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[bookmark: _Toc214024205]一、实验名称
数据定义语言 DDL

二、实验目的
熟悉数据定义语言 DDL

三、实验内容
1、创建、删除数据库
2、创建、修改、删除数据库表
3、创建、删除视图
4、创建、修改、删除索引

四、实验仪器
Ubuntu 22.04
MySQL 8.0.32
Navicat 17

五、实验原理
DDL是数据库语言的一种，主要用于定义和描述数据库的结构。DDL的主要作用是创建、修改和删除数据库中的对象，如数据库、表、索引等，从而实现数据存储的结构化管理。通过DDL，可以定义数据库的结构，包括表的设计、字段定义、约束等，从而确保数据库的一致性和完整性‌

六、实验过程及实验结果
1. 创建数据库
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2. 创建数据库表
[image: ] [image: ][image: ][image: ]

3. 修改表结构
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4. 删除数据库表
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5. 创建、修改、删除索引
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6. 创建视图
[image: ] 
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7. 删除视图
[image: ]
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8. 删除数据库
[image: ]

七、讨论与结论
通过本次DDL实验让我深入理解了数据库结构的定义与操作。
通过创建表、修改字段、设置约束等实践，我掌握了如何高效设计数据模型，并体会到严谨的数据类型选择和约束条件对数据完整性的重要性。实验也暴露出我对索引优化等细节的不足，后续需加强学习。
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一、实验名称
数据操作语言 DML

二、实验目的
熟悉数据操作语言 DML

三、实验内容
1、自定义数据库表，并对表中数据进行增删查改
2、练习聚合函数
3、对视图进行增删查改
4、完成书上SPJ表作业

四、实验仪器
Ubuntu 22.04
MySQL 8.0.32
Navicat 17

五、实验原理
‌数据操作语言（DML，Data Manipulation Language）是用于管理数据库中数据的专用编程语句，核心功能包括数据的插入（INSERT）、查询（SELECT）、更新（UPDATE）和删除（DELETE）‌

六、实验过程及实验结果
1. 搭建实验环境
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2. insert 插入数据
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3. select 查询数据
[image: ] [image: ] [image: ] [image: ] [image: ] 
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5. update 更新数据
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6. delete 删除数据
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7. 聚合函数的使用
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8. 对视图进行增删查改
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9. 搭建作业环境并完成作业
[image: ] [image: ]     [image: ]
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七、讨论与结论
完成这些实验后，我深刻感受到理论与实践结合的重要性。通过实际操作，我不仅巩固了SQL语法，更理解了数据库设计的精妙之处——外键约束保障了数据完整性，视图简化了复杂查询，多表关联展现了数据的立体关系。遇到错误时的调试过程培养了我的问题解决能力，而完成SPJ案例后，我终于体会到如何用数据库真实模拟业务场景。这些训练让我对数据库系统有了更立体的认知，也为后续学习打下了坚实基础。
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一、实验名称
数据控制语言 DCL

二、实验目的
熟悉数据控制语言 DCL

三、实验内容
	完成 DCL 相关练习

四、实验仪器
Ubuntu 22.04
MySQL 8.0.32
Navicat 17

五、实验原理
数据控制语言（DCL）是SQL中用于管理数据库访问权限和安全控制的指令集，核心语句包括GRANT（授权）和REVOKE（撤销权限）等。数据控制语言（Data Control Language, DCL）是SQL语言的四大核心组成部分之一，主要用于‌控制数据库的访问权限和安全性‌。

六、实验过程及实验结果
1. 实验环境搭建
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2. 创建用户
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3. 给用户授权
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4. 回收用户权限
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5. 创建角色
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6.给角色授权
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7. 将角色分配给用户
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8. 创建受限管理员账号
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9. 创建视图并给与用户相关权限
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七、讨论与结论
	通过这次实验，我深刻体会到数据库权限管理的重要性。从简单的用户授权到精细的字段级控制，DCL让我意识到数据安全需要层层防护。当用不同账号登录验证权限时，就像在扮演数据库中的不同角色，这种实践比单纯看书直观多了！以后设计系统时一定会重视最小权限原则。
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ALTER TABLE course ADD UNIQUE(c_name);
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CREATE UNIQUE INDEX idx_stu_s_name ON student(s_name);
CREATE UNIQUE INDEX idx_cou_c_name ON course(c_name);
CREATE UNIQUE INDEX idx_sc_c_co ON sc(s_no ASC, c_no DESC);
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1 - SIEHGEANEE

2 CREATE DATABASE IF NOT EXISTS 1ab02 DEFAULT CHARACTER SET utf8mb4 COLLATE utf8mb4_unicode_ci;
3 USE 1lab02;

4

S HHHHHEH R R
6 -- BIBREER

7 CREATE TABLE students (

8 student_id INT PRIMARY KEY AUTO_INCREMENT, -- #4%1ID, ¥, BiE

9 name VARCHAR(50) NOT NULL, - REHZ, FERT

10 gender CHAR(1) CHECK (gender IN ('M', 'F')), -- #3, REEEMEKF

11 birth_date DATE, -- HEAS

12 enrollment_date DATE DEFAULT (CURRENT_DATE), -- AN¥BH, HKiArnLUaBH
13 email VARCHAR(160) UNIQUE, -- BBFE, ME—

14 major VARCHAR(50) -- Bk

15 );

16

17 -- BIBRRER

18 CREATE TABLE courses (

19 course_id INT PRIMARY KEY AUTO_INCREMENT, -- iR#2ID, 8, B8

20 course_name VARCHAR(100) NOT NULL, -- RIEEW

21 credit DECIMAL(3,1) CHECK (credit > 0), - B4, ¥AMKTFO

22 department VARCHAR(50) -- FiglR &

23 );

24

25 -- BIBRGR

26 CREATE TABLE grades (

27 grade_id INT PRIMARY KEY AUTO_INCREMENT, -- BR4RID, T ®, B

28 student_id INT, -- BEID, 4R

29 course_id INT, -- R12ID, 4

30 grade DECIMAL(5,2) CHECK (grade BETWEEN © AND 100), -- Fi%:, 0-1002Zja
31 semester VARCHAR(20), -- #H

32 FOREIGN KEY (student_id) REFERENCES students(student_id),

33 FOREIGN KEY (course_id) REFERENCES courses(course_id),

34 UNIQUE (student_id, course_id, semester) - A—Z24EE—RER—FHIAEEFE—FIER

o
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1 - AFERBASZHE

2 INSERT INTO students (name, gender, birth_date, email, major)

3 VALUES ('3 ="', 'M', '2000-05-15', 'zhangsan@example.com', 'it&HEZ 5K RK");
4

5 -- AFRERBASZFHE

6 INSERT INTO students (name, gender, birth_date, email, major) VALUES
7 ("ZFEM@', 'F', '2001-03-22', 'lisi@example.com', 'HFITIE'),

8 ("EH', 'M', '1999-11-08', 'wangwu@example.com', 'ATLZ&E'),

9 ('#&sX', 'F', '2000-07-30', 'zhaoliu@example.com', '¥IBRIZF');
10

11 -- MIRERBEANRE

12 INSERT INTO courses (course_name, credit, department) VALUES

13 ("HIBER%Z', 3.5, 'HEHNER'),

14 ("HIBLHM', 4.0, "THENFER'),

15 ("BEHHFE', 3.0, 'HEZFRY,

16 ("#B1ER%', 3.5, "HENER');

17

18 -- MESRENEE

19 INSERT INTO grades (student_id, course_id, grade, semester) VALUES
20 (1, 1, 85.5, '2022-2023-1'), -- K=EMIBIEEZRSERS

21 (1, 2, 78.0, '2022-2023-1'), -- WK=MIEIBLEHMRS

22 (2, 1, 92.0, '2022-2023-1'), -- FEMMBIEEZRSERS

23 (3, 3, 88.5, '2022-2023-1'), -- EREMEBEHHUERS

24 (4, 4, 95.0, '2022-2023-2'); -- RANBRERERS
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-- BEXEiN: SHAMAEREES
SELECT * FROM students;

-- ZHEH: EEHHENREZESEATINESE
SELECT * FROM students WHERE major = '#HBHEZS5HEAK";

-- 2RM4EN: TH000FUEHEENLZE
SELECT * FROM students
WHERE gender = 'F' AND birth_date > '2000-01-01';

-- HE: RUEBHEFHNEE
SELECT name, birth_date FROM students
ORDER BY birth_date DESC;

-- REZERHE: THERRAN2MNEE
SELECT name, birth_date FROM students
ORDER BY birth_date ASC

LIMIT 2;

- BERE: KIS ETULFEAH

SELECT major, COUNT(x) AS student_count
FROM students

GROUP BY major;

-- EETH: TSHFRERERS

SELECT s.name, c.course_name, g.grade

FROM students s

JOIN grades g ON s.student_id = g.student_id
JOIN courses c ON g.course_id = c.course_id;

-- FEH: TURSEETFEHNINEE

SELECT s.name, c.course_name, g.grade

FROM students s

JOIN grades g ON s.student_id = g.student_id
JOIN courses c ON g.course_id = c.course_id
WHERE g.grade > (SELECT AVG(grade) FROM grades);
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UPDATE students

SET email = 'new_zhangsan@example.com', enrollment_date = '2022-09-01'
WHERE student_id = 1;

O 0 N0 U NN P

=
= ©

-- FRAFEHEN: BREBEERAARERSGRTEYSNRESS
UPDATE grades g
JOIN (
SELECT course_id, AVG(grade) as avg_grade
FROM grades
WHERE course_id = (SELECT course_id FROM courses WHERE course_name = '#IEER4"')
GROUP BY course_id
) AS temp ON g.course_id = temp.course_id
SET g.grade = g.grade + 5
WHERE g.course_id = (SELECT course_id FROM courses WHERE course_name = '¥#iEEZS')
AND g.grade < temp.avg_grade;
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1 -- MREERGHNEE
2 DELETE FROM students

3 WHERE student_id NOT IN (SELECT DISTINCT student_id FROM grades);




image44.png
student_id name gender
# int B¢ varchar g8 char(1)
- v

2 =m F

3 XA M

4 BX F

birth_date
(© date

2000-05-15
2001-03-22
1999-11-08
2000-07-30

enrollment_date
(© date
2022-09-01
2025-06-06
2025-06-06
2025-06-06

email major

¢ varchar(100) ¢ varchar(50)
new_zhangsan@exampl AT#58¢
lisi@example.com BHTRE

wangwu@example.com AT%5&E
Zzhaoliu@example.com  UERIZ




image45.png
1 -- THSNRENESS. RESMTEES
2 SELECT

5| c.course_name,

4 MAX(g.grade) AS max_grade,

5 MIN(g.grade) AS min_grade,

[ AVG(g.grade) AS avg_grade,

7 COUNT(*) AS student_count

8 FROM courses c

9 LEFT JOIN grades g ON c.course_id = g.course_id
10 GROUP BY c.course_id, c.course_name;

11

12 -- ERSINFENTEIRGHREFHTI
13  SELECT

14 S.name,

15 s.major,

16 AVG(g.grade) AS avg_grade,

17 COUNT(g.grade_id) AS course_count
18 FROM students s

19 LEFT JOIN grades g ON s.student_id = g.student_id
20 GROUP BY s.student_id, s.name, s.major
21 ORDER BY avg_grade DESC;
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- BIBRERFEID. #B. REIBMMREHNE
CREATE VIEW student_grade_overview AS
SELECT

s.student_id,

s.name AS student_name,

c.course_name,

g.grade,

g.semester
FROM students s
JOIN grades g ON s.student_id = g.student_id
JOIN courses c ON g.course_id = c.course_id;

-- BEK=MNFRARS
SELECT * FROM student_grade_overview
WHERE student_name = '#=";

- PIBRREHNEEELEFESNA

CREATE VIEW updatable_student_view AS

SELECT student_id, name, gender, email, major
FROM students

WHERE major = 'ItEHBZS5HE K"

WITH CHECK OPTION;

- BIMEBEHFEZW (B EHKEEWITH CHECK OPTIONS )
UPDATE updatable_student_view

SET email = 'old_zhangsan@example.com'

WHERE student_id = 1;

- BIMBEBEAFZFEWABREZLATENRESER)
INSERT INTO updatable_student_view (name, gender, email, major)
VALUES ('AJ\', 'M', 'zhouba@example.com', 'itEHMHES5HER");

-- BEBIREMEREE
DELETE FROM updatable_student_view
WHERE student_id = 5;

- ARENEFRMESMESFRES
ALTER VIEW student_grade_overview AS
SELECT
s.student_id,
s.name AS student_name,
c.course_name,
c.credit,
g.grade,
CASE
WHEN g.grade >= 90 THEN 'A%’
WHEN g.grade >= 80 THEN 'R %'
WHEN g.grade >= 70 THEN 'HhZ'
WHEN g.grade >= 60 THEN 'K&i&'
ELSE ' A R1g"
END AS grade_level,
g.semester
FROM students s
JOIN grades g ON s.student_id = g.student_id
JOIN courses c ON g.course_id = c.course_id;

-- ERFEENNEZTORY U LEHNMRS

SELECT student_name, course_name, grade_level
FROM student_grade_overview

WHERE grade_level IN ('f&5%', 'R ');

-- HERRE
DROP VIEW IF EXISTS student_grade_overview;
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2 CREATE DATABASE IF NOT EXISTS 1ab@3;

3 USE 1abg3;
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5 - 2ER (BHBFR)

6 CREATE TABLE students (

7 student_id INT AUTO_INCREMENT PRIMARY KEY,

8 name VARCHAR(56) NOT NULL,

9 major VARCHAR(50),

10 id_card CHAR(18) UNIQUE COMMENT 'B3iES (StRFE) ',
11 enrollment_date DATE

12 ) COMMENT 'Z#24£{EEF";

13

14 -- REXR

15 CREATE TABLE courses (

16 course_id INT AUTO_INCREMENT PRIMARY KEY,

17 course_name VARCHAR(100) NOT NULL,
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55 (3, 3, 95.0, '2024-01-17');
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1 - BFARAENR (SNREEREF)
2 GRANT SELECT, INSERT, UPDATE ON lab@3.courses TO 'teacher_role';
3 GRANT SELECT, UPDATE(scores) ON lab®3.grades T0 'teacher_role';
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2 CREATE USER 'prof_1i'@'%' IDENTIFIED BY '123456';
3 GRANT 'teacher_role' TO 'prof_1i'@'%"';
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CREATE VIEW 1ab03.student_safe_view AS
SELECT student_id, name, major FROM lab@3.students;

- RFEEAFPAENRMERER

GRANT SELECT ON lab03.student_safe_view TO 'dev_user'@'localhost';
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