=498198732&lang=zh_CN%23rd
https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933422&idx=1&sn=f28a92c195d914d636117c2316524c5e&chksm=88621c10bf159506af8a3c6b947e32b11414ff72ed3ad19a9fa0b0cec0be6c3ae3931117b3d2&token=498198732&lang=zh_CN%23rd
https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933427&idx=1&sn=d9cb0317b50c76519291d2e4311b887f&chksm=88621c0dbf15951b1d4d37da57f88a7b026d2bb656234a738f8660be4c5750f82300c20be779&token=274720817&lang=zh_CN%23rd
https://mp.weixin.qq.com/s?__biz=MzA5MTkxMDQ4MQ==&mid=2648933439&idx=1&sn=a1eddd36a6f597b9cd43e39e9f1b9d76&chksm=88621c01bf1595175894d27c996a49c9305c59bf23250f165943f91fcf35076813cf832985f7&token=410060235&lang=zh_CN%23rd

X Z B EUR EPRIEIE AR

RARGIES , BARARY LB AN S RE RG] RPFHEREEEL
X, AP N: HERTARICRIFEE), B RRRER T RTARIL
%, HRGUR ERBATHTAAM) . RO PR S BITRA AT AT e R
MU RE , ROIALTIER, — B B+ 451 .

ATREEATRZ G, BTRIERANCIE—KIAE, HRFHIART], REHEAIL
Fioxk, WIEERENEREIRAN. FHEHNEAHN. (EE: T, fHH
HI RS A HERTE S, X MR Oracle/DB2 /PostgreSQLAFH R 2k IR A ZUB A, 1M
AREInnoDBT | B R I RIER 51 K, REMRAMPIEAFFAER, REZH
SEPRLAE T BTG, AR A 28 )

create table tl (a int primary key, b int, c¢ int, d int, e
varchar(20));
create index idx_tl bcd on tl(b, c, d);

insert into tl values (4,3,
insert into tl1 values (1,1,
insert into tl values (8,
insert into tl values (2
insert into tl values (5
insert into tl1 values (3
insert into tl values (7
insert into tl values (6

tLERMAAE SN T B B s Gl T idxeIbed R 5 5145, A R ILRKEH/ R
51):



#Tl: (a int primary key, b int, ¢ int, d int, e varchar (20))
create index idx tl bed on tl(b,c,d);

%;"}l: idx t1 bed

3| 8 |
8
1| 8
1|2 23 —— 3|46 8
1231 2| 5| 4|8
1|2 5 1 *=—m— 2 5| 4|38
M
4 1 8 2 5 3 7 6
3 1 8 9 9 3 4 6
1 1 8 2 3 2 5 4
1 1 8 2 5 2 5 4
d a h b e c g f

i b —F LB, idxtIbed R 5] EA[b,cd] =AFBI(IER: & InnoDBRHRHEZK T
%, idxtlbcd EESOE LR TEY), NfEae] 7B idxtIbedZ 5|, HILHkIRbT B
FP. b BUHE, W B, LAedsHE. iCRIER 5 P [b,cdl k. (HETEHE
F LRBLUPH, NIRRT 7 BT

sqQLiwhereF{4+1REY

FEATT DRI 2R, B R AT IR 6 L TSQLASI T . FRIE C AR
B, % UL Fi—4SQL:



select * from tl where b >= 2 and b < 8 and ¢ > 1 and d != 4 and e !=

'a';

— 4L BRSQL, —H T AR LR Ilwhere 554 H 2 T [b,c,d.e]lUANF B, Tht1F#
(idxtibcdZ 5], WEEHEH T [bod]iX =B, IR4EidxtIbedZ 5| #1744 FE I8, M

o — AR BTk, RIS E E R, BREEIX A SQLAY JLAS b
A ] R

tsar, BEZS|idxtlbed LA TEE?
EIRTER . 18322212 N R EMEN RS T, RI|EHEELTEREb>=2, c> 11k

2z

Eo

Akl - JER[8,8, 81 — AT B AR IR, M HHIC RIS TR RN . RIIHL
1A b < 8UL%E ;

FiRETERNER. KIEBEZE, sQLREAMLE SRR AERZRSlidxtibedidiE?

MRIESQL, FlE 7 H5IMAEREE(2,2,2),(888))2 )5, MRGIEH P IFAZRRKILRAR
N A where ZHZEAEHT . HlIN: (3, L1 A e > TN (6,44 Aifitd 1= 4L,
ffic, dfll, yAfEFR G idxtIbed rad SEPi AN L AR T1HE R .

B, SQLH AR LU filc > 1 and d I= 4% AFE TR S 1E R AL 8 -

AHRET RIPREEBTRENRGZE, TEMERGERSITELIEN?

BB E R S W, e!l= "X EISA, TikfER5lidxtIbed EPEfT g, BFoMER
IR EEed. eI IAEHER FAFTE, Vi IRIL AT, DAV AW R R 5 i
fEEieR B, BURE P e, RIG M Aled A e = A BT RENLIE.

FERRLEE AL R SRR L MR, TGS N ECE T A SQLIE A 1 v
Hwhere #5321 HI$R B



FREsaLidwheres 4, ARTYAGH3ARE

e Index Key (First Key & Last Key)
e Index Filter

. Table Filter

FETOR, AEBATRIEN AT X 3R BT S, AR 42 B o

1l.Index Key

F TR SQLATIHTEZR 5| H b 2 25 7 BBl (2 4 70 B + S5 R BB AU A3 26 1 . BiPRZ i Indeex
Key. HIT—MMEH, 20EE—MEIGE A4k, Fitindex Key 447> #yIndex
First Keyfillndex Last Key, 707l I TR 1 EHRIELG , LULRSI EINHZ IR,

Index First Key

RTERy | EMARIGTERE .. FREFUN: WRIIHE - EFLG, A H7Ewheress
P R BAEAE, BAAEIEHA M= >=, NPKXT R4 M A Index First Key.z #, 4k
SRR G —ANE, 8 AR s eI A>T B ) &5 1
fm N Index First Keyr, [R]Bf42% 1kIndex First Key 32 ; B ATELE, [RIFEZ IEIndex First
Key 2 .

FH_EREISQL, B ATRX ARG, SHKH K #Index First Key (b >=2,¢>1). i Fc
HIZEAE R >, $RIREER, NdEd.

Index Last Key

Index Last Keyf By fig 5 Index First Key IE4FAH 5, HITHE R 5| AL IETEE . $2B0L
M MRGIE—NMEETFLE, EHEwhereffF R BT, A FEEIF B A==,
<=, NPKEXTR S 2] Index Last KeyHr, AkSE$R RGN — A4, A R LA 3
WO s EAFTEI A < A4\ 2 Index Last KeyHfr, [W]I2e 1R85 &4
FA1E, [EAEZ 1k Index Last Key 32 B o



EH_EEISQL, B ARX ARG . $REKHI K FIndex Last Key (b < 8) . H T2 < £F
—":5" bl ﬁb%mb«z}ﬁ%}ﬁo

2.Index Filter

Fe5e )k Index KeyHi$E I Z 5 . BAMRMEwhere X AEE & 7R 51 WA TG, (HZ L
I, FEAERER R BRI fE ERBSQLAAIF, (3,1,1), (644)¥ETuH
Hr, AR SO A SQLA AR 45 1

Index Filter 32 EFIIN : FIAEMRGIFIRIE—FIFF 4G, Kf HfEwhere 54 H & RAETE:

T e Hwhere 554000 =, MIBk SE—5 4k RS F—F, T —RIIFERES R
I =P FAEREREGIN s Fwhereffffh >=. >0 <. <= HA LRy, MIBkE RG] —
4, HHAwhere s R 5 H X H] 250N 2l Index Filterz /1 ;. &5 % —5#jwhere
FMEE = >=0 >0 < <= ZAMWSEME, MPEA AT DL Hswhere S5 H &R 5 H K S

A EIndex Filterz H1; #HE—FI AL EEMSE, MEITA RIS MAZ
Index Filterz 1,

X LR BISQL, REIHE I HREE >=. <ANFME, BHE—Fn ks, BRTH
c. dFiFl A\ #|Index Filtert, IR Index Filter fj c>1andd!=4,

3.Table Filter

Table Filter &5 6 5., g, W2PUR R BN : IraAETRIIFIN
EifZAE, $)3 KTable Filterz 1,

[FIAE, #FxF L FISQL, Table Filterjfih e !="a’s

Index Key/Index Filter/Table Filter/J\45

SQLiF ) ftiwhere s, F L AOSRBOIIN, 2 b2 b U Index Key (First Key
& Last Key), Index Filter 5 Table FilterZ /.



Index FirstKey, FURHIREMZGIHEIGTER , K HAER 5] 56—k Search Path(#rH &
FIB+ R AR T R — B . BIR G IEFEH T A B —JCAr BT

Index Last Key, FREMZTIHILIETEE, FIXTRIGEE 25 SE2ME—F K510
%, PHEAMR S C4EIE T Index Last Key i, i, W pAim o

Index Filter, FTF i8R I & MG DA R ERFMFRICR, Hibxr TR EE bR
—aKigR, HFE S Index Filter BEf7 X HL, & AN i Index Filter W EL% £ 57, ARELEHUR
G F—KIE R

Table Filter, N & /5 —iEwhereZA-MIBG 2k, FFlig@ w51 02 EH K iC
5, METAYIC R B4 £ T Index First Key 5 Index Last Key#4) iy, I Hi#% EIndex
Filter 541, IR T S BB ie %, AWy 58 B 10 5% & 75 1 /& Table Filter i i & i1 5%
A, RIFERD, AR . Bk MEies, SRS I T &l wa, MR ELE
S, Mk R T where M) BT A 454, T LLIR 181 45w A P o

%R

TESE R T UL ENEZIE, AR F AT a2 itwhere i & if) 554, 4nfe]
¥iwheredr i) 25 10 5532 B Index Key, Index Filter, Table Filterg 7 RZIFIINIR. LG
TEREE SQLIEAIIN, AT LI IR E X, 2230 8 SIS B where 5, 5 R4 HISQL
PATIHRIXTEL, B ik B O R L

RS, FATH AT DL A SCRE T GRIR B — N A8 MySQL 5.6915] A\ f#Index Condition
Pushdown, FEZKAT4Push DownZF| &R 5| 2B T ENe? X7, FZZIndex
Filter, ¥EMySQL 5.6 22 Hij, 34X 4rIndex Filter 5Table Filter, %%:¥fIndex First Key 5
Index Last Key i il N (&R 5 1i05% . BIRBGEREIER . AR5 IR FI4MySQL Server 3T
€. MAEMySQL 5.6 2 )5, Index Filter 5 Table Filter4) &, Index Filter & %|InnoDBR)
R ZH AT, WA T HE 5IR EMySQL Server 2 ek A BHFEY . $25 T SQLIHR

R

WA SRR TR, W B R AR X AT BN EL R, L kR T

kJEF: http://hedengcheng.com/?p=577



Mysql R 5B
1. 4515 mysqlILat AR

2. H2gs:
3. H3%:
4, AL
5. 5%
6. 6%s:
7. BT
8. 4i85:

9. 95

10. 4510%5:
11, F115:
12. 125
13. %F13%:
14. F145:
15. %515%:
16. 4165s:
17. B175:
18. 4p185s:

19. %E19%5:

WEmysqIE R (FH)
B R PR (AT R)
DDL% W44
DML#EAEI &L (insert,update,delete)
selects LAl
DikkselectZfH AL, WG RDL
VEARHEF A123 5 (order by & limit)
SR PEAR (group by & having)
W EULAA e SO
N T e & e
FEH
HHNULL B MSE, b ABiA R
VAR5
PRAE L]
it R & H R SR B
AR TR
i s e



20.

21.

22.

23.

24,

SR2058 : TR B Ab BRI A
215 H4RESI?

220 mysqlZ 5| JHEL
235 mysqlZR 5| EBLE
SE2455 : MM IERIERRS?

RIEARST: KORJAVATRIUE £ w5 B vk

5826 HIHA0{aI{EAMysQLSCER 73 7 T\ 8

MysqlRFIHY F AR I ARG VB T 34—/ R GUF 97 e A B A«
Wl R MR fitsoku—ig A itjava, ik, HURRHICHA

% Mysql R I 552655

AR I mysql B —A 5 A B

7 fa TV BIRIINAEE

1.

2.

3.

SATABUE I E AL T AR ALE T, BURBUSIhZ J5 . 7 7T LU 36 = 5% PR kA7 4
BERAEARIIIARE: BI—M H3E T L2 UORBUCEA B

AR A ZhRE - RITESS S I IR 1 P4 2 2RO, o T I 18], i Rie R
ARIBUST 3R [ AR BRI

BB A ZhAE . Hoin: ANLEIRIRBlock1 2 5, TERBilock 12|, AMLGET .
HBlock IRREL, 45 R&lockl —HWAYLE S AE . BEXFPRELLN, 04 P



AEMS H oy, " LLX A #A BT LUINASREAT I Ih ], 1 X A~ i) a]
IEARTERLE, HABHLEF A L2 R

P& fEE: R
W FAME SR —FBHRE R T

tl: select#FHUCFER]
t2: XRIFFTHEH
t3: update Rl

HAVRFE — T L A R A AE R 7]

WRA. BIASEER AT EICL, AAIPE BIRRIAEIE—FE, ARG HXRIE TR,
WIREPITES, RENERRBHEEHRL, 5 — N RES R — LA update ) 45
RGB N, X I RGBT 1 8

FATT AER R —MRAS T . BRI R A SR 5, I AR
A S+1, AR —T, mF:

tl: ¥THFE % start transaction
t2: select#FHUCFER]L, HHHZBv=R1l.version
t3: XIRIFEATHEE
ta: HUTEFHRAE
update Rl set version = version + 1 where user_id=#user id# and
version = #v#;
t5: tafffjupdates iR M MIRFTEL, BATHHICFKEcount, R/EHRHEcount kA WR 52
R AR
if (count==1){
/RIS
commit;
}else{
AR E %
rollback;

1SN



FHEGET SRS, SEANRERNPITEL, MITEBIRRLE AR, (HR 4t
FrEICAR B, B0 7 2 Shupdate XA TIE RN, BRI LT OLFHEAT . FrLAA
FH—AHjupdatexik[E1, HphijupdateZ R &R 0, 2R G 1 < H Brcountiz {01,
BETX 55 FATHRAZBE IR . W DLl count (B E B OB R B D T o

XA O AR BeATT AT DA I AR A T S DR R O R A S R b A IR A

{E A mysqISEH 25 o = il

BR
FARI A R, WF

DROP DATABASE IF EXISTS javacode2018;

CREATE DATABASE javacode2018;

USE javacode2018;

DROP TABLE IF EXISTS t_lock;

create table t lock(
lock_key varchar(32) PRIMARY KEY NOT NULL COMMENT '#iMi—fpri',
request id varchar(64) NOT NULL DEFAULT '' COMMENT 'FIhriHiER %%

H,
lock count INT NOT NULL DEFAULT 0 COMMENT ' R&isk’,
timeout BIGINT NOT NULL DEFAULT 0 COMMENT 'HiKfifa] ",
version INT NOT NULL DEFAULT 0 COMMENT 'JRAS, &REH+1"

)COMMENT '$if5 K" ;

HERYTAL:

package com.itsoku.sql;

import lombok.Builder;

import lombok.Getter;

import lombok.Setter;

import lombok.extern.slf4j.S1f4j;
import org.junit.Test;

import java.sql.*;
import java.util.Objects;
import java.util.UUID;



import java.util.concurrent.TimeUnit;

VA Z

* TAELOAER TP L P70 oavas Sk BHRAETT HREAR T 5T | RAERBARRE®E, 1hX
N b SRR A A T !

*RIEART T RIRZEJAVARIUE 275 TR OB

*/
@S1f4]

public class LockUtils {

/ /¥ requestidfffFEiZ A B
static ThreadLocal<String> requestIdTL = new ThreadLocal<>();

VA Z
* FRBUCY A& firequestid
*
*# (@return
*/
public static String getRequestId() {
String requestId = requestIdTL.get();
if (requestId == null || "".equals(requestId)) {
requestId = UUID.randomUUID().toString();
requestIdTL.set(requestId);
}
log.info("requestId:{}", requestId);
return requestId;

J**
* AR
*
* @param lock_key fikey
* @param locktimeout (“=F)) FRAPIRIAREE, Bi1ksesi
* @param gettimeout (“Zib) FRIUBIFEITI AL, XA~ ] A AR BCAS )R Bt
* (@return
*/
public static boolean lock(String lock key, long locktimeout, int
gettimeout) throws Exception {



log.info("start");

boolean lockResult = false;

String request id = getRequestId();

long starttime = System.currentTimeMillis();

while (true) {
LockModel lockModel = LockUtils.get(lock key);
if (Objects.isNull(lockModel)) {

/BN SR, AR

LockUtils.insert (LockModel.builder().lock key(lock key).request id("")
.lock count(0).timeout(0L).version(0).build());
} else {
String reqid = lockModel.getRequest id();
/ /MR reqid a4 F, FORBIRME
if ("".equals(reqid)) {
lockModel.setRequest id(request id);
lockModel.setLock count(1l);
lockModel.setTimeout (System.currentTimeMillis() +
locktimeout);

if (LockUtils.update(lockModel) == 1) {
lockResult = true;
break;

}

} else if (request id.equals(reqid)) {
//MRk request_idfiE i request id— RN Y AT A
AR VN
lockModel.setTimeout (System.currentTimeMillis() +

locktimeout);
lockModel.setLock count(lockModel.getLock count()

+ 1)
if (LockUtils.update(lockModel) == 1) {
lockResult = true;
break;
}
} else {

//HAEACH, JFHESEN T, MEES, 4R
if (lockModel.getTimeout() <

System.currentTimeMillis()) {
LockUtils.resetLock(lockModel);

} else {



/AR, PRI I00ZHD, 4kZEHI
if (starttime + gettimeout >
System.currentTimeMillis()) {
TimeUnit.MILLISECONDS.sleep(100);
} else {
break;

}
log.info("end");
return lockResult;

J**
TR
*
* @param lock_key
* @throws Exception
*/
public static void unlock(String lock key) throws Exception {
/ARBCY R R requestId
String requestId = getRequestId();
LockModel lockModel = LockUtils.get(lock key);
/Y Hi g requestIdfilJE Y request id—%( && lock count>0, FRA]LIFE
T
if (Objects.nonNull(lockModel) &&
requestId.equals(lockModel.getRequest id()) &&
lockModel.getLock count() > 0) {

if (lockModel.getLock count() == 1) {
/ /A
resetLock (lockModel) ;

} else {

lockModel.setLock count(lockModel.getLock count() -
1);
LockUtils.update(lockModel);



Jk*
* T B4
*
* @param lockModel
* (@return
* @throws Exception
*/
public static int resetLock(LockModel lockModel) throws Exception

lockModel.setRequest id("");
lockModel.setLock count(0);
lockModel.setTimeout (0L);

return LockUtils.update(lockModel);

VA Z
* B lockMode L5 &L, PAERR AR B 35T
*
* @param lockModel
* @return
* @throws Exception
*/
public static int update(LockModel lockModel) throws Exception {

return exec(conn -> {
String sql = "UPDATE t lock SET request id = ?,lock count

= ?,timeout = ?,version = version + 1 WHERE lock key = ? AND version
— on,
° 14

PreparedStatement ps = conn.prepareStatement(sql);
int colIndex = 1;

ps.setString(colIndex++, lockModel.getRequest id());
ps.setInt(colIndex++, lockModel.getLock count());
ps.setlLong(colIndex++, lockModel.getTimeout());
ps.setString(colIndex++, lockModel.getLock key());
ps.setInt(colIndex++, lockModel.getVersion());
return ps.executeUpdate();

})s



public static LockModel get(String lock key) throws Exception {
return exec(conn -> {
String sqgl = "select * from t lock t WHERE t.lock key=?";
PreparedStatement ps = conn.prepareStatement(sql);
int colIndex = 1;
ps.setString(colIndex++, lock key);
ResultSet rs = ps.executeQuery();
if (rs.next()) {
return LockModel.builder().
lock _key(lock key).
request id(rs.getString("request id")).
lock count(rs.getInt("lock count")).
timeout(rs.getLong("timeout")).
version(rs.getInt("version")).build();

}

return null;

)

public static int insert(LockModel lockModel) throws Exception {

return exec(conn -> {

String sqgl = "insert into t lock (lock key, request id,
lock count, timeout, version) VALUES (?,?,?,2,?)";

PreparedStatement ps = conn.prepareStatement(sql);
int colIndex = 1;
ps.setString(colIndex++, lockModel.getLock key());
ps.setString(colIndex++, lockModel.getRequest id());
ps.setInt(colIndex++, lockModel.getLock count());
ps.setlLong(colIndex++, lockModel.getTimeout());
ps.setInt(colIndex++, lockModel.getVersion());
return ps.executeUpdate();

)

public static <T> T exec(SqlExec<T> sqlExec) throws Exception {
Connection conn = getConn();
try {
return sglExec.exec(conn);
} finally {
closeConn(conn);



@FunctionalInterface
public interface SqglExec<T> ({
T exec(Connection conn) throws Exception;

@Getter

@Setter

@Builder

public static class LockModel {
private String lock key;
private String request id;
private Integer lock_ count;
private Long timeout;
private Integer version;

}
private static final String url = "jdbc:mysgl://localhost:3306/
javacode2018?useSSL=false"; / /R Jhk
private static final String username = "root"; //EARER P 4
private static final String password = "rootl23"; / /B %
fith
private static final String driver = "com.mysgl.jdbc.Driver";
//mysqliXz]
VA Z
PR
*
* (@return
*/
public static Connection getConn() {
Connection conn = null;
try {
Class.forName(driver); //JIZAHE R )
try {

conn = DriverManager.getConnection(url, username,
password); //iG AR R



} catch (SQLException e) {
e.printStackTrace();

}
} catch (ClassNotFoundException e) {

e.printStackTrace();

}

return conn;

J**
KPR P e
*
*# @return
*/
public static void closeConn(Connection conn) {
if (conn != null) {
try {
conn.close(); // P R
} catch (SQLException e) {
e.printStackTrace();

LA SEEL T SCEIF LA A BT A DIRE . KRR LA BB T IREL
Bk lock, BRI 7% unlocks

Az A 51

package com.itsoku.sql;

import lombok.extern.slf4j.S1lf4dj;
import org.junit.Test;

import static com.itsoku.sgl.LockUtils.lock;
import static com.itsoku.sqgl.LockUtils.unlock;

J**
* TAELOAER TP L P70 Tavas Sk BHRAETTHREAR T 5T | RERBARSE®E, bR



Nid E BRI AR T !
*RIEART + RARZFJAVASRIUE £ (5 B 5Ok
*/

@slf4j

public class LockUtilsTest {

/ /i A R ORI B R
@Test
public void testl() throws Exception {
String lock key = "keyl";
for (int i = 0; i < 10; i++) {
lock(lock key, 10000L, 1000);
}
for (int i = 0; i < 9; i++) {
unlock(lock key);

/ORI, I Z J5# thread IRHL
@Test
public void test2() throws Exception {
String lock key = "key2";
lock(lock key, 5000L, 1000);
Thread threadl = new Thread(() -> {
try {

try {
lock(lock key, 5000L, 7000);

} finally {
unlock(lock key);
}
} catch (Exception e) {
e.printStackTrace();

})i
threadl.setName("threadl");

threadl.start();
threadl.join();



test 15 {ENNA 7 EABHIER .

test2 i T ELFRRPIZ 5 — BRI, AN ZJa#thread 17K 2
IE

BLOAR—10E

FHAXBIETEE E— A HMANLSRE T key T B, FF50 ELHRR A B8 I I
BR10%Y, HRRMBIZ G, $dT 7 —Bolkss8fE, W5 BErenhiid 1080 7, il
e BRI o] RO, LEif 2 S2A. BIAHLEERAR I BUSD) 1, #AEAT L
FFPRAE, XML E ALY RETLUEE —TREH S, Al —EiHE—T.

BSMRXE
1 javapf R RIIeH 344)

2. mysqlFF RS 0ZH, ST LH)
3. WdbAIZRAF — R WA BT

RIEART : KIRZZJAVAZRIUE 2 5 B 7ok

58275 MysSQUINEERREBEAEKRRI? BILLRBAATUGERE
MysqlRFIHY FAR AL Ik ARG TEI T 34— R GUF 97 B A B A«
Wl R KM fFitsoku—kg A ijava, ik, SUREHICHA

XAEMysqLR S 527 56 o



AR SCERATIEHRE — FmysqL2 U H A BHEA FE LN, B A CFHATAT VLT fifmysql
NI F R BIEAZ LM FEE, S B Hah 2, REWATEE X BMmFER %
PN TSN, IR .

& &0

1. mysql PN 2  Fb+ B S R B A A FERE A P . b+ PP 37 50 Y mysqlHr Y BT
mysqURI; 552 /N BT, SUBRIMEE DL T o 16kb, KPS iC A7 fEb+
WHIH TR, BIATHZE U MIER. FABERRS, T R IR O A AT
Btk

2. WEEWTFFHEEAE AR ERRS , @ ROVE AR RS, YRR S E R
PG R A 508 WAL ERE Fhk . B NBIIE], FERSELECR, AR
BET FENWRL LRI, MRS RILANEERL.

3. WA EE S BRI T B B B R R i 2 A R

mysqlif REUB TN ERFED
FAPRBE T, FHXREANPITE R 2R :

start transaction;

update t user set name = 'Bf AHJava' where user id = 666;
commit;

R IR B R, E R T

1. #kFuser id=666X FKICFKHTTEM TIpL, Kep L AMEALINE R N F7
2. TEWNAFH X plHiuser_id=6663X 5103 5 B HAT AL

3. mysqli #commitfi5 £

4. KplulH Nwisk



5.

2% P R 1] BT LN

b R AT AR ORI R AL B TR

AP TERE—T ., W

start transaction;

update t user set name
update t user set name

'# ANH Java' where user id = 666;
'javacode2018' where user id = 888;

commit;

HKE— T AR :

1.

2.

3.

7.

8.

Hefluser_id=6663X 4 itk IITER BUpL. H§pL ARSI S P #74]
TER A Xplrfuser_id=6663iX £ 10 5 5 B 75k
HeFluser_id=8883X LR ML Tp2 . H5p2 WAL Py 47+
TEN T % p2 Hruser_id=8883X 4+ 10 5 M kAT 15k

mysqlii ] commitfi 4

Kp 15U Nt

Fp2 505 N\ Ak

LR P A ] ST

EHERBAVE A4 1

1.

eIz s, mysqiadl T, Hifp i B S N, [HRp2iiBBuaRE N
i, R userid=666HIIL R PIEBUKIN T, userid=888IIAIEMIEHIRIN T, 4
YA

T pUMp2 7 GENL TRESL A RINLE , W R BIHEARENLS W a8, SECEAS I FEFE
IR RS S

bR AASN A2 5 TeiR R AT SRR BEALE S BORERT LR K



KT L F, FATE— T mysql@ ik, mysqlNE5I AT — redolog, X&—
ASCHE X 25 EH A, mysqlSEBLn T

mysqlN¥# A redo log buffer, JEPNAEHF—He Xk, FA TR IR HEH L,
miredo log S A B IR, & 58¥ N A S Aredo log buffertr, JE&4ani4ix A

buffer 1 1) N 55 NHEFL P #redo logxC 4, X redo log buffersg#-~mysql 1 iy
BN, rTRgEE A

1.  mysqlig#start transaction)i, A — N2 R FES S trxid, Lintrxid=10
2. userid=666 XN iCFEHRA M r1, userid=888ixX4~idE M r2
3. RENLIESE T ERSAE IpL, AR NS N AF

4. FENFPREEPIFRIALE ., WEXpIETEE (XA LR fpls
fiposstartl®|posstart2 i EREK VD) |, XAEREAHC Hrbl (N ERE & HE5 45
trx_id), #frb1j Aredo log buffer4irf, tLRp1MEEAENFHRBES T, Fmi
HpIHEE AR T

5. REr2{CFFTFERI BRI p2, K H L OB N T

6. TENTFH R EIr27Ep2 LA, IREXp2 AT B (XA R vl LASiA - Hgp2r
fposstart1 F|posstart2 i BB v2) . XA RREATE Arb2 (Nt & 25 95
trx_id), #§rb2jif Aredo log buffer 4y, ILIp2MIE BN HYBEE T,
P2 AR T

7. Itisfredo log buffer£f 40 ¥ A5 2550 5% [rb1,rb2]
8. mysqliit #commitg 4>

9. ¥4redo log bufferZi 4l H N5 N\ Elredo log X {9, B AINE:

l.start trx=10;
2.5 A\rbl

3.5 \rb2

4.end trx=10;



10. 3R [H1 25 % 7 i 58 B R o

FHERMTEREZE, BRI

L NAPpl. p2BllBBE T, RFEI BIRERE . eIk AR R DORNE £ b T
SEAN B, U A A BT BAT TR A I BT

2. Ffpl. p2UiHSECHER: A BB i iredolog L T, RaFEsk

IWNEEBE—F EEARPEILE, — NI HESiC % Eredo logi & startfllend ],
redo log 30— A trx_id st startfilend it HBL, BERX AN ELSHATRII T . IR
A starti¥ A endibd B2 A B EH

AR 2XP1s p2 T BB St 2 B 2 [F] 25 2 i £ e »

redo logZ&mysqlJ fr G iE L =R S, X mysqlififTinsert. deletefll_ fupdatefij i 2
KL, #ARALBTENFEPER T, REH B FERe A LS redo log iy 7E iy 2 SCA:
W, RIEIRIEID). redo logSX AR/, FEAEBFIMK (redologhF LA, 2402
R HIRE S G TN B R MBI EE R A, XHERABE, A6 DR L
H—T) , Hredologifi |, & ARG LINAINE, 2Xfredo log i HIN 2 1T4L
H, AAEERM T

1. fitredologfg B, B —AMse# M idX B AIE R, R)5 BEFT AR

2. bR Ttrx_id=10/) 523 N2, A4S Tstartend, FRX AN FHSGERAER BRI,
SRIGURSE T

3. AMrpIEENTFHREAAE, WRAE, WEEApLE LS B pIFERN#B AT R
PLENTFHAEFE, MK p LRI BINTF . WEidredo logH HIfE BAEATEH *Xfpl
BB, e RS B

FHifjupdateZ J5 . pIENAEHRAER, HHpLEBEsEHudn, TEHH
B I B R



R bfifjupdate J5, mysqlEtl, RIEEE T, pIENAEFRNEER, It
I R4t & e Hiredo log U H R Y 7 BEAT 1K A2 AL L

4. Yfgredo log ks id=100 47 HIZ MIKRIC A ELALEE. ez i 2 BRE Bt ok 7T L)
FE I T

5. HREE2H B M trx id Xt R A B end, KRS AT R RINT (7]
RIS TG R —FEHLT) , WX AR, 7 DL E R Bk A AP

EHE SRR T BRI E RSP A A R, AR ER, ME TR
Mo

I HAECR A T it A S SERAE S E A P RE TR, RIS SO Tredo logSCff:, itb
4bredo log EAZMFHHY, MEHE TioMFS , ARSAEH R, HXTH RGN 2
Ellj% o

X R T AR R A RIS . AR SCR A T S b 1 77 350 B redo log i N %
IRJE R DA AR SR B AL R, X B AR R b B

ERA—FMEN . 2—Ad55commitfy 5, NIEF & Bliredo log Mg T, LI < 5% TR
fb¥iredo log N2, SRJETEMAT IR SERBRAE, IBBXFPREBLNS, HeA S B 23 Rt

;Iﬁ_._[i_‘bo

mysqlHi& 4 —~binlog, 7EHS5#RMELR P4 5binlog, SEifi— TFbinlogh{EH]
binlogFF AT T XFRIR M 7 23815, FRG B AR — K, XK
FEAR Y E ), R A 8 Al binlogok SEELRY . A BEEUE F binlogIfE B . AR
TEMFEHR AT, ), ARV EEE B RRR R — 8T . A — A R et T LU A
binlogfjXhf . ELUn ™l LI binlogsk Si8lbi RETH et ThRE . KLk 55 Hd K 214040 &
g, PTESRAE T —ANjavaiR AR HIIHH : canal, XA H AT RIS EE M T2 4 3B binlog
ThRE, il T DLl javafe Fy ok M5 e PR AR AL K . XA RS AT LU I R T
— . WTLUSAR Z SR, A GBI T LA ST B EAbinlogXimysqlof 5 #1 /e
FHEEH], FAPRE— T RGEATHfRredo log FibinlogfE—ZVERT, #EH NIKINH -



&2 Llupdate 73 {4 :

start transaction;

update t user set name
update t user set name

"# NHJava' where user id = 666;
'javacode2018' where user_id = 888;

commit;

—ANHFEPREAREEIE, XEBRESTREbinlogHE, R TIPS i
£, mysqlfefse ANt #E H = Az i binlog H 75585 2| P 47 BYbinlog cacheZZ 1+
W, 5T FFrbinlog cache 1 P 25— kM RE AL Elbinlog XU o —ANFESSH)
binlog A ANREBIF I, HHAEXNES LK, WBEHE—RKES N Xl
& E|7 binlog cache fRTFAI. R 445 binlog cache L T —HNTFE, B
FE—1~, 2% binlogcachesize i T4l HA~ZFE P binlog cache fr (5 AR K
ANo WNSREE T XA SEIEM KN, BRI

AR

1. mysqllgstart transaction)5, 4 — AR S % Btrxid, intrxid=10
2. userid=6663 XM FERATHM r1, userid=8883X /Mgl Mr2
3. HREIrLERFEREIE P, R H S I EE N A
4. TENFFHXpI# TN

5. ¥pliE#RFidx Flredo log buffert

6. BplEHiciKic sk #binlog cacher

7. REr2{EFFEREE T p2, R H RS I E N A
8. TENFEHXIp2iEfTIE

9. Hp2B¥RAEIC TR Fredo log bufferr

10. Krp2fEid R ii/Kidz #/binlog cacherf

11. mysqli #Jcommitf§ 4



12.

13.

14.

15.

F¥iredo log bufferifritrx_id=105 A\ F|redo log >, A LB AL, X 0ERAE M i
redo log prepare, Z&AUT

L.start trx=10; 2.5 Arb1 3.5 A\rb2 4.prepare trx=10;
& LY prepare T, AEZATHMendT .
¥ibinlog cache#EifFtrx_id=105 A\ #binlog X4, A L2 04

mredo logH 5 N—4##E: end trx=10; K rredo logXNMFEFELT . XHH#k
YENfiredo log commit

AR [E 25 7 P i BT A

AR AT — T b R AT AR H B — LB DL -
APRL0EME S A . mysqlE L T

EPLZHT, IrABECEA TN, mysqlEEZ )5, WAHBBUEAR R B
B, WHEBIRSAT R, B ITGR .

FIR12P AT a5, mysqlgil Y

It ifredo log prepareid 225 Aredo log>( /4 7, {H&ZbinlogB N T, I
mysqlH 3 Z J52eEredo logE Tk G ALHE, i Btrxid=10/) 10 5% preparelk
&, xEbinlogh & trxid=10#/E7Ebinlog & B 7T, WERDFEAE, M
binlog B NJRMCT , AT DLRR A R

HEIBPAT R Z)E . mysqlEil

I Hfredo log prepareid #2425 Aredo log3( T, {H@&binlog5 NRM T, LB
mysql# Ji 2 J5 & i iredo logift i1k 2 AP, #5if) Fltrxid=10/)id 5% /&preparelR
&, @& binlogh &K trxid=10 ¥ #/EXEbinlog 2 fETER , REHEPIT LT
E14F115.



W—1RE
b R LB BT A2
BT, OFE, FPBME, ME 7 RRERE

XD, SEENTFHRIEE, ARJa 6 oy 5 1 77 fk Atk 2 redo log SCA:;
WG SR b Hredo log, K WA B SR AL BIERL D, BRIEF &, B
AR, HIUME MySQL B2 i ) WAL 5K, WAL 452 Write-Ahead
Logging, ‘EHRHAMZLT HE, HE#.

ik Bt 2 Wi firedo logfibinlog— itk
17 Wafkredo logfibinlog—2¢ M, MAER T I BiR 3£ AR, redo log fil
binlogi5 4 T3

1. #EHrtrx_id, redo log prepare#|fitf#%

2. #Eartrx id, binlog® N4

3. #fftrx_id, redo log commitZ) % {5:
EI3AEE, AL IR R trx_id < Bk firedo log Flbinlog Al FE 4k .

KT L2 AF R, AT I 2B R in] DL, 28245 R 4k
#2—T.

xBl: BEPREWF SINEFRS R
HLRT A A T AR Rt KR, 2R ESNTT

drop table IF EXISTS t acct;

create table t_acct(
acct_id int primary key NOT NULL COMMENT 'Jikf/rid’,
balance decimal(12,2) NOT NULL COMMENT 'IkF 44",
version INT NOT NULL DEFAULT 0 COMMENT 'fiZAS, &RKEH+1"

)COMMENT 'JikF &' ;



drop table IF EXISTS t acct data;

create table t acct data(
id int AUTO_ INCREMENT PRIMARY KEY COMMENT '#i%5 ',
acct_id int primary key NOT NULL COMMENT 'Jikj*id’,
price DECIMAL(12,2) NOT NULL COMMENT 'A&5%i',
open_balance decimal(12,2) NOT NULL COMMENT 'MH#IR%i',
end balance decimal(12,2) NOT NULL COMMENT 'Hi-KA%i"

) COMMENT 'JKFiK#E" ;
INSERT INTO t acct(acct id, balance, version) VALUES (1,10000,0);

B FtaccH N T — 288 . RBUN10000, HEATT LI EE FRERRERE, 2
Xt E2A R HATERAE, SEStacct s . WifE A taccedata® B —JK K, XA
tacctdataFE A MRIFIHIRMHRAK . KA

end balance = open balance + price;
open_balance NEAESSH), t acctFHbalancef{i.

e 17100, SRR :

tl: P35S start transaction;
t2: R1 = (select * from t_acct where acct id = 1);
t3: QLR
v_balance = Rl.balance;
t4: update t_acct set balnce = v_balance+100,version = version + 1
where acct_id = 1;
t5: insert into t acct data(acct id,price,open balnace,end balance)
values (1,100,#v_balance#,#v_balance+100#)
t6: /AR HES: commit;

ST — T b R A Y

BAVIF 2448 [threadl. thread2] #El5r HIFE(EH100, IEHTEI N AR N IZ & X H:
HJ

t_acctFic¥x:
(1,10200,1);
t_acct data®roA2 550



(1,100,10000,10100);
(2,100,10100,10200);

B 244 24~ 2 R 6] I R4 T 2 2 B IR BRR 1R % 5 B —HERY A8 Bv_balanceff{E L —1+
W, BRPIT R e BRAS TR X

t _acct® : 1, 10200
t_acct_dataF = E257540:
1,100,10000,10100;
2,100,10100,10100;

FEt_acct_datap M2 R, XPMEOUEA IR, KRR I RSB T]

I8

ERRSCE AP UE R BT DU DX R & b, A BRI AR T, R

tl: ¥JHF¥Ssstart transaction
t2: Rl = (select * from t acct where acct id = 1);
t3: QLR
v_version = Rl.version;
v_balance = Rl.balance;
v_open balance = v_balance;
v_balance = Rl.balance + 100;
v_open balance = v_balance;
t3: WRIPEFTSiH
td: PATHE AR
int count = (update t acct set balance = #v_balance#,version =
version + 1 where acct_id = 1 and version = #v_version#);
t5: if (count==1){
//Ht_acct datafH \NEE
insert into
t acct data(acct id,price,open balnace,end balance) values
(1,100,#v_open_balance#,#v_open_balance#)
%
commit;
}else({
/ /RS
rollback;



FHRERR, WSR2 F I ST B2 E BRIV — AR, (RS A B4 i
R IR NS, 242k updatefEmysqlf AT, e/ A —fupdatef) £
RIREFEMTEGRL, RIERIES, SA—ANSWEER, 5P, @R TIHE
i Colp

Fllopr— T L RS A4 e

WA e s] 7, FRBRARRBME, ARG S M), HAn104~ 7% ] P T 2 2 i
ik, HA AR, HAIMHRE R, FFERERMFEIL T RMAIBER AR, X
AMRFATLIH LM T, RMCRRE, FrFIIESE.

SIAT— R 8 R B IfE Stacctdata B1A, ANREA XA RMEE, ROEZH—A
updatesit 56 B TR, EERARE DL, EEEA1FEEMN TmysqlP e HE, RERS
IR T, AL FRATTH AT DR X RS, il — A HE, RERSIRELSH
B 5K E Blt_acct_data o

ARBAVARSE AL, BT — AR 1 H RS

drop table IF EXISTS t acct_ log;
create table t acct log(
id INT AUTO_ INCREMENT PRIMARY KEY COMMENT 'éﬁ%' '
acct_id int primary key NOT NULL COMMENT 'Jikfrid',
price DECIMAL(12,2) NOT NULL COMMENT '#AZ5%i',
status SMALLINT NOT NULL DEFAULT 0 COMMENT 'JRZ%,0:fR4b3, 1: ATy

) COMMENT 'KF#fEHER";

JASE Xof taccthrill— T M0, #rf—A~5 Bt oldbalance’, Fr5ttnT

drop table IF EXISTS t_acct;
create table t acct(
acct_id int primary key NOT NULL COMMENT 'Jikj*id',
balance decimal(12,2) NOT NULL COMMENT 'k &%,
old balance decimal(12,2) NOT NULL COMMENT 'k &% (ZWE) ",
version INT NOT NULL DEFAULT 0 COMMENT 'fZA5S, #FKEH+1"

)COMMENT 'k 3" ;

INSERT INTO t acct(acct id, balance,old balance,version) VALUES
(1,10000,10000,0);



s T —/old_balance B, XANFBiERIF 458 B Fibalance f{E & —2k
B, JEHSTEjob AT INAE, FTLUEM NE, JETH A HRE

Bk Fvacctid 2 5y i Ayv_price, RN :

t1.HF 534 start transaction;

t2.insert into t_acct log(acct id,price,status) values
(#v_acct_id#,#v_price#,0)

t3.int count = (update t _acct set balnce = v_balance+t+#v_price#,version
= version+l where acct id = #v _acct id# and v_balance+#v_price#>=0);
t6.if (count==1){

commit;
}else{

rollback;
}

ATUER EHRAIERRK T, ZEEN T —FKHiEt_acct_log, NI
HARMEt acct logi %k A it acct dataidi®o

J:EJZ/\EM/EB'Z#}JFZ{%%YE AR R, W T — N EF500%, I HARE D)
, RUEIAER o

BrE—/Njob, HEifjtacctlogH RS MOMIIER, REREI T — MR, AbE I FEm
T

fR¥ct_acct_logH i i BALE AL L1
tl: ¥JFFFE S start transaction
t2: QAR
v_price = Ll.price;
v_acct_id = Ll.acct_id;
t3: Rl = (select * from t_acct where acct_id = #v_acct_id#);
td: QIEJLNMER
v_old balance = Rl.old balance;
v_open balance = v_old balance;
v_old balance = Rl.old balance + v_price;
v_open balance = v_old balance;
t5: int count = (update t_acct set old balance =



#v_old_balance#,version = version + 1 where acct_id = #v_acct_id# and
version = #v_version#);
t6: if (count==1){

[==2]

count = (update t acct log set status=1 where status=0 and id
= #L1.1id#);
}

if (count==1){
/ /W3S
commit;
}else{
/ /RS
rollback;
}

kM tSHrupdate 54 H il T version, t6H fjupdatesc il T status=0F]$#5
VB, FEBRN TR LI R BRAEIE ST 2 RS )R
i tacctlogd fir £ status=0f)iC s AL HE se Be 2 )5, tacctZ& it balancefl]

oldbalance<> 75—,

FHXAR TR TSR, RE SRR SR TR, EARGK, 8T
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Efl2: FBEEERNKC)-E
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drop table IF EXISTS t transfer order;

create table t_transfe;_order( -
id int NOT NULL AUTO_ INCREMENT primary key COMMENT '[ikj*id’',
from acct id int NOT NULL COMMENT '#HiJ77MkrF',
to_acct_id int NOT NULL COMMENT '#: A J5lkf',



price decimal(12,2) NOT NULL COMMENT '#%0k&%i',

addtime int COMMENT 'AJ&EmfE (Fb) ',

status SMALLINT NOT NULL DEFAULT 0 COMMENT "fRZ%, 0: FRAbFE, 1: A
Uy, 2 BRI,

version INT NOT NULL DEFAULT 0 COMMENT 'fiA5, &RKEH+1"
) COMMENT '#%JKiTHLE';

A. BIEfN35KZE, W

drop table IF EXISTS t acct;

create table t acct(
acct_id int primary key NOT NULL COMMENT 'Jikf'id',
balance decimal(12,2) NOT NULL COMMENT 'IkF 44",
version INT NOT NULL DEFAULT 0 COMMENT 'fiAS, &RKEH+1"

)COMMENT 'Mkf13';

drop table IF EXISTS t order;
create table t order(
transfer order id int primary key NOT NULL COMMENT '#%likiTHiid',
price decimal(12,2) NOT NULL COMMENT '#%E0Kk&%i',
status SMALLINT NOT NULL DEFAULT 0 COMMENT "RZ%, 1: #IKEIh, 2: #k%k
e,
version INT NOT NULL DEFAULT 0 COMMENT 'fiZAS, #FKEH+1"
) COMMENT '#%JKiTHLE";

drop table IF EXISTS t transfer step log;
create table t transfer step log(
id int primary key NOT NULL COMMENT '[kfrid’',
transfer order id int NOT NULL COMMENT '#£likijTHiid',
step SMALLINT NOT NULL COMMENT '#%0KkA4BE, 0: IE[m#EA/E, 1: BEERAIE',
UNIQUE KEY (transfer order id,step)
) COMMENT '#KIEEHER";

t_transfer_ step_logF i Tl k4% Mk H HBAES RN,
transfer_order_id,stepJ:ﬁDj’Mf—*?§ﬂ€, BB FEAH
LABROR 5 BRI S5 o

[aYay
=
|

|
S
I



UL
vfromacct_id: % H} 77 ik
vtoacct_id: % N\ J7 T f
v_price: 3% 5 &5

AL FARI T
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Cl: start transaction;
C2: insert into
t transfer order(from acct id,to acct id,price,addtime,status,version)

values (#v_from acct id#,#v_to acct id#,#v price#,0,unix timestamp (now(
)))i

C3: H}HMIA insertHIHHITHid, MEZEvV transfer order idH

C4: commit;

step2 : AFERRIEMNT
Al: ARl = (select * from t order where transfer order id =
#v_transfer order id#);
A2: if (AR1l!=null){

return ARl.status==1?1:2;

}
A3: start transaction;
A4: AR2 = (select 1 from t acct where acct_id = #v_from acct id#);
A5: if (AR2.balance<v_price){

J/FTRFAIE, IR BRI T, NIRRT 5

insert into t_order (transfer order_ id,price,status) values
(#transfer order id#,#v price#,2);

commit;

/ /38 LRI R 25 2

return 2;

telse{

//B R & balance - #v price# >= 0H k&4, Bkt &k#AE



int count = (update t acct set balance = balance - #v_price#,
version = version + 1 where acct _id = #v_from acct id# and balance -
#v _price# >= 0 and version = #AR2.version#);
//count i 13~ FE Y B 351 R Ih
if(count==1){
/RN IIT L, RS A 1
insert into t order (transfer order id,price,status) values
(#transfer order id#,#v _price#,1);
/NS H &
insert into t_transfer step log (transfer order id,step)
values (#v_transfer order id#,1);
commit;
return 1;
}else{
//ABNEEIR RIS T 5, R3EHh 2
insert into t order (transfer order id,price,status)
values (#transfer order id#,#v _price#,2);
commit;
return 2;

step3:
if (step2fJgiit==1){
//RRAFER I T
Pfrsteps;
}else if(step2fygif==2){
/ /FTRAPE R HICRIE T
Pfrstep6;
}

stepd : XWBEIITIRIE, AT
Bl: BR1 = (select * from t order where transfer order id =
#v_transfer order id#);
B2: if(BR1l!=null){
return BRl.status==12?1:2;
}else{
HATB3;



}

B3: start transaction;
B4: BR2 = (select 1 from t _acct where acct id = #v_to acct id#);
B5: int count = (update t_acct set balance = balance + #v_price#,
version = version + 1 where acct _id = #v_to acct id# and version =
#BR2 .version#);
if (count==1){

/AABNVTH, RSN 1

insert into t order (transfer order id,price,status) values
(#transfer order id#,#v_price#,1);

/RN HE

insert into t transfer step log (transfer order id,step) values
(#v_transfer order id#,1);

commit;

return 1;
telse{

//HENBIAL A I %, iR El 0

rollback;

return 0;

step5:
if (stepdgi==1){
/ /RNBIEH NI T
P frstep7;
}

step6 : XTCHRIE (R, KiT 8B A R0
Cl: ARl = (select 1 from t transfer order where id =
#v_transfer order id#);

C2: if (ARl.status==1 || ARl.status=2){
return ARl.status=12"#EKIh" « "4EMARI" ;
}
C3: start transaction;
C4: int count = (udpate t transfer order set status = 2,version =

version+l where id = #v_transfer order id# and version = version +
#AR1.version#)
C5: if(count==1){



commit;

return "FENRIIL" ;
}else{

rollback;

return "AbFH";

}

step7: XTCHRME CRIKMT), KiTHE N RI)
Cl: ARl = (select 1 from t transfer order where id =

#v_transfer order id#);
C2: if (ARl.status==1 || ARl.status=2){

return ARl.status=1?2"#EKTh" « "FEKIIL" ;

}
C3: start transaction;
C4: int count = (udpate t_transfer order set status = 1,version =
version+l where id = #v_transfer order id# and version = version +
#AR1.version#)
C5: if(count==1){

commit;

return "FENKAEI";
}else{

rollback;

return "AbHig";

}

BT EHTHE— A HMERjob,  ALFCHEHARA O EEIE 104 SR FKTT ST 5, AN
T

while(true){
List list = select * from t transfer order where status = 0 and
addtime+10*60<unix_timestamp(now());
if(listh%){
//ERTEIER, IR
break;
}
//PEIE P 11s t AT LR
for(Object r:list){
//VAH L) steap2 BT AbHL, BT HURASSAE A 1804 2



}
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