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2.3 B R AVERIEEF
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e MysoL 2

o MariaDB
o Percona Server
e PostgreSQL

® oracle %

e SQL Server

e Access

e Sybase

o REBEIERE
ERARBEEE"m

o HEERFIXEM Column-Oriented

o HaBase (HadoopFZ%i)
o BigTable (Google)
o HMESHKIEFFIEKey-Value
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o HEBEHURETHCIAIXIEELE Document--Oriented
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3.1 MySQLARZA K T &
3.1.1 kRZ&

MySQL ZOraclefIRENXARBLIERE , BEM https://www.mysqgl.com/
MySQL BRIMSHIARA R 8.0.26 , ERWIREAERMA: 5.0-- 5.5--56-- 5.7

--- 8.0.26

o 5x -- 2020% 5.7.32
o 8x -- 2018%8.0.11 --- 20194 8.0.16 --- 2021%F 8.0.26

o MySQL 8.xH4F4

18E: BEAH8.xXLE5. 7 REEIR2ME

o ZFFNoSQLTFf#E: 5.7FFIAIRM T XINoSQLAISZHF, 8.0 T B —HayciE
o EKEN

o R5[: [RER5|. BFZES

o AIFME. FIEEME

o
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3.1.2 T#

e BEMTE: https://dev.mysgl.com/downloads/installer/

o EEFfforacle
o RFBEBEEI, THERE...
o iEI&TE: https://www.filehorse.com/download-mysql-64/download/

3.2 MySQL &3t
BN (EEaFT—%)

MySQL Installer - X

m
MySQL. Installer Choosing a Setup Type

Adding Community

Please select the Setup Type that suits your use case.

Choosing a Setup Type @® Developer Default ﬂ:ﬁ%b,)\ Setup Type Description
Installs all products needed for Insta_lls the MySQL Server an_d the tools A
MySQL development purposes. required for MySQL application development.

This is useful if you intend to develop
applications for an existing server.

O Server only FRESE T,

Installs only the MySQ{ Server This Setup Type includes:
product.

O dlient only g}jﬁ#’ﬁﬁﬁ
Installs only the MySQL Client
products, without a server.

* MySQL Server

* MySQL Shell
The new MySQL client application to manage
MySQL Servers and InnoDB cluster instances.

O rul T HRA MBI MySQL Router

Installs all included MySQL High availability router daemon for InnoDB
products and features. cluster setups to be installed on application v

O custom IFFBTEN TH

Manually select the products that
should be installed on the
system.

Next > | l Cancel

IEE Developer Default BALR

HEREREREARBENEREN EREREANENEEMOMERE, RIS
&, KERERBIIIFIE:
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f5I40: Microsoft Visual C++ 2019 Redistributable Package (x64) is not
installed. Latest binary compatible version will be installed if agreed to

resolve this requirement.

.
TR
ﬁ Microsoft Visual C++ 2015-2019 Redistributable (x6... — X
Microsoft Visual C++ 2015-2019
Redistributable (x64) - 14.23.27820
WK AR =
MICROSOFT VISUAL C++ 2019 RUNTIME
XL B F T Microsoft Corporation ( 35 #E 7T #1849 Microsoft X B4
8) SEZEERRNR . RERTERT LR REFINERTH
a4 iRt g AN T ITTARES OR & =P A Sl o2 /e E ThAhon & PSS el AL
MRS Fo) ZTFE(A)
=
EFEBE X custom B3
(2] MysSQL Installer =
AN
MySQL. Installer Select Products
Adding Community Please select the products you would like to install on this computer.
Filter:
—
\ ™ I‘—‘-.II Software,Current GA Any | \ Edit
S Available Products: Products To Be Installed:
elect Products
g MySQL Servers - MySQL Server 8.0.26 - X64
~ Applications - MySQL Workbench 8.0.26 - X64
~ MySQL Connectors - MySQL Shell 8.0.26 - X64
[+- Documentation - MySQL Router 8.0.26 - X64

- Connector/ODBC 8.0.26 - X64

- Connector/C++ 8.0.26 - X64

- Connector/J 8.0.26 - X86

- MySQL Documentation 8.0.26 - X86

229

] Enable the Select Features page to
customize product features

< Back ‘ { Next > ‘ ’ Cancel
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3.3 MySQLES

3.3.1 igOfCE

MySQL Installer

\'.\:'.\
MySQL. Installer

MySQL Server 8.0.26

Type and Networking

3.3.2 kSEEIRE

Type and Networking

Server Configuration Type

Choose the correct server configuration type for this MySQL Server installation. This setting will
define how much system resources are assigned to the MySQL Server instance.

Config Type: I Development Computer v |

Connectivity

Use the following controls to select how you would like to connect to this server.

M TCP/IP Port: X Protocol Port:

Open Windows Firewall ports for network access
[] Named Pipe Pipe Name: MYSOL

[] Shared Memory Memory Name:  MYSOL

Advanced Configuration

Select the check box below to get additional configuration pages where you can set advanced
and logging options for this server instance.

[] Show Advanced and Logging Options

Next > ‘ ’ Cancel
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MySQL Installer

- X
AN
MySQL. Installer Accounts and Roles
MySQL Server 8.0.26 Root Account Password
Enter the password for the root account. Please remember to store this password in a secure
place.
MySQL Root Password: IO“OO““ TUFedqul2s | (]
Repeat Password: | ~ PR R I —E0 |
Accounts and Roles iﬁﬁrootﬂﬁ%ﬁ’ﬂiﬁ'ﬁ%
ﬁ?@ A LAs & “AddUser” FRANET
MySQL User Accounts A

Create MySQL user accounts for your users and applications. Assign a role to the user that
consists of a set of privileges.

Delete

MySQL User Name Host User Role Add User

Edit User

3.3.3 RSB AR
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MySQL Installer . X

IAN
MySQL. Installer Windows Service

MySQL Server 8.0.26

[V Configure MySQL Server as a Windows Service

Windows Service Details

Please specify a Windows Service name to be used for this MySQL Server instance.
A unique nameis reql wed for each instance

Windows Service Narm|e: | | g'ésj%l : é?%m%&’%}%?ws

[“] Start the MySCL Server at System Startup

Windows Service

Run Windows Service as ...

The MySQL Server needs to run under a given user account. Based on the security
requirements of your system you need to pick one of the options below.

(® Standard System Account
Recommended for most scenarios.
(O Custom User

An existing user account can be selected for advanced scenarios.

< Back ‘ ‘ Next > ‘ [ Cancel
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MySQL Installer —

l\..'. < . .
MySQL. Installer Apply Configuration
MySQL Server 8.0.26 The configuration operation has completed.
Configuration Steps Log

& Writing configuration file

Updating Windows Firewall rules
Adjusting Windows service

Initializing database (may take a long time)
Starting the server

Applying security settings

Apply Configuration

Creating user accounts

QQ Q@ Q@ Q@ Q@ @

Updating the Start menu link

The configuration for MySQL Server 8.0.26 was successful.
Click Finish to continue.

3.4 MysQL BRSHEESFIE
MySQLEIBRS B RIT TE RS
3.4.1 it EHEEED

LEFEAN - AR --- B
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& wEnsE - B X
O #EEQ ZFEV BIH
e nmE = HE >»en»
& HENEE ) Bs B
v U mAIR MysQL80 25 - A %s  EmEm B3H ~ | BE =
o ;ﬁ:;”? & Microsoft Update Health Service Mai... == i EE8ME ’
b st & Microsoft Windows SMS B8, 1R MR FHRS MySQLEO a
- . Moxzilla Maintenance Service Moz... E SHEES =zm N
B
.Net.Tcp Port Sharing Service 25 FERE
. Netlogon Hm... E=)] TIELS
v B BEANERS :Network Connected Devices Auto-Setup ... EMERE.. RS
 Gm= £ Network Connection Broker . IFE. FNEE. HNEESH
a5 WMI 3 . Network Connections F&E. F3 FHES
: Network Connectivity Assistant B2 FARE. THES
; Network List Service 88l [EE. F3 FIERE
. Network Location Awareness . EE. E3; FIERE
:Network Setup Service PIE... FARE. THEH
& Network Store Interface Service R IEE. =53 FIBRE
G nexus Son.. . =3 RS
. Office 64 Source Engine Save... =l EiBES
: OneSyncSvc_4a6a2 g, I[EE. SNER. FEEK
. OpenSSH Authentication Agent Age... =5 FIBES
| Optimize drives . =) ESTE
.Peer Name Resolution Protocol fedz:) F3; RS
. Peer Networking Grouping EA.. E=)] FIERSE
. Peer Networking Identity Manager 3. F FIERE
&l Performance Counter DLL Host &R F3; FIERE
Gk Performance Logs & Alerts 1288 sl RS
&).Phone Service g, [FE. INE. S08s v
\rE/mE
. P Al
3.4.2 windows®p <17
A\ . . -\
FIAGLIT ! win + R — A cmd @5
— / . . O > = =] S—/=
MEERGMITASMLIT: wints - B ond ----1E1F UEE R SHIBIT
25 BT - o X
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o XHRS

THEHE Java bt XEFARS [JavaZ@itk] THEABREABRERTIR iHXARBERZEHEE!




FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

1 ## BERBMREN cmd @217
2 net stop mysql80

o ENEERM
o FIFHZHIEMR

| EwEE
= s
o mAEERHINE

[

o HIEMySQL

[#5] MySQL Connector J

€ MySQL Connector/ODBC 8.0
(55 MySQL Documents 8.0
[Z]MySQL Installer - Community
MySQL Router 8.0

MySQL Server 8.0 xh“-q——_h_

[# MySQL Shell 8.0.26 T BE)

MySQL Workbench 8.0 CE EF (o)
Z5(E)

o MIERER

o MySQLEYLIHE%: c:\Program Files (x86)\MySQL
o MySQLEYEUREX 4B R (FRIAFRHE): c:\Programbpata\mysor (RIRAIFMIER, 53
il BR)
o IBRIEAME

o ¥TFFMEK: win+r - HIAN regedit -—-[B15F
o ffIff HREY LOCAL MACHINE\SYSTEM\ControlSet001\Services\MySQL80

o MIFRIEER mysq1 KITEXRIN (FRAIN)

~

J

. MySQLMEETH

HEMEBIEENZEZE, mysql2MUBRFZIFERETEWINdows/linuxZR 4%, AFZRE
I DBMS T ERIIMySQLIATTIRIER, HBEAILRRFTHMMYSQLZ EFIAREK T mysql
Commcand line Client, ﬁtIﬁ%_/l\ﬁ_E%?i’HZKE’UIQ, Eﬁﬁﬂ]@%?ﬂf%ﬂ*ﬂ
£BIDBMST A:

e SQLyog
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e Navicat for MySQL

4.1 MySQL Command line Client{&F

e FJFF MysQL Command line Client: FFIAZER --- MySQL --- MySQL 8.0 Command line
Client

o EEMYSQL: AR ENR] (RZBREEIRHEMYsqRSZEERBE), EOSWIR)

[ MySQL 8.0 Command Line Client - Unicode — (] X

> or '\h for help. Type "\¢ to clear the current input statement.

e X[HFMySQL Command line Client: %\ exit }§<EIZEEITEH

4.2 AI{ift T E Navicat{£F

4.2.1 Navicat TE TH R

M

BN
4.2.2 BB EE

e FTFnavicat TR
o BliEEE:
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@ Navicat Premium — O
Xt &®F =ZEE #mx= IR &0 £ 2=
— c e ~ = = P= ?
ﬁ’; . @o @ %’%Mysm-m 4O
: = nE EET .
O 5= | B =&  #ZEE SSL SSH  HTTP o)
2 & EEETR OEHEN
EEE: FaImysaL
FMysa D T
= localhost (@) a¢iEvamnp=L11:N]1
:Eg 330609 0
. root
‘\e mysqliksS
=5 eecccccee -
gerE o {
L) (s R Mitimit e
AEE  mE || |
0 HEH#H DO

h. MySQLZ$B4H

MySQLR] AT# kIR, EREFMEMYSQLRNHEFRIRRITERNEREITFME

7\

IR - BUREE
5.1 218451
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FHEHE Java b <3
MySQL EiEEER
<> <>
) = o
table 1 FEEEE table 3 ES%i
CEy T = )
[ ] FE G
5.2 iC&/Jt4H
5 2 3 Fi 55 #HE Mot
101 K= 5B 21 177 65 AL EIX
102 =M % 20 165 45 HAEEGY || FEPRNIT—FCR (th)

75, SQL S EIES
6.1 QL%

SQL (Structured Query Language) £#tE
REBXRBBIEERS

WES, ATHER. 518, EMUEN

6.1.1 SQLERE

e SQLEE1981FEHIBMATIHE,
NA, BAERBIEENERMTE

e SQLHEANSIBLREEMNTE

—éé?&ﬂjgﬁ:ﬁi?-ﬁ'/ﬁﬁ’ﬁmﬂ" HIREEPRFRR T ZE
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o EARMEEETMPETSQLEBANE, ERBXSQLE—LEARRMNSGHE, FMT—
EHEFENTRER

o MySQL: limit
o SQLServer : top
o Oracle: rownum

6.1.2SQL7E
RIESQLIE S ST IR EEIREN AR, AILUESQLIEL H Uk
e DDL Data Definition Language HiEENXIES

o ATEMMNEIBENSR (BIEE. BUER. MIE. R51%F) NEIE. MR, 1K
e DMLData Manipulation Language ¥iBIZ{E/IRMNIES

o FATSEMMNEHIBRPREIBINRI. MR, BLURE
o ARIN: BEIBFMIIBUER
o MFR: IFEIEMEIEREIR
o B WHIERFIIEIEHITIEIX
e DQL Data Query Language $EZiHiES
o ATHBHIBEBRFIIIEE LR
e DCL Data Control Language #iBiZ#iES

o BTEMESEEFIZHITERIE

6.2 SQLEAIEIR
EMySQL Command Line Client 8 & navicat® TEF#AI AR ESQLIES

o SQLIESRARXDARNG

o BRSQLREANLGRZEHIA ; FR

o SQLXBEFZ[EIA =18 HIT DR

o SQLZBIFIARRRHIIRIT (FIAE =48R0 A i Al IAF #2417)
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6.3 DDL HBEEXIES
6.3.1 DDL-ERIEREIR{E

{EFRDDLIEG) AT ARIEEIEE . E10EWEE. BoEUEE. MIFREHERE
EiEERE

## SR HBIimysqlPRIEIBETIR

show databases;

## RRIEERIRIVEIEREIZRISQLIES

show create database <dbName>;

g s W N

eI ENIERE

## BIREUEE doNameRNEBIZNEIEERTR, FTABENX

create database <dbName>;

## SIREIERE, SEERMNEUBERNFERNRITEIE

create database if not exists <dbName>;

~N o OB W N

utf8 gbk)

8 create database <dbName> character set utf8;
(EEIBE SR BIBREFSE

1 ## BIEUEENFNSR
2 alter database <dbName> character set utf8; # utf8 gbk

MIBRERHERE M RREHE 2T = M Bk = B AR B TR PR A RO BE R DA K B R V2R

## MIFREIEZE

drop database <dbName>;

## Q0 RERE B 17 A WU PR 2R

drop database is exists <dbName>;

U s W N

{E R/ IR EN IR R

1 use <dbName>
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6.3.2 DDL-ZUBRIZE

BIEHIRER
HFERIIIME—T ZHIRE, —TRBEHZINAR, REPNE—RKMZNRE

create table students(
stu_num char(8) not null unique,
stu_name varchar(20) not null,
stu_gender char(2) not null,
stu_age int not null,
stu_tel char(11) not null unique,
stu_qq varchar(11) unique

N—1TFER

stu_num stu_name stu_gender stu_age stu_tel stu_qq
char® | varchar(20) | char(2) int char) o char(11)
not null not null not null not null Tﬁ:étg' unique
20210101 H= = 20 13030303300

20210102 =m % 20 13030303300

1 create table students(

2 stu num char(8) not null unique,

3 stu name varchar(20) not null,

4 stu _gender char(2) not null,

5 stu_age int not null,

6 stu tel char(1ll) not null unique,

7 stu _gq varchar(1l1l) unique

8 )i

BEEER

1 show tables;

BEiREH

1 desc <tableName>;

IpREHER

o s W N

## MFREUIER

drop table <tableName>;

## SEIERRTFENMFREER
drop table if

exists <tableName>;
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EEEIER
1 ## BIERA
2 alter table <tableName> rename to <newTableName>;
3
4 ## BRERROEBFRHEN, MANFRHENEEE—H
5 alter table <tableName> character set utf8;
6
7 ## &% (FER)
8 alter table <tableName> add <columnName> varchar(200);

(]

10 ## 1B2% (FEr) MOFIRFEE

11 alter table <tableName> change <oldColumnName> <newCloumnName> <type>;
12

13 ## RIBF (FFEg) KB

14 alter table <tableName> modify <columnName> <newType>;

15

16 ## MIERI (FER)

17 alter table stus drop <columnName>;

6.4 MySQLEIEERY
EERE, $ER R FhE0T S A B L B
6.4.1 F{EERE

EmysqlfR e SMEIERE R AMFREE, FRIREFHMABERNEENELENERY
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TFHEHE Java Bt XE
it AFZ=EA/
tinyint 1byte
smallint 2byte (16bit)
mediumint 3byte
int/integer 4byte
bigint 8byte
float 4byte
double 8byte
decimal E—SE+2

6.4.2 FFERER

FEFNFTIRIRE

THEHE JavaBR X5

BRS -128~127
55 0~255

frlh
W
N
~
(o)}
oo
uu
N
~
o
~

-2731 ~ 2731 -1
~2732-1

S [JavaZZiik] THABREABRGRIE ILRARERZENEE!

AR

1 NBIRER (FiR)

INBUEREY

decimal(10,2)
RNEE—HB 101
INERI B 21
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char

varchar
tinyblob
blob
mediumblob
longblob
tinytext

text
mediumtext

longtext

6.4.3 HHRER!

FRHKE A

ERKFHFE, REOUFMHE255TFR  EHEEE
BIEFRFEENchar(n)

LI RREER AN TFR, WNRAMOEEDT
n, M*N\UOO0O'EnKE

0~255 FT

0~65536 =1 AT RKEFTE, RN EFARKEN65535

0~255 F T el FRIER
0~65535 EAIE FRIE
0~1677215 Al FIER
0~4294967295  1FfEHFIFRFE
0~255 XAEHE (FR$)
0~65535 XAEIE (FrR$)
0~1677215 XAEIE (FRB)

0~4294967295 XAEIRE (FFH)

EMySQLEEES, FATRILMERFRFERFMITE, ERNRKNFEZETHIEFE
HITEWRE (BEWERE T EERANESEE) MAETESIN

S
date
time
year
datetime

timestamp

1B

2021-09-13
11:12:13

2021

2021-09-13 11:12:13

20210913 111213

HER

A8, REfEERA

A, REAEE ST

G
HER+ETIE), T2AE4E B BESM
HER+EE) (A EE)
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6.5 FERLIR
6.5.1 LIRA

ERIZAUERAOAR, IEERIXSEIRERAFIAVEIERGIENER (ISR FROEIEH
1TBRH!)

AT AELRFITIRINLRE?

o {RIEEIERIBIE
o {RIULENIERITTEE T
o {RIUEEIEAIIERE

FECE WK B ILENE?

o IETAR (notnull) : FRHILLFIRIEDTIRME, REERNUI

o E—XR (unique) : FEXRFIIZHREIE, LIINETEEE

o FRLISR (primary key) @ JF=+E—, BEBSMHE—IRREBUERFPIN—FEURE
o JMEZIR (foreign key) @ EIAFEFRZIBHIKEAK R

6.5.2 FEFHR
FREIZHER P LTI E TR
o BIERXR: REBEEPBERM book_ name not null

create table books(

book isbn char(4),

1
2
3 book name varchar(10) not null,
4 book author varchar(6)

5

)i

o NINEE:

book_isbn book_name book_author
1001 Java i3 i D@{*EE WMEbook_isbn. book_author
Ctt =3 /T\é*é' 1A 7null
Python 401 book namBT SENIETRINER
>|1oo4 23K
N\

\ X

. .
@,l 1364 - Field 'book_name' doesn't have a default value
-4
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6.5.3 liE—4I3R
FERPIZFEIE, WINETEEE
o HiEK: REEFZKRAIbook isbn)y unique

create table books(

book isbn char(4) unique,

1
2
3 book name varchar(10) not null,
4 book author varchar(6)

5

);

o NINENHE:

book_isbn book _name book_author

Java K= é’ﬂagfﬁjugj{tﬁﬁ, MRS ERbook_isbnfMED
Python =0 297, R T8
1001 C++ X
+ 1001 PHP Z2=F
A%

@ 1062 - Duplicate entry '1001" for key ‘books.book _isbn'

6.5.4 ERAR

EFR——MERERPICROE—IRR, TRRPREE—TEE (ERAUZE—T
5, RIS IIRAER)

S— P FEREENERZE, RINEBIEN:

o IEFEREUREAEE INUI
o ILFEREEREEES

IR RITRINERLR

create table books(

book isbn char(4) primary key,

1
2
3 book name varchar(10) not null,
4 book author varchar(6)

5

)i
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create table books(
book isbn char(4),

book name varchar(10) not null,

1

2

3

4 book author varchar(6),
5 primary key(book isbn)
6

)i
MIFREIER ERAR
1 alter table books drop primary key;

BIERZERINERLIR

## BIERINZARNINERLR
create table books(
book isbn char(4),
book name varchar(10) not null,

book author varchar(6)

);

## BIBRZENIERLAIR
alter table books modify book isbn char(4) primary key;

O 00 ~J o U1 & W N =

6.5.5 T AEEK

ERACIE—RAIERN, WRBIERPEIIAIUELER (B ZERNES, B
FRMisbn) BATAIUEIRZZX TN ERE;

SELEHERTREENIIENEREN, BAIUIINEX —T5IERAEE TR
(ID) fERER, IEBIEITEERNEXEEZRTIMA—FICR, EmysqlPRBATAILA
BUEFIEN Rint, EIIRER Beigk, SRAREBFERFIME—FRICRE, THEMH
IDFIRYE, E=BEMN.

EXERBENEK

o ENXNINERFEHGNEI: auto increment
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create table types(

type id int primary key auto_increment,

1
2
3 type name varchar(20) not null,
4 type remark varchar(100)

5

)i

TR BEfERMIFGE, SRIN—RKIck, BRNERNIIZEEH, SHRNEESFICEM
PR fEBRINEdE, BBRKNEENASEEEN (BeNERRAMIEE—E. FRIEES
39

6.5.6 Bx5 i
BFEEG—BRERTNZIEAESE—RIRENRIN T

students courses
stu_num stu_name stu_gender stu_age course_id course_name course_xf
101 K= = 21 1 Java 4
102 Z=m = 20 2 C++ 3
grades
stu_num course._id score
101 1 59
101 2 60 . . )
stu_ num='101"' H course_id=1
102 1 78
102 2 59
'd-l
EXBESEH

create table grades(
stu num char(8),
course_id int,
score int,

primary key(stu num,course id)

A U WD

)i

AR EXEWITENSEERITR, KEERERMRARS; S—TREERFR
BRfRRYFERPTAME N AT, FATRIAZRINAII— T IDFERIF N ER,
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6.5.7 JMRAR
ESRKEFEDIHAR

6.6 DML £URBIZMNIES
AT R EIER R EIERIEN . M. 1E2URME

create table students(
stu num char(8) primary key,
stu name varchar(20) not null,
stu _gender char(2) not null,
stu_age int not null,
stu _tel char(1ll) not null unique,

stu gg varchar(1l1l) unique

00 g4 o U b W N

)7

6.6.1 HEALNIE
BiA

1 insert into <tableName>(columnName,columnName....)

values (valuel,value2....);

Tl
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1 ## EEERTIEERIIRNEE (FRFAESILNITHRHEEE)

2 insert into stus(stu_num,stu name,stu gender,stu age,stu_tel)

3 values('20210101','5sk="','5"',21,'13030303300");

4

5 ## BRERBENFERBIIRINFAIUASRP—H, ERvaluesPENIRFLIAS KRBAEFEK
B 53 1oz

6 1insert into stus(stu num,stu name,stu age,stu tel,stu gender)

7 values('20210103','E£H"',20,'13030303302','K");

8

9 ## HEMRPFABIIRMEIEN, BERBEENTFRIIRIMUEE, BRvaluesFHIER
25 B R E XNFERERT—I;

10 insert into stus values('20210105',"'#
B','%"',21,'13030303304"','666666"');

11 ## AEEDEFASR, BMEZEAATIRNEEE, LE2ETIRNTIRENTS 1K (1E58soLHY
TREM)

12 insert into stus(stu num,stu name,stu gender,stu age,stu tel,stu qq)

13 wvalues('20210105', 'fM&','5"',21,'13030303304"','666666"');

6.6.2 MIFRENIE

MERRFRFRRRSERHE (FA) CR

155

1

Nt

00 N4 o U b LW N

delete from <tableName> [where conditions];

## MFRZES752021010209F24EFR
delete from stus where stu num='20210102";

## MFRERART 205 NFEERER (MR FHEwhere FONICRA SR, NMRZRICK)

delete from stus where stu _age>20;

## WRMFFIEC IR Bwhere 6], NRRMFFIRIETFERTRIFAEICTE (BURIR(F)

delete from stus;
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6.6.3 {2 CUENIE

SEFERPELRIMAC R HITIER

HA

1

Tl

o s W N -

()

10
11

update <tableName> set columnName=value [where conditions]

## FES5)920210105NFEMREBN“AE" (RIER—5)

update stus set stu name='f/C' where stu num='20210105";

## BFSH202101030FE  MHMER B, ERLGE N 777777 (18ERZF)
update stus set stu gender='5',stu qgqg='777777' where

stu num='20210103";

## WRIEEZRISAEMETBT]

update stus set stu name='EiE
¥g',stu gender='¥',stu age=18,stu tel='13131313311"' ,stu gg='999999"
where stu num='20210102";

## WRupdateiBf)igBwhereFa), MRRERXHRIRFMAETT (LR

update stus set stu name='Tom';

6.7 DQL #IEEHIES
MEEE PIREE RIS E S MEIES

o BXREIN

o TXREXGEW

6.7.1 EHEMIEE
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1 ## select XBFEIEERETREWRRIICENLT]

2 select colnumNamel[,colnumName2,colnumName3...]| from <tableName> [where

conditions];

4 ## WRZETEWIRICRNMET, WAIUER » BRFRRIIKR (EIEFRFAEN

&R *)

5 select * from stus;

6.7.2 where 1]

EMRR. Bk ERRIECTEE R ARMNwhere 8 () , BTIHEHES

PNEYEEHITHIER . (ZFE B HRIE,

1 delete from tableName where conditions;

2 update tabeName set ... where conditions;

3 select .... from tableName where conditions;
FHXRRIEEFN

1 o# = T

2 select * from stus where stu num = '20210101';

3

4 ## 0 1= <> ETF

5 select * from stus where stu num != '20210101';

6 select * from stus where stu num <> '20210101°';

7

8 ## > KT

9 select * from stus where stu age>18;

10

11 ## < IZVF

12 select * from stus where stu age<20;

13

14 ## >= KFETF

15 select * from stus where stu age>=20;

16

17 ## <= \FEHTF

18 select * from stus where stu age<=20;

19

20 ## between and X[B&Eif between vl and v2 [v1,v2]

21 select * from stus where stu age between 18 and 20;

FHEZEIEEN
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fEwhereFa#, AU Z &G EIIIZETE (and or not )#1TERE, BUSZTHRY
FTFIEERIENEUE,

## and FH WIASTFERNHEICR

select * from stus where stu_gender='ﬁz and stu_age<21;

#oor WE FESVEUEREDBE—RENER

or stu age<21;

## not HIx

1
2
3
4
5 select * from stus where stu gender='¥
6
7
8 select * from stus where stu age not between 18 and 20;

6.7.3 LIKE F4]
fEwhereFa)BIEMHP, (eI AERlike X BFRLHIEME 18

BE
1 select * from tableName where columnName like 'reg';

o ElikexBFEHIregRIANH

o s RXRNMMEESTER [20% BEFHO]
o RREE—NFERT [ ox EZ1FHHO]

Nl
1 # BEWPENRESFHNFLERER
2 select * from stus where stu name like '%0%';
3
4 # BWPFERRF—TFRN K NEERER
5 select * from stus where stu name like '3K%';
6
7 # BRNFERBRRE—TFENMNEERFR
8 select * from stus where stu name like '%o';
9
10 # BEWFEURRPE_PTFENMNEERESR
11 select * from stus where stu name like ' o%';
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6.7.4 3 E A5 RV IE
REETIFNT
FEIHERERERNIEET

1 select colnumNamel,columnName2,... from stus where stu age>20;

it &3
SMEIERFEWNCERNTAITENZEZEERLR

1 ## BESFH = FHHFEM - FiR

2 select stu name,2021-stu _age from stus;
3

4 @ Hemmmm—— Fo +
5 | stu_name | 2021-stu_age |
6 Hm—m—————— Fo e +
7 | omg | 2000 |
8 | EiBE | 2003 |
9 | Tom | 2001 |
10 | Lucy | 2000 |
11 | polly | 2000 |
12 | Theo | 2004 |
13 +——————_—— Fm T

as FERERRIR

BT MUAERERTIR Z—TEXEERENRIR WTERAF as XBFHEAINSE

1 select stu name,2021-stu _age as stu birth year from stus;
A e +
3 | stu_name | stu birth year |
4 @ Hemmmm e +
5 | omg | 2000 |
6 | HtEiE | 2003 |
7 | Tom | 2001 |
8 | Lucy | 2000 |
9 | pPolly | 2000 |
10 | Theo | 2004 |
11 4o Fm +
12
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13 select stu name as #,2021-stu_age as HAEFH from stus;

14 A———m—mmmm o S +
15 | #%# | HEFMH |

16 | +——————— St +
17 | omg | 2000 |
18 | EiEE | 2003 |
19 | Tom | 2001 |
20 | Lucy | 2000 |
21 | Polly | 2000 |
22 | Theo | 2004 |
RIS I [ N S S +

distinct JHBREE 1T
MEBHNER TS EERICHEIEMR distinct

1 select stu_age from stus;
2 te——————— +
3 | stu_age |
R =
5| 21 |
6 | 18 |
7 20 |
8 | 21 |
9 | 21 |
10 | 17 |
11 +————— +
12

AN ss oo es +
15 | stu_age |
16 | +==—cememu +
17 | | 21 |
18 | 18 |
19 | 20 |
20 | | 17 |
21 | +——mmmo—— +
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6.7.5 HEFF - order by
BEWRINHEFHRNCRIRBIEERIINEH F/FFH
EiE
1 select * from tableName where conditions order by columnName asc|desc;

e order by columnName RNIEEHERILRIEENTIHEF

o asc HBIEEMIIFHRE (KIN)
o desc IZBIEEMTIIEF

LA
1 # BFERHR
2 select * from stus where stu age>15 order by stu gender desc;
3 e ——_—— F—_—_————————— Fe—————————— Fe———————— F—_——————————— Fe——————— +
4 | stu num | stu name | stu gender | stu age | stu tel | stu qq |
5 @ Femmee—_——— Fe—————————— F——————————— F———————— F—_——————————— Fe———————— +
6 | 20210101 | omg | 3B | 21 | 13030303300 | NULL |
7 | 20210103 | Tom | B | 20 | 13030303302 | 777777 |
8 | 20210105 | Polly | 3B | 21 | 13030303304 | 666666 |
9 | 20210106 | Theo | 5 | 17 | 13232323322 | NULL |
10 | 20210102 | E5i5iE | & | 18 | 13131313311 | 999999 |
11 | 20210104 | Lucy | &% | 21 | 13131323334 | NULL |
12 e F——_————————— F——_—_———————— F——_—————— F——_——————————— Fe—_————— ab
13
14 # ZFBRAF @ SHEFE—THFAN, SE—1HFNTIRERRNBREE TR
Hew
15 select * from stus where stu age>15 order by stu gender asc,stu_age
desc;
16 +——eee—_—— F——_————— F——_————————— F——_—————— F——_——————————— F——_————— alx
17 | stu num | stu name | stu gender | stu age | stu tel | stu_qq |
18 +m—eme———_——. F——_———————— F——_—————————— F——_—————— F——_——————————— F——_————— atx
19 | 20210104 | Lucy | % | 21 | 13131323334 | NULL |
20 | 20210102 | EHiEiE | & | 18 | 13131313311 | 999999 |
21 | 20210101 | omg | B | 21 | 13030303300 | NULL |
22 | 20210105 | Polly | 5 | 21 | 13030303304 | 666666 |
23 | 20210103 | Tom | 5 | 20 | 13030303302 | 777777 |
24 | 20210106 | Theo | 5 | 17 | 13232323322 | NULL |
S T S Fe—————————— Fee—e e ——— - Fee——————— Feee e — Fem——————— +
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6.7.6 REHRE

SQLARM T —LERI A EWANE R AT HITIT BRI RS —R SR EX

T

e count
® max
e min
® sum
® avg

e count() FITHRE, FitHERMNEEFERENTH (LR

1 # SOtRERPIELELE

2 select count(stu num) from stus;
3| b +

4 | count(stu num) |

5| dm—mmmm e +

6 | 7|

7| tmmmm e +

8

9 # [IUIFAERFUINBENFELDE

10 select count(stu num) from stus where stu gender='5E"';
11  Hmmmmmm e +

12 | count(stu num) |

1 +

14 | 5 |

15 | +mm e +

e max() ITE&EAE, ERHEFHIICERPIEETINIEAE
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1 select max(stu age) from stus;
20| === +

3 | max(stu_age) |

R S +

5 | 21 |

6 | tm——m e — +

7

8 select max(stu _age) from stus where stu_gender='$z‘;
9 | +ommmm e +

10 | max(stu_age) |

11 | = +

12| 21 |

13 | = +

e nin() WERIVE, EWHEFHNICERFEEIING/IVE

1 select min(stu_age) from stus;
/0 Sy +

3 | min(stu_age) |

4 |t +

5 | 14 |

6 Ftmmmmmmm e +

7

8 select min(stu age) from stus where stu gender='%';
9  Hmmmmmm e +

10 | min(stu_age) |

11 | 4= +

12 | | 18 |

13 | e +

e sum() ITEM, EWHERHNCERT BENTIRIENDHN

1 # WEMEREFRNES

2 select sum(stu _age) from stus;

R +

4 | sum(stu_age) |

5 e +

6 | 133 |

A e +

8

9  # HEMBEMENBENZENFIRNGS

10 select sum(stu_age) from stus where stu gender='5E";
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11 | e .
12 | sum(stu_age) |
13 | o +
14| 94 |
15 | 4mmmmmm e +

® avg() KFIE, BEWHERMNCET ITEEESINTYE

1 select avg(stu age) from stus;
2 | e +
3 | avg(stu_age) |
T +
5 | 19.0000 |
R e T +
7
8 select avg(stu age) from stus where stu gender='5"';
9 A +
10 | avg(stu_age) |
1 +
12 | | 18.8000 |
13 Femmmmmmmmme +

6.7.7 HHABREN 1 7R R EN
H AR

SHEA 0 BERZE R RFIRINEUERS, LB T FREEREME (FRFEOENDITN
yyyy-MM-dd hh:mm:ss)

MRBAVEEZIRENSBIAR RIS BIRINE] HHAZSEIMNT), RIBAER now() Ei#E sysdate()

TR

1 desc stus;

I = e e N e T e -+
3 | Field | Type | Null | Key | Default | Extra |
I R e e e e -+
5 | stu_num | char(8) | NO | PRI | NULL | |
6 | stu_name | varchar(20) | NO | | NULL | |
7 | stu_gender | char(2) | YES | | NULL | |
8 | stu_age | int | NO | | NULL | |
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9 | stu_tel | char(11) | No | UNI | NULL | |
10 | stu_agq | varchar(11l) | YES | UNI | NULL | |
11 | stu _enterence | datetime | YES | | NULL | |
12 4 - F—— F——— F———— F—_— F——— T
13

14 # BUFFRHERE HAMBEENTIRE
15 insert into
stus(stu num,stu name,stu gender,stu age,stu tel,stu gqgq,stu enterence)
16 values('20200108', '5K/N=","'%"',20,'13434343344"','123111"',"'2021-09-01
09:00:00");
17
18 # @idnow()IREXHAEIAT(E)
19 insert into
stus(stu num,stu name,stu gender,stu age,stu tel,stu gqgq,stu enterence)
20 values('20210109', '5K/N\O','%&',20,"'13434343355"','1233333"' ,now());
21
22 # Bidsysdate()IRENHBIHT(E]
23 insert into
stus(stu num,stu name,stu gender,stu age,stu tel,stu gq,stu enterence)
24 values('20210110','Z=gE"', 'BE',16,'13434343366','123333344"' ,sysdate());
25
26 # BidnowilsysdateIREXH AR FHTE]
27 mysql> select now();

28 | Fmm e +
29 | now() |
30 | Fmmm e +
31 | 2021-09-10 16:22:19 |
32 | e +
33
34 mysql> select sysdate();
S e DB e e +
36 | sysdate() |
37 | e +
38 | 2021-09-10 16:22:26 |
39 e +

FIRFER RN

MBI SQLIES N FRF R FHITAIE
ANk
1 # concat(colnuml,colunm2,...) HiE=Z3|
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
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select concat(stu name,'-',stu gender) from stus;
e e +

| concat(stu name,'-',stu gender) |

e L T __tC +

| Bi8E-% |

| Tom-58 |

| Lucy-% |

| MiE-5 |
Sy +

# upper (column) JFFERHERIREAS

mysqgl> select upper(stu name) from stus;

# lower (column) JFIEEFIVERERM/NE
mysgl> select lower(stu name) from stus;

S S +
| FHiEiE |

| tom |
| lucy |
| polly |
| theo |
S +

# substring(column,start,len) MIBEIIFEHEIDER start M1FA

mysgl> select stu name,substring(stu tel,8,4) from stus;

e — e +
| stu name | substring(stu tel,8,4) |
e e +
| FiEis | 3311 |

| Tom | 3302 |
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6.7.8 D& - group by
DH——IE R EIERPIICRIRBIEENER AT DA
B&

select DAHAFER/REREK

from &R

[where 4]

group by 79%%¥ [having FHF]
[order by HIFFER]

o s W N

o select 5 * ERNEBWNERHATOEAZE, EnBHANE KLk (XMERBE
BreITENXN)

o sclect GBE ERDAFERMRERMIDABHEIEHRITHRIT. K. FHES)

o ETHUTEM: WEIRIEWhere Mt MEIRETWITH @group by BHiER #1179
48 I Thaving 3 9 4B S B BUR 1T 1%

5
1 # SRNEANZAEERRMIHAITOAE (DTS, KRAE) , RAEBIANRHTEBAZENTR
2 select stu gender,count(stu num) from stus group by stu gender;
3 [ === = +
4 | stu_gender | count(stu num) |
50| h=—————————— = +
6 | X | 4 |
7 | B | 5 |
8 | +—— e +
9
10 # FRNEWNFEERRENHITOE (PRTH. KKA) , AEBITESANTIYER
11 select stu gender,avg(stu _age) from stus group by stu gender;
12 | 4= mmmmee Ry Ry +
13 | stu gender | avg(stu_age) |
14 | +mmmmmmmee R +
15 | & | 19.7500 |
16 | 5B | 18.2000 |
17 | e TR +
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20

21

22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53
54
55

FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

# SN FERERHTOAE (D T16. 17, 18, 20, 21, 22734) , AGEEITRAMNFLEE
=, PAIUNHREANERHF

select stu age,count(stu num) from stus group by stu age order by

stu_age;

PSS eSS +
| stu age | count(stu num) |
L S i +
| 16 | 2 |
| 17 | 1|
| 18 | 1|
| 20 | 3 |
| 21 | 1|
| 22 | 1|
S S e +
¢ BWEESE, BRERBTHE, REPUMTESANAN, BRESTEAAN-10E, Bk
FIRTTF Bmitisk

select stu age,count(stu num)
from stus

group by stu_ age

having count(stu num)>1

order by stu age;

ST R e +
| stu age | count(stu num) |
e S +
| | 2 |
| | 3 |
e e +

# EWERIRN B NFE, BFERATOH, REDANFTSENALR, BREIpdEAS>180
H, BREFRAFERENR
mysgl> select stu age,count(stu num)

-> from stus

-> where stu gender='Z5
-> group by stu age
-> having count(stu num)>1
-> order by stu_ age;

pESTES S eSS +

| stu age | count(stu num) |

| NN N SNV SRV +
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56 | 16 | 2 |
57 | 20 | 2 |
58 | +————————— o +

6.7.9 P T1E1f - limit

SEIERFINCRERSHNE, MR—REEXERNERERELGHS, BPNAREE
NI A RYF, EULEFATA O ELBIE D TTRH TR

BiE
1 select ...
2 from ...
3 where ...
4 limit paraml,param?2

param1 int, RINRBEMEQNERPIE—FIENZRES| (R5|M0FFiR)
param2 int, RABBIEWICRIEE (WRFI FHEBIES B <param2, NLREFT
ATEICE)

et
HERERFNZEESRITONETR, SHFI105XKE, RNBNER3F

BEIDEE count 10

~

BIE R pageSize 3

ST1E8: pageCount = count%pageSize==0 ? count/pageSize : count/pageSize +1;

1 # BEE—T:

2 select * from stus [where ...] limit 0,3; (1-1)*3
3

4 # BEWEHEII:

5 select * from stus [where ...] limit 3,3; (2-1)*3
6

7 # BEE=I:

8 select * from stus [where ...] limit 6,3; (3-1)*3
9

10 # EWHEIUDL:

11 select * from stus [where ...] limit 9,3; (4-1)*3
12
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# WRAEKEUERT:

# pageNumFTREIHAYTIIE
# pageSizeRMBIIERAIFE
# BAZITUEDWTF:

select * from <tableName> |[where ...]

1) *pageSize,pageSize;

. FERIKEARR
7.0 RBXANE

MySQLR— TR ARBIEIERE, NMUAIATFEEUE, ErI A RS B Z BHX R
—— B EHIRERTRINFEREILIMELIR

limit

(pageNum-

ZEERE HRER
- stu_name | stu_gender stu_age cid(5hg) - chass_name | class_remark
1001 K= 2 20 Q2 1 Java2105
1002 = % 19 3 \+ 2 Java2106
3 Python2105
BIRS 2R 2 BIAY kBEXF 9 PUFd:
o —XJ—3kEBX
o —XFZXEX
o BI—XE#
o BILRE
7.2 —3F—xBX
A BMmiE —TARE—TEMIE. —TEMIERXN—TA
FHE - FE —NTEEREITERE. TEZFOINE——TEE
RAF - BFPFEE —TAPRE—MFEE. —MIFBERNN—TAF
FE: ERXBE——MRUERP ERBERNEIE B EXI N AR
ARERFER ARiESER
login_name login_pwd | last_login_time real_name| gender age addr tel
1 gamm 666666 202915 > 1 K= 3 22 HAEEIN 130
2 javazhang 888888 2021/9/16 2 ENN:: ES 25 b= 131
3 ergouzi 999999 2021/9/17 3 Xjs\F =z 21 M 132
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HAR2: E—IME — EEESKRPRN—TFERNIMRARS B kR ERKEK, F
BRFIMEY AR INME—293R
HAFERRIDIATER, S¥ER0EMETRHR

o (ER did FERAPFRMOGELSR EEXBROERPEE)

AREXRERR ’ N y ArPEER
- login_name login_pwd last_login_time I did(5Mg) |ur{ique ireal_name gender age addr tel
1 admin 666666 2021/9/15 2 . 1 K= = 22 AAERIX | 130+
2 javazhang 888888 2021/9/16 33— =2 TR E:S 25 dEm 131
3 ergouzi 999999 2021/9/17 1 ™ 3 XhFE ES 21 T 132~
73 {2523 —
MR ---2E& (—8%) —PUNURESZITESE
FHE UL (BXN—) 2PEEATUETE—TIIR
SRS R - ERER
FER: EZN—Umiaisig , 5——inERdEiTxE
HNRLITR
FEERE .L HRE B
- stu_name stu_gender stu_age cid(5hg) - chass_name | class_remark
1001 K= 3 20 2 ~-\_5‘_H 1 Java2105
1002 =m % 19 2 i S Java2106
1003 ThH 8 20 3 3 Python2105
7.4 23 ZKEX

FHE - R —TEEAEERZIR —TTIREBRAMBAS T2 ERE

o
A -t —PEARUSNZ TR, — TR BRSNS

pali

~

K& FHMCIRKRARKEF SHEZRK——ERAKRPEXHTINGE, D515 ML
TERAVEEHITREX
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students
& stu_num J] stu_name | stu_gender stu_age
101 K= 5 21
102 Fm = 20
103 £ 5 20

7.5 SMEELIR

SMELAR——F—TIIRMIMRARS K RNERMEI)HITREKZE, X TIME
ARBVFIRINBVEE D NBE RN ERFERPEFE

=6 FEXR 5 RER
1. FRIEYIRE

o s W N -

FhiEFavaifis

FH%EFEPythoniEig

=0 avaifis

create table classes(

class_id int primary key auto increment,

courses

course_id ourse_name| course xf
1 Java 4
2 C++ 3
3 Python 4
/N
snum(5p@) cid(5h@) score

103 1 59

103 3 72

102 1 -1

class _name varchar(40) not null unique,

class_remark varchar(200)

)

2. BIEFER (EFERPRMINESVIRRNERHITKEX)

1

N

0 N o U W

# [AX—] FECIERMENME, EXcidFE, HRMIMELR
# HFcid 7 ES5classes®Mclass idi#1TxEt, EltcidFERERIKEES

class_id—%

create table students(

stu num char(8) primary key,

stu name varchar(20) not null,

stu gender char(2) not null,

stu_age int not null,

cid int,
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9 constraint FK_STUDENTS CLASSES foreign key(cid) references
classes(class_id)

10 );

11

12 # [FRXZ] %RIBRR, BAMIMEAR

13 create table students(

14 stu _num char(8) primary key,

15 stu name varchar(20) not null,
16 stu gender char(2) not null,
17 stu age int not null,

18 cid int

19 1 );

20 # FBIBRZE, AcidMNIMEAR

21 alter table students add constraint FK _STUDENTS CLASSES foreign
key(cid) references classes(class_id);

22

23 # MIBRIMEAR

24 alter table students drop foreign key FK STUDENTS CLASSES;

3. EYIRFRRMYRER

1 insert into classes(class name,class_remark)
values('Java2l104','...");

2 insert into classes(class_name,class_remark)
values('Java2105','...");

3 insert into classes(class_name,class_remark)
values('Java2l06','...");

4 insert into classes(class name,class remark)

values( 'Python2106',"'...");

5
6 select * from classes;
7
8

e T e~ +

| class_id | class name | class_remark |
G S — S S +
10 | | 1 | Java2104 | ... |
11 | | 2 | Java2105 | ... |
12 | 3 | Java2106 | ... |
13 | 4 | Python2106 | ... |
R N — S SISEE SRR S ee +

4. I"ET_I ﬁEE;E EP//J\JJD%EEL: I
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insert into students(stu_num,stu name,stu gender,stu age,cid)
values('20210102"', 'ZFH',"'&"',20, 4 );

# NINFAER, 18ELBcid/MEIINENNEEXEIERclassesclasss_ idFIFE
insert into students(stu num,stu name,stu gender,stu age,cid)
values('20210103','£H"','8B',20, 6 );

A U W N

7.6 SMRLR-REX

HRERPEAEZEERRBREBRNEFICEN, MABENERRNXFICRKHITE
CRIDFOMIBRERME, 20T

1 mysgl> select * from classes;

2 e e R +

3 | class_id | class name | class remark |

L e e e +

5| | 1 | Java2104 | ... | # PIhERFclass id=1HIIRER
WFEERFRICRREXT

6 | 2 | Java2105 | ... | # BAIRABE(ZTava2104/Y
class_id, F B EEMIFR

7| 3 | Java2106 | ...

8 | 4 | python2106 | ...

. [ . S S +

10

11 mysqgl> select * from students;

12 | 4=—mmmmee e o m e TR Fomm e tomm e +

13 | stu num | stu name | stu gender | stu age | cid |

14 | 4= o e S T Fomm e tomm e +

15 | 20210101 | 5K= | B | 18 | 1|

16 | 20210102 | Z=[Y | B | 18 | 1|

17 | 20210103 | £A | 5 | 18 | 1|

18 | 20210104 | X4 | & | 18 | 2 |

19 | +m—mmmme e Fommmmm e T Fommmm e tomm e +

20

21 mysqgl> update classes set class id=5 where class name='Java2l104';

22

23 ERROR 1451 (23000): Cannot delete or update a parent row: a foreign key
constraint fails ("db_test2” . students”, CONSTRAINT
"FK_STUDENTS CLASSES™~ FOREIGN KEY (" cid”) REFERENCES "classes’

(Tclass_id"))
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mysgl> delete from classes where class_id=1;

ERROR 1451 (23000): Cannot delete or update a parent row: a foreign key
constraint fails ("db_test2” . students”, CONSTRAINT
"FK_STUDENTS CLASSES™ FOREIGN KEY (" cid”) REFERENCES “classes"

(Tclass_id"))

MR—TFEERava2104 BPIRID, ZaN{aISEIR0E 2

0 N o Uk W N

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

o I%5|F)ava2104iRidByZ A 10 R FRcidiE8 NULL
o E(EIMIIR(EERF)ava210418FEM class_id
o JEFARPCAIZE NINULLAYIEEZMICdEEFEHN Java2 104X MR AIEETId

1JJupdate students set cid=NULL where cid=1; # ZERIUT:

S| N S S oo cooos | N e e +
| stu num | stu name | stu gender | stu age | cid |
Fme—————_——— Fe————————— Fe—e e ——— - Fem——————— Fe———— +
| 20210101 | 3K= | B | 18 | NULL |
| 20210102 | Z=M | 5 | 18 | NULL |
| 20210103 | £H | 3 | 18 | NULL |
| 20210104 | #X#p | & | 18 | 2 |
| S = N | N S | NS S — +

R T e e +
| class id | class name | class_ remark |
e e e R +
| 2 | Java2105 | |
| 3 | Java2106 | |
| 4 | Python2106 |

| 5 | Java2104 | |
e e e +

3[[Jupdate students set cid=5 where cid IS NULL; # ZRUT

e e e T e e e Fommm o +
| stu num | stu name | stu gender | stu age | cid |
e e s e e e Fommmmm +
| 20210101 | K= | B | 18 | 5 |
| 20210102 | ZF[ | B | 18 | 5 |
| 20210103 | £H | 3 | 18 | 5 |
| 20210104 | &M | % | 18 | 2 |

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

FeA T DA(E PR R EXIRVE SR SEEN -
1. TEARIISMEENT, B EREASIN A REXIIRS

# MIFRRAERSME
alter table students drop foreign key FK STUDENTS CLASSES;

# BRTIANIIINGE, FIREREXS A REXMIFR

alter table students add constraint FK_STUDENTS_ CLASSES foreign
key(cid) references classes(class_id) ON UPDATE CASCADE ON DELETE
CASCADE;

2. MXRERME A :

1 # WRER

2 | = T o +

3 | class_id | class_name | class_remark |

. ) S Fommm e +

51 | 2 | Java2105 | |

6 | 3 | Java2106 | |

7 4 | Python2106 | |

8 | 5 | Java2104 | |

9 | e s oo +

10 # FEER

11 | +=—mm e S R Fomm e S S tmmmmmm +
12 | stu num | stu name | stu gender | stu age | cid |
13 | +=——mm - S Fomm e S S tommmm—— +
14 | 20210101 | 3K= | B | 18 | 5 |
15 | 20210102 | =M | B | 18 | 5 |
16 | 20210103 | & | 5 | 18 | 5 |
17 | 20210104 | X4 | & | 18 | 2 |
18 | +=———mmm o S o S tommm——— +
19
20 # HiE(Bi{Java2104Mclass_id, XBkJava2104 X MR ELEICEZ N cidtb S EHE

£

21 update classes set class_id=1 where class_name='Java2l04';
22
23 # YIRIER
I e e +
25 | class_id | class _name | class_remark |

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



26
27
28
29
30
31
32
33
34
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37
38
39
40
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20210101
20210102
20210103
20210104

3. MR EAMIBR

14
15

AN

+ — — — — + — +

———————————— s

Java2105 | |

Java2106 | |

Python2106 | |

Java2104 | |

———————————— e e e

—————————— e
stu name | stu gender | stu age | cid |
—————————— e e
K= | B | 18 | 1]
=M | 2 | 18] 1|
= | 5 | 18 | 1|
R | X | 18 | 2 |
—————————— e s T

delete from classes where class_1d=1;

| 20210104
B

EiRE

———————————— e e

class_name | class remark |
———————————— e e e

Java2105 | |

Java2106 | |

Python2106 | |
———————————— e e e
—————————— e e e
stu name | stu gender | stu age | cid |
—————————— e e
24 | & | 18 | 2|
—————————— e s T

BEIIIDQLAYFS], FATAI A RBEMEIM — KRR P E WL FERIEUE; Tmﬂ%f

AR, L

IMBEMSKETEOHRE (B RIS EPEEDNHEEE

NERFENIIRESR) , AINETEEREIMSREIERZINEE
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EMySQLA R AfERjoin LM ZRAVXEE W ——ERE W, joiniZBREINGEARE

=R

e inner join R&EE
o leftjoin &R
e rightjoin &%

8.1 R ESR
8.1.1 BIEEUER
SIBMREER 1 ZEEER

1 create table classes(

2 class_id int primary key auto increment,
3 class _name varchar(40) not null unique,
4 class_remark varchar(200)

50 );

6 create table students(

7 stu num char(8) primary key,

8 stu name varchar(20) not null,

9 stu _gender char(2) not null,
10 stu_age int not null,
11 cid int,
12 constraint FK_STUDENTS CLASSES foreign key(cid) references

classes(class_id) ON UPDATE CASCADE ON DELETE CASCADE
13 );

8.1.2 RINEHE
//J\\jJ[IﬂL&Tn /CA

# Java2104 BE=1"ZR4EEERE

insert into classes(class name,class remark) values('Java2l04',

# Java2105 BHIEMINZRLEEFERE

1
2
3
4
5 1insert into classes(class name,class remark) values('Java2l05',
6
7
8
9

# U TR TR EZERTILENNNZERES

insert into classes(class name,class remark) values('Java2l06'

insert into classes(class name,class remark) values('Python2105'
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DH



FHEE Java Bl XEARS Uavaioi] THAARRABRAR LA ILEADAS AL
WNFEER

# ATF=1"24%EE BT class_id=1 WP (Java2104)
insert into students(stu num,stu name,stu gender,stu age,cid)
values('20210101"','s5k=","'8"',20,1);

values('20210102"','Z[M', '&"',20,1);
insert into students(stu num,stu name,stu gender,stu age,cid)

1
2
3
4 insert into students(stu num,stu name,stu gender,stu age,cid)
5
6
7 values('20210103','E£H"','E',20,1);

8

9 # UTF=N2AEEBR BT class id=2 MPIE (Java2105)

10 insert into students(stu num,stu name,stu gender,stu age,cid)

11 values('20210104"', "#X#0', '&"',20,2);

12 insert into students(stu_num,stu_name,stu_gender,stu_age,cid)

13 values('20210105','#M\ 5", '8"',20,2);

14

15 # NIFVNERBEREVIRER

16 insert into students(stu num,stu name,stu gender,stu_ age)
values('20210106','/NI','&',20);

17 insert into students(stu num,stu name,stu gender,stu age)
values('20210107"','/NBR', '8 ,20);

8.2 NiE#E INNER JOIN
BA
1 select ... from tableNamel inner join tableName2 ON LEZEH [where F&;

8.2.1 HE/RIR

o HFRI (ARBRBER) @ EHAFHB MR IXKEBHFE MR, HFRRRNG
H=ARE*BE%

o WNEHIZH 1T select ... from tableNamel inner join tableName2; SIRENFRFPER
ERPOBIESESNE R TR (KX{EMtableName1 RFHNB—FKIDE & L
tableName2f9E 5 204E)
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8.2.2 NEEFM

Mk RS Ainner joinZEEE W Z FAEEH
AEERR T B X BIEUIRIE? —— RInmskiH

FTRRBFEPRSBIFEHETEXE, (]
TEEREWRNFEH

£ on IREMKKREREDNTLEFMH

-- {FlvwherelZBETIEEM: TEMBERRRBMERRRPIIELIE (HNERRE)
select * from students INNER JOIN classes where students.cid =

classes.class id;

-— [FAHONIZREEZEBRMG: THMNEERRGEEEMNIL, NRMIIFAKROBIBHITHASERN—
FERIDR
select * from students INNER JOIN classes ON students.cid =

classes.class id;

ZR: RRNAMRPLEERFMGRIIAEE, KR ES —MRUNFLBEHEITN
CRENASEMESTAERS (Hlan: NIF/NBREEXNOERESR, Java21067]
Python2106;2 B XN AIFEAE)

8.2 Z-i%#% LEFT JOIN

BXK: BFEWLMBENFERESE, URFEBNNMNYIRER, MWIENNNIIRERE

Bk

LEER: ERARTIMBAHE, IREEAXRPEESERICEH e LRFANEUE, T
HATILE; MRARPAFELELE, NERANUI

# 1BE
select * from leftTabel LEFT JOIN rightTable ON [LEZHKH [where %15 ;

-- EEE : ERERPHFABEILE
select * from students LEFT JOIN classes ON students.cid =

classes.class id;
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stu_num stu_name stu_gender stu_age

20210101 K= — 20
20210102 =/ iz 20
20210103 Fh = 20
20210104 R85 iz 20
20210105 it = 20
20210106  /MI iz 20
20210107 /]NEB — 20

8.3 /Ai&#% RIGHT JOIN
1 -- A&k ERARPHAEIEER

cid

class_id class_name class_remark

11— 1 Java2104
1 ———» 1 Java2l04
17— 1 Java2104

2—® 2 Java2105
27— 2 Java2105

2 select * from students RIGHT JOIN classes ON students.cid =

classes.class id;

stu_num stu_name stu_gender stu_age

20210101 K= E= 20
20210102 =0 Z 20
20210103 A — 20
20210104  @Hp i 20
20210105 il v — 20

8.4 BURRA

cid

class_name class_remark
1 Java2104
1 Java2104
1 Java2104
2 Java2105
2 Java2105
3 Java2106

4 Python2105

class_id

[ T 1 T S Y

MRAEEREINZRKRPEFERERFINFER, HATIUER RE. FBE KHTX
7, WRRBZAKNAMETSQUEGNRE, TR MERLIERSIZ

ERRMGI:
1 select s.*,c.class name
2 from students s
3 INNER JOIN classes c
4 ON s.cid = c.class id;
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8.5 FEIH/IHREEN

FEIE — SHITREN, BREWNERFAZETIREWOR/SFMG (E2REE
%EF%—)T\E’\JEE,D%%LHE’\J)

8.5.1 FEMREIEME-BITRI
=B TEWRETRN Java2104 PRFHWZEER (REANBITRZTR, MAREYIZLID)
o EHHAIN:

—- a.BifJava2l 04 VI PIL RS

select class_id from classes where class_name='Java2l04';

-- b. EHIIILSRS TRHIZERER

select * from students where cid = 1;

o s W N

o
N
i
&r

1 -- ARFEWRONGRE—E (RINBIT) , FHANERERXRZERN (= 1=
.)
2 select * from students where cid = (select class id from classes where

class name='Java2l05');

8.5.2 FEIHIREIZ™ME-Z1TE5
=H2: T WFAEJavall RS EEE
o ERMAR:

1 -- a.E0MAJavallINIL RS

2 select class_id from classes where class name LIKE 'Java$';
K e +

4 | class_id |

I e +

6 | ! |

70 2 |

8 | 3 |

9 e +

11 -- b. BEXERLRRHESHFNFEERES (union BZIEWMEINERESE )

12 select * from students where cid=1
13 UNION
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14 select * from students where cid=2
15 UNION

16 select * from students where cid=3;

o FEIH

1 —- MRFEERENERZZSME (RIIZ1T) , FHEARIN / NOT IN
2 select * from students where cid IN (select class_id from classes where

class _name LIKE 'Java$');

8.5.3 FEITREIZ ME-Z1TZ51

FHI3: Bilcid=1MMBPHERINBHZEER

1 -- ZRMAFEW:
2 select * from students where cid=1 and stu gender='5";
3
4 -- FEH:KEWcid=1IIRFRIFMEFERER, BRXEERFN—TBEEDNR (Z1T727)
5 -- BETXTENUREWMEIAENFEERESR ('@M%«%'*E%U%)
6 select * from (select * from students where cid=1) t where
t.stu gender='5%";

. FhigdiE
9.1 FEIRENA
9.1.1 SQLIESHITHTE

navicat
mysql

1REFEITSQUES

BT EEEEEESQUES RIZIEEE —»> 33ESQUES

SQLS IZERAERmFIT

FEESHTRISAL sQLiEd

sQl5zE

.ETEEES S STSQUER BT HEREE T B S navicat

MSQLIATHATRIRAZ R EA) D T F AR 6] &
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1. MRBMNFEEE ZRHPITHEEINSQL, SQUITHFEE T EEREEEIMYSQL, HE
FEZURFNRITRDE;

2. MRBAMNFBREENITZISQUESR, AEEZTSQUELEEERE—1SQLIESHIT
HERIERNSE

9.1.2 Zfi#Z 2RI 4R
FhadFz:

FREB TS EINRERISQLIESTTEIR (SQUIERE) , RWIFZEFMRELIEERS
&L, AERZR—TRF, EFinMBIRFERBFAXTSQUERE, KRBT
=R,

9.1.3 FE IR MR=D
FigdE s

1. SQUEELEBEF RS, BIMEEE, AINTENETHE, RNERSQLIESEMSL
R EPREEENRIELEE;

2. FREETRELURFNEAREFELEETN, NTIRELTFESENHITRIFRIE, XISQL
ELRMATIIRERAT T IR T

3. FEERERSITSQUERZEIFAERHEAXAR, IFMEEHNIED (9. 18HF) , AIBASE
IEANE RS,

FhETiEANER = -

1. FREIERREABNSREERTRIE. QIEAFRESEES: SHNFEDHRIE
RVEIEET M, FEESRSHN THEEENFHETRE;

2. FELREZRTHEE @, URFESEENAEZHA—TIE;

3. AEENIIES, MRFEHIEENS (EER) AXRiHE, EREFHEIESIEINESIEE
ROERPITESE (RARAMISEROWSRG T BiREERTLE)

9.2 BIEFETI=E

9.2.1 Ff#dZ LRI
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- B
create procedure <proc_name>([IN/OUT args])
begin

-- SQL

end;

9.2.2 7= ffl

A U1 W N

-- BIE— I EMIREIIINEEE: Javal®iEF, AIERBSHIIREERN
-- FiEdRES, ERRASH 1 RWESHN
create procedure proc_testl(IN a int,IN b int,OUT c int)
begin
SET ¢ = atb;

end;

9.3 AAF#IE

~N o o W N

—- BRI
- ENER

set @m = 0;

-- AREMEERE, K¥3LiBiha, B2EEeb, Henfkikihe
call proc testl(3,2,@m);

-- EmTEE

select @m from dual;

9.4 FEIEFESMER

FHRIREFNZED MM BEEE M AFREE

9.4.1 EXREE=

1
2

BEEE: EXAEFEIEFNRE, REEFEIERNSER

PEEEXIE]

DH

-- BEREEENAFMIRER, MELIEXEEFMEIETIA

declare <attr name> <type> [default value];
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o FEZEE XA

1 create procedure proc_test2(IN a int,OUT r int)
2  begin
3 declare x int default 0; -- EXx int3EH, EKIMERNO
4 declare y int default 1; -- ENXy
5 set X = a*a;
6 set y = a/2;
7 set r = x+ty;
8 end;
942 EXAFZSE

AFZE: HET2REE, EXNAFEEANENY select eattrNane from dual H47
19

1 -- APZEERF#EEnysqlUBEENIETHA (dual)
2 -- AFPZEENFHset X BFHIETEN, TEREM X
3 set @n=1;

o TILERHMEERERAFESE, HEEM set REFIEUE
1 set @n=1;
2 call proc test2(6,@n);

3 select @n from dual;

9.4.4 BEHNEGRMELTE

EFfET e {EAselect..into. . AT E2MHE

- BEPENE
create procedure proc_ test3(OUT c int)
begin
select count(stu num) INTO c¢ from students; -- BEWEFEREMELSC

end;

-- FRFEEE
call proc_ test3(@n);

W 00 N o U & W N =

select @n from dual;
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9.4.5 AFE={FRIEE

RARAFPZEEEITERES, JUESQLIESMURSTEFMEIRETHRE, EAKTE
WRENMERAFEE, AFREISTSIEFAZER. B4R,

9.5 FHHTEAISEN

MySQLFEE RIS L —HB=F: IN \ OUT \ INOUT
9.5.1 IN SN S}

MASH——ERAEMIEPEREUELAFMEIRENSE (BRRNI LI BA LR
ENXRE & FHIE)

1 - BIEEMEERE: RINEERER
2 create procedure proc_test4(IN snum char(8),IN sname varchar(20), IN
gender char(2), IN age int, IN cid int, IN remark varchar(255))
begin
insert into students(stu num,stu name,stu gender,stu age,cid,remark)
values (snum, sname,gender,age,cid,remark) ;

end;

0 N o U b W

call proc_test4('20210108','/\W','¥',20,1, 'aaa');

9.5.2 OUT HitS%K

BESH——EFEIREFTENIERELEERRE, H3TlavaBmAmREE, BAR
FENE—TFEIEAINEZ RS

call proc test5('20210108',@name);

1 -- RIEEMHEIRE, REFEFS, E0FEUR

2 create procedure proc_test5(IN snum char(8),0UT sname varchar(20))
3 begin

4 select stu name INTO sname from students where stu num=snum;

5 end;

6

7 set @name='"';

8

9

select @name from dual;
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9.5.3 INOUT i\ §itH S

create procedure proc test6(INOUT str varchar(20))
begin
select stu name INTO str from students where stu num=str;

end;

set @name='20210108";

call proc_test6 (@name);

0 N o U W N

select @name from dual;

9.6 ﬁﬁ# *E'*'uu.*i? %'J
AEEEIEPIFREEHNEY B TSI BT

9.6.1 P XXiE0

e if-then-else

1 -- BpX: RFMHMIL, MHITsoL

2 if conditions then

3 -—- SQL

4 end if;

5 —- WRSHaMENL, WRM—FNRRER

6 create procedure proc_test7(IN a int)

7  begin

8 if a=1 then

9 insert into classes(class_ name,remark) values('Java2l09', 'test');
10 end if;
11 end;

1 - WO WRFHAILMNMITsoL1, &NHITSOL2

2 if conditions then

3 -- SQL1

4 else

5 -— SQL2

6 end if;

7

8 -- WRSHaRVENL, WRM—FURER; SWHIN—FFERER

9 create procedure proc test7(IN a int)
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10 begin

11 if a=1 then

12 insert into classes(class_name,remark) values('Java2l09', 'test');
13 else

14 insert into

students(stu num,stu name,stu gender,stu_age,cid,remark)
values('20210110', " /Ng','&"',19,1,"'...");

15 end if;
16 end;
® (Case
1 -- case
2 create procedure proc_ test8(IN a int)
3 begin
4 case a
5 when 1 then
6 -- soLl  WRaMEN1 NIHAITSOL1
7 insert into classes(class_name,remark) values('Java2ll0', 'wahaha');
8 when 2 then
9 -- soL2  RafyEN2 NHATTsQL2
10 insert into
students(stu num,stu name,stu gender,stu_age,cid,remark)
11 values('20210111"',"/h\MI', "B ,21,2,"'...");
12 else
13 -- soL (MRZEMENFABwhenfEHALE, NHITelseFRIXNSQL)
14 update students set stu_age=18 where stu num='20210110";
15 end case;
16 end;

9.6.2 EFIET

e while
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1 -- while

2 create procedure proc_test9(IN num int)
3 begin

4 declare i int;

5 set i = 0;

6 while i<num do

7 -— SQL

8 insert into classes(class name,remark) values( CONCAT('Java',i)

o ocooo )8

9 set i = i+1;
10 end while;
11 end;
12

13  call proc test9(4);

e repeat
1 -- repeat
2 create procedure proc_testl0(IN num int)
3 begin
4 declare i int;
5 set i = 1;
6 repeat
7 -— SQL
8 insert into classes(class name,remark) values( CONCAT('Python',i)
g ocooo )8
9 set i = i+1;
10 until i > num end repeat;
11 end;
12

13 call proc_testl0(4);
e loop

-- loop
create procedure proc_testll(IN num int)
begin
declare i int ;
set i =0;
myloop:loop
-- SQL

N o U W N
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8 insert into classes(class_ name,remark) values( CONCAT('HTML',1i)
o oooco )8

9 set i = i+1;

10 if i=num then

11 leave myloop;

12 end if;

13 end loop;

14 end;

15

16 call proc testll(5);

9.7 FEATEE
9.7.1 EHEHEITIE

FEIREERTENHEEN, UM RIAB(IRFEIRECIEEETSEEZE, R
REE S RISUEET IR L FMETE,

ol
ERFETE ERETBEETEMEEELRE

-- RIEEEER, EWSpSUEERNFMETRE

show procedure status where db='db test2';

-- ERFHEEENLIEET

show create procedure db_test2.proc_testl;

o s W N P

9.7.2 (EI{FHEHTE
BRFE I IZEN 2B F T IZAIF /451

1 alter procedure <proc name> 4$F{E1 [#fE2 4FE3 ....]

A SUREL LSS
® CONTAINS soL RnTi2FEE SQLIEE, ERESEHEEHIENIED
e No soL RIMFREFFAESE SQLIET
® READS SQL DATA FRin T2 EEIRMIENIED
® MODIFIES SQL DATA Rz EEEHIENIET
e soL secuRITY { DEFINER |INVOKER } 18RRI A I REHT
o DEFINER RRRBTEXEB ST BEBHIT
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o INVOKER RREAAE R AIT

® COMMENT 'string' FIER(EE

1 alter procedure proc_testl READS SQL DATA;
9.7.3 HiFrT=hETI 12
-- MIpREFAEESTE

-- delete MIBREIERFTRIEIE

drop procedure proc_testl;

B W N R

9.8 FFETELR>) =1
{ERFMEIZRREIN B FF & 265
=0 EREFMEIRETAE DR

9.8.1 B HESE

1 -- BIEBUERE

2 create database db test3;

3

4 -- [EREIERE

5 use db test3;

6

7 -- BIEEBERK:

8 create table books(

9 book id int primary key auto increment,
10 book name varchar(50) not null,

11 book author varchar(20) not null,
12 book price decimal(10,2) not null,
13 book stock int not null,

14 book desc wvarchar(200)

15 1 );

16

17 -- AMEBER

18 insert into

books(book_name,book_author,book_price book stock,book desc)
19 values('JavafzFIXIit', '==',38.80,12, ' ==&ZIiH{iFJava’');
20 insert into

books (book name,book author,book price,book stock,book desc)
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21 values('JavaT &', 'BS"',44.40,9, THEE, JavaTEMEA');
22

23 -- BIEFAERFERER

24 create table students(

25 stu_num char(4) primary key,
26 stu name varchar(20) not null,
27 stu _gender char(2) not null,
28 stu age int not null

29 );

30

31 - AMEEER

32 insert into students(stu num,stu name,stu gender,stu age)
values('1001','sk=",'58"',20);

33 insert into students(stu num,stu name,stu gender,stu age)
values('1002"','ZEM','&"',20);

34 insert into students(stu num,stu name,stu gender,stu age)
values('1003','£H"','8B"',20);

A 55554
BTZEBHAS, BT ZDE?
BRIE:

o RIFEPHICH
o (ZNEPET

S

o HIMFERRFME?
o FMIEPELFHE. EFELRRE?

BIBEPHICRR
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-- fEPHIEERK:
create table records(
rid int primary key auto increment,
snum char(4) not null,
bid int not null,
borrow num int not null,
is return int not null, -- ORI AVIIE 1 REZAd

borrow date date not null,

OW 00 ~J o U1 & W N =

constraint FK _RECORDS STUDENTS foreign key(snum) references
students(stu _num),
10 constraint FK_RECORDS BOOKS foreign key(bid) REFERENCES
books (book id)
11 );

9.8.2 SliEFfi I FETMEB IS

- THERIS:

-- B81: a WASH %S

-- 82 b WA BPBERES

- 83 m BMASH EPNHRE

-- BH4: state WHESEH EPORS (1 BHERIN, 2 FESFREFE, 3 BBEREFE, 4
FEEAE)

6 create procedure proc borrow book(IN a char(4),IN b int, IN m int,OUT

g s W N

state int)

7 begin
8 declare stu count int default 0;
9 declare book count int default 0;
10 declare stock int default 0;
11 -- YR SEEFAE: RIESH o HZEEERENESHstu_num=aficE
12 select count(stu_num) INTO stu count from students where stu num=a;
13 if stu count>0 then
14 -- FEEHE
15 -- FIBTEFIDREFE: RIESHD EWEPICRKSL
16 select count(book id) INTO book count from books where book id=b;
17 if book count >0 then
18 -- BfEFE
19 -- YTEREFRERE: EWINERES, AENSHEnH#ITIER
20 select book stock INTO stock from books where book id=b;
21 if stock >= m then
22 -- WTES
23 -- HIEL: EEPBERRPRINCH
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24 insert into

records (snum,bid,borrow num,is return,borrow date)

25 values(a,b,m,0,sysdate());
26 -- B2 BNERER

27 update books set book stock=stock-m where book id=b;
28 -- fEHBIS

29 set state=1;

30 else

31 -- EETRE

32 set state=4;

33 end if;

34 else

35 -- BBREFE

36 set state = 3;

37 end if;

38 else

39 -- N7

40 set state = 2;

41 end if;

42  end;

43

44  -- HREHEIREEPD
45 set @state=0;
46 call proc_borrow book('1001',1,2,@state);

47 select @state from dual;

9.8.3 SliEFfiE I FZTMAE B S

HATS...

9.9 i#tm

A NMRBNELIE— 1 FME T2, FSEREEEEYEERNZFZEHIE, %@
I)bl])ﬁ?

9.1.1 ;AR =
AR A AR B WG REFNE —RBIE——ZFFENENEREFNICHE
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9.1.2 HREER S IR

1. FEBRER

o FEHFFINIEL:

1 DECLARE cursor nanme CURSOR FOR select statement;
o L

1 declare mycursor cursor for select book name,book author,book price from

books;

2, FTFFilsHR

o &%
1  open mycursor;

3. {ERFtR
o {ERFR: IRENFIMHRITERIMICE (IRIZfE, HnEEITE)

1  FETCH mycursor INTO bname,bauthor,bprice;
4. x[HikEn

1  CLOSE mycursor;

9.1.3 R {E R A

-- FRER S
create procedure proc test2(OUT result varchar(200))
begin

declare bname varchar(20);

declare bauthor varchar(20);

declare bprice decimal(10,2);

declare num int;

declare i int;

declare str varchar(50);

-- EWEORTZERENE—TERE (BRICR) , ERFTAIUKEDEWERSE

O W 0O N o U & W N -
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11 declare mycursor cursor for select book name,book author,book price

from books;

12 select count(1l) INTO num from books;

13 -— FTFFIREAR

14 open mycursor;

15 -- R EESRRIMED

16 set i=0;

17 while i<num do

18 -- £ IREUFRHEEERICE (REZ/E, HnBE5h )
19 FETCH mycursor INTO bname,bauthor,bprice;

20 set i=i+1;

21 -- set str=concat ws('~',bname,bauthor,bprice);

22 select concat ws('~',bname,bauthor,bprice) INTO str;
23 set result = concat ws(',',result,str);

24 end while;

25

26 -— KHLHEAR

27 close mycursor;

28 end;

29

30 —— EEIE

31 set @r = '';

32 call proc_test2(@r);

33 select @r from dual;

+. Bk 23
10.1 fR R E3R9TT 40

R ES, ME—MISHRNEMEERE, MARNEFMEIRE—HE— TR TRITEINRE. F0E
FEHIEERS S LASQLAE, (ERMASRTHEEA, SNEIERPIBIENITOMURIER
Bl 2a X1 SQLRERIIIT, TEFNEA.

EMySQL, REH#H{Tinsert\delete\updateiR/E7 REfit & i & 2RAOFAT .

10.2 B2 Z3R9(EF
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10.2.1 =508

0 N o U W N

(o]

10
11
12
13
14

-- ZPAERRK

create table students(
stu_num char(4) primary key,
stu name varchar(20) not null,
stu gender char(2) not null,

stu age int not null

)

-- FAERREAST

create table stulogs(
id int primary key auto_ increment,
time TIMESTAMP,
log text varchar(200)

) ;

FEEET

HE&IE%

—FICRMM AR R ZRIT—

1 -- H@studentsTRHARNMFAEEER, EINEE stulogsRARIN—
2 1insert into students(stu num,stu name,stu gender,stu_ age)
values('1004','EF','&"',20);
3 —- FEPHTICERHES
4 insert into stulogs(time,log text) values(now() , NINL004ZFEER ) ;
6 SmPEEFERERRBIN. MR, BRFEEEN, ERAMLEETEHT
10.2.2 BIERNAL 23
BE
1 create trigger tri name
2 <before|after> -- TE XA
3 <insert|delete|update> -- EXDMLEH!
4  ON <table name>
5 for each row -- FIRMNTRMAZE (RER
R)
6 sgl statement -- BURERIRIE
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-- BliEft A2 SFEERRAERMEEN, WaBAEEERPIER—FHE
create trigger tri_testl
after insert on students

for each row

U s W N =

insert into stulogs(time,log text) values(now(), concat('h

fn',NEW.stu num, 'ZAEFEE'));

10.2.3 EEM A3

1 show triggers;

10.2.3 it it A 23

o FMIBIZA A ZREEstudentsR A& EinsertiRERTALL, BIIRBHTEEEERIRM
BRIE

1 —- L RI—TREER, MARSRITT—
2 insert into students(stu_num,stu_name,stu_gender,stu_age)
values('1005','/NBB', '8 ,20);

3
4
5 —— Mik2: —KSQLIERARMT 2RFLEER, MABMMITT 2R
6 1insert into students(stu num,stu name,stu gender,stu age)
values('1006', "/J\MI', '8 ,20),('1007","F&"','B"',20);
10.2.4 MIpRALA 23

1 drop trigger tri testl;

10.3 NEW5OLD

fit % 23 T MR I3 EUE R P EUERinsert, delete, updateifE, 7EflAzsHIBEELIE
—LEDMLAYREXIRIE; AR LMER new A oL X BFIEARA 23R FREN AL & XMt L 23
RIDMLIRERIERHE

o NEW : £t & 23 AT 3REinsertiRERINBVEIE. updateiREENEHIIEH
o OLD: 7Efil&23h AT iAENdeletetREMIBRRIAENIE. updatelREIEXBIAVENIE
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10.3.1 NEW

B W N R

inserti#{Ed: NEWRIANINAIFTICE

create trigger tri testl

after insert on students

for each row

insert into stulogs(time,log text) values(now(), concat('iR®
N’ ,NEW.stu num, "FEHEEE"));

updatefRfEdh: NEW RRMESHIEIE

1 - BUEARARRE : EWupdatelRfERIMAEET, BILMERNEWIREVE RS HILIE
2 create trigger tri test2
3 after update on students for each row
4 insert into stulogs(time,log text) values(now(), concat('{EBHRFEAEFR
7 ' ,NEW.stu num,NEW.stu name));
10.3.20LD

deleteiZfEd: OLDRTMIERIIICE

create trigger tri test3

after delete on students for each row

insert into stulogs(time,log text) values(now(), concat('ffl
f&',OLD.stu num, 'Z4EER"));

updatei®fEd: OLDRTMEHHIAICHE

create trigger tri_ test2

after update on students for each row

insert into stulogs(time,log text) values(now(), concat('JFFHEHZM
[',0oLD.stu _name, '] 8284 [',NEW.stu name,'] '));

10.4 R BERBLE

10.4.1 {5

AR 23 BEIPTHY, XA EREXRRAITIONAEIDMURIER YL BIHRAT
&R 23 ] ASCEL R FRROEIRRVRERIRIE (REXIRIE) , BT RIEEUENTENM;
R 23 P LASS DM UIRTERO B R # 1T B N E NS IE IR
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10.4.2 RS

o {ERfNRZFLINANSSZEANR EIM UG NEN, SRR R
o REFRMAREZSINIBEMZE,, BINTREFNERMYE;
o MR IFRIENEBIRELLIRAN, PITHERZAKKER,

10.4.3 {EREIN

o EEHEBXWINEM, Rl RENRALS;

o WTHKRKEAKRNINE MR ERFMERE, EREEBKNS|IBRAREERFMET
1 (RR: FREIEGIISHSERAEIEELE, —NIER T BIEER I,
A T EBUREERIIERS)

.
11.1 MEROHEZ
ME, 2 mEREh—KESE SRR RS S S EIRME e IR

11.2 MR ERIER

o REM: MRFNEZBEIERBNGAFHRE, BBABFRAILACRUDEIERFAIEE
&, MABNTEESBIERPOE D BUERITRIT, ATRUSQATTEBIREMMNE, X
AFEEME; BREdERIE T EREEIER P AFTNEE, MMAENGEERS
HYER > £X R3S A P B .

o HEE: MRFNFEZWNETEIORT ZKEIER, IMUERSRERSTWHRIN;
BATEI RS XEERBEWNERNHEF TR, BRUAINEZREIEWIERERZS
REUE, BRIFBEERE,

11.3 SIEME

11.3.1 8%

R

1 create view <view_name>
2 AS

3 select statement
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11.3.2 3£l

o SLff1:

-- BUEMEAIL: BEERPHEINNENFZEERL—TUE
create view view testl

1
2
3 AS

4 select * from students where stu gender='5"';
5

6

7

-- EEE

select * from view_testl;

52

-- BIBRMERG2: ERREETHER (FER. BBR. EHHE)
create view view test2

AS

select s.stu name,b.book name,borrow num

from books b inner join records r inner join students s

on b.book id=r.bid and r.snum=s.stu_ num;

-- EWEUE

select * from view test2;

OW 00 4 o U1 & W N =

11.4 P EIEIERY4F

MEIRENR, EWIERNSREERTHERN, SYNERTEREN, NREER
FRBIEE S AR IE?

EigRF: MRELERFHRMNTHOSE, MAXTSIEELIBUBNEIETNFR
%, BUEWUET I UEWHIMENEYE: SRFREPHEEWFEOSEN, BN
LE R IRR.

FIBEE: MRAEMBERRMNESE, BESRRINEIREIER

MIERERE: G0RMALEIMIBREE, BRI MRE MR

EEHRIE: ARBIIEEIRE, WS UREIER PR

MENERARZN  NEREWRMMERE, AEAZTIEEHITERAER T UERIE.
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11.5 E19ME S

1 -- BEMESEH

2 desc view test2;

11.6 AL E]

-- Bl
create OR REPLACE view view testl
AS

select * from students where stu gender='¥%';

-- A2
alter view view testl
AS

OW 00 ~J o U1 & W N =

select * from students where stu gender='5E";

11.7 BIBR R E
o MIFREIERNSERNMIREIERDREIE, MRINEN TS INERIER DrEIE

1 —- MHIBRMRE

2 drop view view_testl;

+=. &35|

HIEEZAREMEEE, TERKMNNBPHEERFESIENERRS(REUE), HE
RPHENTRERBELIEEMNERKEHEE, MISRINAFERNEERIE—H
PRz, BAIERESBIEEFENEIDERIE?

12.1 £33

3|, MEARRESHERFEIENEWRERN,

F5|, MEFHIERPE-I/E/SIERLRDEMETERRGHHITEE, £
HFERNEZ

SBATHITEIREEWNNE, AR BF PHITERSIINNNEIENIbILL, REHEE
IR PRFELULIRERIREVEUREICR, BRERAM,

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

FESRIER th_testindex
%3 (25w+)
. BF=EaEl fid sid tid name remark
where tid=125—9 S L S

1 1 1 test_name test remark

‘ \ 2 2 2 test_name test_remark

12.2 5|08
MySQLARIIZRS |, iRIBBIRZRSIMFINARE, AADH:

o FHES|: AIIERNERFERAUZENRS], XTFERMOTMprimary keylEifh, KK
SR — 18

o H—Z&K5|: FEEIERPIE—IICIEINZRSI(unique), LEFIRIAABEREELII—IR, AU
FINULL

o TRES|: AEBTHRLCIENRS], ZEE—ERIFES

o HERS|: MU LFERIKGSEREIENES]

15808

1. ERIZEIERE, BFEFEBAEE ORINERAR) , SEHNEETRFEREIETRE
3(;

2. ERIEBUER, BEERFIRAE—# (RINE—AR) , SEEE—FEREIZEE—
R5];

12.3 8liE%35]
12.3.1 f—%35|

1 -- CIEME—%5|: CIEEE—RS|NIINETEEE
2 -- create unique index <index name> on F*H (FR);

3 create unique index index testl on tb testindex(tid);

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

12.3.2 Z@ES|

-- CIEEBRS|: AERUERSINFIAERIME—14
-- create index <index name> on XH (7H);

create index index test2 on tb testindex(name);

12.3.3 A5 &S|

-- SIRESRS|
-- create index <index name> on XH (F&1,58”2...);

create index index test3 on tb testindex(tid,name);

12.3.4 22X &E5|

/\

o)

IR IR

MySQL 5.6 IRASFIEIZRS|, B
AEFFHX, &tiif@ﬁz%%lﬂ&ﬁk%aéﬁ, EM)EHFFEEPL%ELL?E/'%%'i
(BB EY) LMEXKMER

create fulltext index <index name> on &R (FEH

12.4 E5|{EH

RE|BIBTAZELERR, SRIECIZERSINIIHITHIEEWNMME, SBMERR
515

HERSIFBEREFELERS B FERATEONRA,
o £ MMTEORAIUEREWETNERL:

explain select * from tb_ testindex where tid=250000\G;

select_type: SIMPLE
le: tb_testindex
: NULL
const
index testl, index test3
tey: index testl
y_len: 5
~ef: const
ws: 1
filtered: 100.00
Extra: NULL
1 row in set, 1 warning (0.00 sec)
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12.5 EEFFES|

AN A,
-— <17

show create table tb testindex\G;

Table: tb_testindex
Create Table: CREATE TABLE tb_testindex
fid int NOT NULL,
“sid  int DEFAULT NULL,
_tid int DEFAULT NULL,
‘name varchar(20) DEFAULT NULL,
remark varchar(20) DEFAULT NULL,
PRIMARY KEY ( fid ),
UNIQUE KEY sid ( Sid De
UNIQUE KEY index_testl
KEY index_test2 ( name ),
KEY index test3 ( tid , name )
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4 0900 ai ci
1 row in set (0.00 sec)

-- EWHERNES

show indexes from tb testindex;

-- BEES]

show keys from tb testindex;

12.6 ff&Z5|

-- MERZES: RIZBEMAERNFER LN, NENRPAIEZLIERBIRNERSI
-- FLERIPR RS INFEREERS

drop index index test3 on tb_ testindex;

12.7 E5|M{ER S %

12.7.1 =

o RS|AKMEMR T HIEERSHZETHAITERRENTENGE, RSEWWER
o RS|ANBRRSEIHIF. HHENIOHRAZINFI0
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12.7.2 85

o R3|IZMRFLIERIIMICIER, SEURERFEUEREDMURMEN, R3ITTHFEEM;
o R3INHthEEREETIE;

12.7.3 FEEM

o HUERPHIEASZH, 2RAEAREEIRE, FEERES;
o HUIEEXEZDMURMFRIMNERN, FEMERRSI

o NEFHEEEESNIILLIRRS (43!) ;

o BIERSIZfE, BEEEWSQUETMNRES, BRESIKY,

+=. BUREES
13.1 BUEEESNA

o BETAFTERN SIS T EIEEDMURESBIRZA—1TES
£55, MESTRE—TUSZTDMURIE

1 - fERWs5

2 -- BF1 EEBCERRFHIMCE

3 1insert into records(snum,bid,borrow num,is return,borrow date)
values('1001',1,1,0,sysdate());

-- BfF2: BUEHEZ

update books set book_ stock=book stock-1 where book_id=1;

—— BIKWSS: 3k=25ZFP0%ENK1000
—— ¥fF1: ZPURIMKS+1000
—— EE2: sK=MNKF-1000

O 00 4 o Ul »

13.2 BIBEEE ST
ACID¥SHE, ESAEILE
BFH (Atomicity) : —BSFHUZIDMLRME, BARNIIRY, BABRRTEY

—H% (Consistency) : BESHTZRIMESHITZE, BIEEFNEIER—HH, =B
M —EE R BEMBRIA

fREME (Isolation) : BIEERFZTESENNT (Gk=falavaBrIRN 2 1FFM E)ava
), STIMTNES ZETERERND

A (Durability) : FFTREZE, MNEEENRIFRXKAR
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13.3 MySQLESEIE
13.3.1 B

o EMySQLH, BAIADMLIBSEIPTETBaNieRRRry, SHEATMIT—TDMLIESZfE, B
35 2| £z R

FENE

=PiR1

books

records

13.3.2 E5E1E
FRES, MEXAERR

EFIRESE—T1RIEZ8EI, 1T start transaction FFEESH
RRITESHFINE T DMLIRE
MRAHITHEERIEMUELINEE, MHIT roliback BIRES
MREBSZHPAENIDMURERHNITHRIN, MERKEHNIT commit I*RESFH

[
FEENHF
ERA1
I ~ E,}g_% = 7 books

- HRES . ENERF
start transaction; g)\gq?»f gggﬁi '}{__/commit
-- #E1 \ PR T OAIER—
insert into records(snum,bid,borrow_num,is_return,borrow_date) \\_ _/ = records
values('1007'4,2,0,sysdate());
-- BBEE: NRESHTIEPERSE
rollback;
-- g2
update books set book_stock=book_stock-2 where book_id=4; 4————rollback
- 1BRES
commit;

1 —- RS

2

3 - [FEEH] (KABMRR---FhiER)

4 start transaction;
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9
10
11
12
13
14
15
16
17
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-- #BfF1: EEBICRIRPIRINCE
insert into records(snum,bid,borrow num,is return,borrow date)
values('1007',4,2,0,sysdate());

—-— select aaa;
-- [E5EZR] (BREREFTPORE, BEESSSSLNITHIRE)
-- rollback;

-- #BfF2: EREBREE
update books set book stock=book stock-2 where book id=4;

-- [BXEF5H] (BEREFPIRES ARIEXH)

commit;

13.4 EZRELRH

BREEATZTESHIT, STESZEZREN. HEMIRY; WRFSZENEE
fRE A ERER—EUERN, RIS SEEWRR—EUEMABIR,

MySQLEEEE SSIRE R

13.4.1 iEk$23 (read uncommitted)

T2RIBUEERT 1 HATERIRRZAVENE; FIRES SENL AT IE
BBk, —1FES5EMET BT BSPARIERAVEE

[BEE &

T 2
Fass Pir ==

BRI BRHE //"\\ ! pre=en B TR
=i e . SEEA \\if// e 1 B 300 e =i

s | s

13.4.2 i£23#23% (read committed)

T2REEEEIT BARRHIORIE: BRTINE, EUELSBATEEE (i)
THEEE (8%  GR—E59, MASHEREZRERER—K

Blan: T2HITE—RBEWLZBREFE REWLZH], THERFARR TEHE, T2HTE IR
EHIEIEI VIR S —XE IR BEEAR—2L
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FaEE (BEH)

T T2

FEEs i L AEEs
v !
BRE SR m == | | /7 N\ @ BiE TIRRNE 3|0
- B2 -
=R B2 ... 250 = 1 e 250 =R
U Bien SHERNHE
erEs LEEEE

13.4.3 AIESiE (repeatable read)

T2HITE—RBBRZE, EESERZBIEMESTEEERIINAEIE, BT AEEIE
(RE1E), @TﬁE%—E&ﬂlﬁ&

£, T2XEIRRPRUEBUBHITENAGEN, EEWZATIDETRERPIIE T —5E
&, MSET2UAMERTAMBEIE, EAERE T SEBHMA—HRHE (T1HS5MEN
£R)

HaEE (BaEXH)

T T2

FEEE i ==
' l
B(E1 23R m == | | /T N\ T i;s 4'51 samanE 3o
ERE BiF2 . SRER 250 12 1 IR 3.00 < =R
\J - tRlEn TRRIEE 30
i | EzEs
BrEs e

13.4.4 171t (serializable)

ER R —TESHEIRERATRE, BR 7L, E1X. £iE6E)=

bRE A A2 A ESIE(EIE) At
read uncommitted J J J
read committed X J J
repeatable read X X J
serializable X X x

13.4.5 g BEHUREESREE R
BT BT IR B IR EIAN E S I E RAIFKITHIE S 2 BRIt

A ABEIEFPinS BIEEEZRRERZESSEANREN (ENAREFFIRE--
Spring) ;

MySQLEIE B AR B RIR A EEiE
o BEMYSQLEUREZNANIIEE LS
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-— fEMySQL8.0.3 ZHi

select @@tx_isolation;

-— 7fMySQL8.0.3 Zf&

select @@transaction isolation;

A U W N

IREMYSQLEVIAIR B 7l

1 set session transaction isolation level <read committed>;

s\jo \n Y
0. FIEEIRIT
MySQLEUREE N BUREMIN B AN B R GIREEUIBEFM#IORS, BIIWENZITHE
IBIOEIEE . BUERLAHEN A RANEIEFMEEKRIE?

o K SRNRGHMEMRN, EEDSEBEHNSEM, WRAKDEN, EFLRILENGE
MO SHEMZE, BN IEER TR S —— GRS e e 2 E
i, RS EE—HENEAN

o MIEEE, ERMTEHMEEN, BIEELHASBNMIEE ——iEBSMEIENTEE, B
B BE4% 75 (B AOIR BN FE 22 5 ER BRI

14.1 BUEEIRITRIE
MRS NP RARSH, BIEEFMET AR 2HMNBRSSATEN.

LA TR BRAT AN, BIEAERHBNERANINEER——RERANER
Xl

1. IRIEMFARAMINEE, DI, MEEEHNEIETS)
BERA: AR, AP, iT#...

WEESBAL: P4 BR. RA.

2. IREVSTIRRIEIETR (BRI, M2 TnEM)

BREDEHR. BRELE. SRR,
APME. 288, ZZ%8..)
3. RIESIEES T =B M EMENSUET 0T SRR S % R AIRE ST =ust

MRLFNEIREIAHE=C, ARESSHEUERNITIR, MMsIESIELFEME. BIASIE—E
F(a)

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



FEHE Java#ibfile XIFANXS [JavaZ@igik] THAFREALBRGER IR iIHRAREAARZEHIHLE!

4. ¥5HIE-RE] (SLIAXZRE, BEVMEREIAS SR ZENXER)
5. BIBEZRE

o =HEAITHIERIT
o PowerDesigner
o PDMan

6. BEER HESQUELLIEEEE. BIEXR
7. DGR ERE, SsQLAR

14.2 BRI R G
FREBPERFHEERS (FH)
14.2.1 BUBTIN

o S
o %3
o EH
o BHIER

o FHER
14.2.2 REVEIET
o FH (FS. ME. U5 FR. RAKES)
o R FRRES. RABIM. FRRILHA...)
o H3F| (3D, EBIEFR, EHER)
o B (ABID, BHRM, EHEE, EHNE, EHNE, BEBRESF.)
o [FHICE (ICRID, F5, BHRES, HE, 2F3IAE, EPHHH, THEEH)
o BN (BEWAID, BB, ERXEB, R1%KS)

o BT (RI%RS, ATWRA, FH, qq, HEFE)
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14.2.3 BUREIRIT=ER
gk - EXNBERPNFE (5I) FAoIdD
MTFRAHEFE—ERX (EFIEEFEIEZEARAEHEE —EXHNR)

BEAR

ITRS | ATHAE

A
it
A0
o
o
W
v
o
A
By
H
S0

Fl QQ BRFE

148 FIIE N BIRR 51

RATHH FN QQ BR A8

pali
H
3
o

B BXxH |BREWH

T
it
a0
o

E5ER ¢ AEFEIERBF R X BTERIVERD KH
MTFERANHESE B

25, RERS, BXKRNKATE BRNEFS. RERSHZHXEFR
BT XEFRMUIMIBEMFRIRZ AEXBFER

REFSHE, HItRRET, RAKEREKHFS

=5 | RS | e 3l BREH R

1001 1 k= B Java 61

1001 2 k= F C++ 59

1002 1 Z=[q ES Java 99
s[D0R2E: 47 11T S LU 852 (R A AR R G iR (R R G B 1 R AR

BETXREFERIIER\RBFRIOASHIILR, KXNESTIEXREFER

FEHE Java#ibfifle XIEANS [JavaZfidix] THAFRERBRGER IR IHRAREAARZEHLE!



FHEHE Java ikt XIFARS [JavaZZigik] TRHAFREARBIRGER IR iIHRARERARZEHIHLE!

T #E 13
1001 K= B FHEEFER
1002 B Z

DREss | BEEK
1 Java BEEER
2 C++

__ s | BE®S | R
1001 1 61
1001 2 59 BGIERR
1002 1 99
1002 2 77

=R | AFEIEREFE ZEE B

MU TFEIBRANHESRE =B

DEE #x | #n3 | &% |GEes | Baan| mred

-] 7

PRI T LA e N i R BT oA
()4 sk 44 o

BRBFERABEBEREFERDIEAER, MORNEMANIFREFERIKIHIXER

s

P57

FiR

1001

=

g2

20

JSJ101

1002

el

B2

18

J5J101

IERES rx sk

B % 15 BH

J5J101

BV F B

IS0R08

14.2.4 BUEFEER (E-RE])

E-R (Entity-Relationship) SEAX RE, ATEWAAIMSEAS LA ZBRREBEXR (—

HN— =95, ZH5—.

E-REIEZEf]

ZX%)
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®

X S EE Bt

E-REIR A

@ EHICE

EuEss, BFers
SHESHSNERE

r
| » L n—< &8 n— @ B —n—1— 5

=S =R EER —1— f&id 1— &KIEE

=% B fi—RIESLIRRIR G
B LAEIE— KRR
S ZKREK BEMEL—TEFEREIPXR, XAKRDACIEIINGES KK KEK
—Z. SN—KEK: ESH—ImANIMNES —N—InBYEREI FIMEAR
——KEK: AER—IRCIEIMNES Z—ImZEILEIMEXRER, FEIFIMEIRE unique

ZE4: students

TR =E KE AR 1588
stu_num char 4 Fig FEFE
stu_name varchar 20 NOT NULL FAUE

stu_gender....
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14.2.5 BEEEEER (PD)

E-REISLFR L7 2 MR R EER—EB

l:l

o E-RE HIEXRINIT BEER
e PowerDesigneriZi 2T H SHHIER
e PDManiZtETH

1. THHLZZEPowerDesignerZETE

2. PowerDesigner{#f

o BEEHIEEE (3E&#FEworkspace--HHnew--Conceptual Data Model) , HHZFE-R

B EX3 KR
EHES (pi> Verisble cheracters (10) < BB - %ﬂ <CDWharacterld) ap EF Eﬁi <pi> Characters (6) an
EEY Variable charactersj(50) =0 O Veriable charecters (20) Po— 1| = §ﬁ!§ Eiﬁ;"?ﬁiiﬁ?i"iﬁiiicgﬂ (400)
Identifier_1 <pi> Identifier_1 <pi>
‘St Identifier_1 <pi>
EHB5 E=zes LiL] RIES
ZES (pi> Intezer an W i - =
HRIES (pi> Integer QD ERZ Varisble characters (40) —C\LF §;§i K01 C‘4Llhalracters = a
<pi> Integer b - RI¥ES Varisble characters (20)
ESIERS Variable characters (30) ERTH Varisble characters (20) = &
— = Identifier_1 <pi>
Identifier_1 <pi> Identifier_1 <pi>

o EIFLHERE (FIARSEIERE

J--tools--Generate Logical Data Model) &I 7T
SCRRYE SR EX

ERERE
BHEET (pi.fi2> Varisble characters (10) <&
=2 i fil> Chers
HE Integer
REFE Integer

Identifier_1 <pi>

:

€.
el

25 =E
BEHHS <pi> Varisble characters (10) QD $pi> Charscters (4) a EF m& <pi> Cherascters (B)
HRJH/S <F> Integer an [EEE{ES <fi> Characters (6) P Eo0— Varisble characters (20)
HEEH Variable characters (50) BE Variable characters (20) [ﬁfﬂisﬁ Long varisble characters (400)
Identifier_1 <pi> Identifier 1 <pi> Identifier_1 <pi>
v
EER RIESR
R EE255 (o> Integer QD ZTH= <(pi> Characters (5) QD
EIET G Intemer @ AIAS <D Characters () WL OBE | EErEs b Inee
ESIES S Varisble characters (30) E25 el @i (0 ‘J RIESZ Varisble characters (20)
— . EREB Variable characters (20) e T
Identifier_1 <pi> Tdentifier 1 <pi> entifier | pi

o WHEELERAE (FIMEZEEIERE
EHEE PSRN
n A DA IR AR AR B AT

A DOBE IR AR B A B B EERAISQLIET (EVMIBIEERMNE O -
Database T B £:---Generate Database--4 R SQLX &)

B HIEENEETRRITSQLX MM A XS A IERRIEYE

U_-tools--Generate Physical Data Mode---1%£#£4X
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ERumx
&2 %ﬁi o]
7=
REEE
BE =5 FE
BT ETNE BT FEEES
RIES FzeEs bl 17322
FEYET HE FEHE
2%
GEET : L1
s Ziee L o FIRE
BREE |- FE2 BI&S
EERAES
ATz

o EHEAXZREE (ISR ZIEEERR/YIEEIERE---tools--Generate
Object-Orentited Model)

» AILAMRIEESIRE, £MEARE (Java)

» NRBEEBTPORET BEN)avaftls, RIZMSARENZER. BHER
HENFEG)avalz FHIa AT,

ETHERR

: int

+ HE
+ BREBRAE : im

B# |

+ BREES : jsvs lang String l
+ BERLR : java lang String

ZEET : jav
% : java. lang. String
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