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SLIG 2 SQL HiiEE X FnipfE

1.1 SEEEA
1. ERERX [P EE S SQL M .
2. TSNS, AR AR 2

1.2 XBAR
1. AR 75 (U0 Banking) A, #5750 4
2. BdfEsE X RIS, MIBR: RoI@. MR, AL, Bk,
3. BlRA. HREW. 2REW. RETERES.
4. ¥ ¥Es . H INSERT/DELETE/UPDATE & )4 N /MR /58 2 50k
5. AEERAE: eI AR AT B0 R A R

6. SERRIR IR o

2 SEROIER

L4 Tgpé’ﬁf/\éﬁ:
Windows 11 Pro 24H2 (64 fi#/E R4, T x64 A

« DBMS ffiA:
SQL Server Developer (64-bit) v16.0.1135.2
SQL Server Management Studio v20.2.30.0
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3.1

3 HIBENX
RV SRR

3.1.1 FRHIES
i Nk SQL A, 37 K% (University) BT K2R .

10

CERIIR

departments

CREATE TABLE departments (

department_id INT IDENTITY(1, 1) NOT NULL,
department_name NVARCHAR(50) NOT NULL,
PRIMARY KEY (department_id),

)

. AR ——students

CREATE TABLE students (

student_id INT IDENTITY(1, 1) NOT NULL,

student_name NVARCHAR(50) NOT NULL,

gender NVARCHAR(10) CHECK (gender IN ('Male', 'Female',6 'Other')
),

birth_date DATE,

phone_number NVARCHAR(15),

department_id INT,

PRIMARY KEY (student id),

FOREIGN KEY (department_id) REFERENCES departments(department_id
) ON DELETE SET NULL

)

. Uiz ——teachers

CREATE TABLE teachers (

teacher_id INT IDENTITY(1, 1) NOT NULL,

teacher_name NVARCHAR(50) NOT NULL,

gender NVARCHAR(10) CHECK (gender IN ('Male', 'Female', 'Other')
),

birth_date DATE,

phone_number NVARCHAR(15),

department_id INT,

PRIMARY KEY (teacher_id),
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10

10

FOREIGN KEY (department_id) REFERENCES departments(department_id
) ON DELETE SET NULL
)

IRSEISES

courses

CREATE TABLE courses (

course_id INT IDENTITY(1, 1),

course_name NVARCHAR(100) NOT NULL,

credits FLOAT (1) NOT NULL,

department_id INT,

teacher_id INT,

PRIMARY KEY (course_id),

FOREIGN KEY (department_id) REFERENCES departments (department_id
) ON DELETE SET NULL,

FOREIGN KEY (teacher_id) REFERENCES teachers(teacher_id) ON
DELETE SET NULL

)

F R IR T ——student _courses

CREATE TABLE student _courses (

student_id INT NOT NULL,

course_id INT NOT NULL,

FOREIGN KEY (student_id) REFERENCES students(student_id) ON
DELETE CASCADE,

FOREIGN KEY (course_id) REFERENCES courses(course_id) ON DELETE
CASCADE

)

. FERGUR

grades

CREATE TABLE grades (

grade_id INT IDENTITY(1, 1),

student_id INT NOT NULL,

course_id INT NOT NULL,

grade INT CHECK (grade BETWEEN O AND 100),

PRIMARY KEY (grade_id),

FOREIGN KEY (student_id) REFERENCES students(student_id) ON
DELETE CASCADE,

FOREIGN KEY (course_id) REFERENCES courses(course_id) ON DELETE
CASCADE
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9 ) ;

. SR R F——student  advisor

1| CREATE TABLE student_advisor (

2lrelationship_id INT IDENTITY (1, 1),

3l student_id INT NOT NULL,

4/advisor_id INT NOT NULL,

5/ PRIMARY KEY (relationship_id),

6/ FOREIGN KEY (student_id) REFERENCES students(student_id)
DELETE CASCADE,

7| FOREIGN KEY (advisor_id) REFERENCES teachers(teacher_id)
DELETE CASCADE

8/ );

S ST PR O 12 Ok AR R B s -

students
»  student id
student_name
gender arades
birth_date °  grade id
phone_number student id
department_id ourse_id
grade
departments
——%:  departmentid
- department_name
student advisor 5 student courses
© relationsh student id
ourse_id
teachers 5
+  teacher_id
courses
&5 ¢ course_id
se_name
credits
department_id

teacher id

1 Bl ek A K
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fE ERRIE LR AT, B 7R ReE, DO OR B A5 B e B S e A
L 80 BRER AU, O N T s E T Bt R B B A

1{${PRIMARY KEY NAME} INT IDENTITY(1, 1),

2. MM B SRR, SRVFERS X RAMERIS, B 3085 X R AT MER /&
AR TR HRAF -

1/ FOREIGN KEY (student_id) REFERENCES students(student_id) ON
DELETE CASCADE,

2| FOREIGN KEY (student_id) REFERENCES students(student_id) ON
DELETE NULL

3. MG A, PRI gender FBt. grade MIIEE N

1| gender NVARCHAR(10) CHECK (gender IN ('Male', 'Female', 'Other')
),
2| grade INT CHECK (grade BETWEEN O AND 100)

3.1.2 FREIMIFR
R R iR SQL 8, MIER student_advisor .

1|DROP TABLE student_advisor

3.2 ZEI|WEIML SR
3.2.1 ZEI|WEN

TR EE e, R BUM R k4 A TS 8 8 WA R 7B i T Loy,
CHEdREE BRG], P TR SQL A5, it AN BN f ik 4 5 Brg sr
eI

1| CREATE INDEX idx_students_name ON students (student_name) ;
2| CREATE INDEX idx_teachers_name ON teachers(teacher_name) ;

3.2.2 ZES|HIMIE

IR SQL AU, MERKINIE SRS SREFIHARKE, £ SQL Server
B, BHERZR 51N A0 E R 51 TR 4

1|DROP INDEX idx_students_name ON students;
2| DROP INDEX idx_teachers_name ON teachers;
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4 BIFEEN

4.1 BFREE

25 K teacher, £ f) gender=Male. birth date FF 1990-01-01 HI A ZME4 .

SQL fXh5:

w

SELECT teacher_name
FROM teachers
WHERE gender = 'Male' and birth_date < '1990-01-01"

HHER:

—-1SELECT m

FROM teachers

WHERE gender— Male’ and birth date < ’1990-01-01’
100% ~
HEE gina

_teacher name

EEA
2 Z=Z
3 PUE

4.2 %REIM

BWARIT RN E R, i TR IE R AL

SQL AXHS:

SELECT

courses.course_id,

courses.course_name,

COUNT (student_courses.student_id) AS student_count
FROM courses, student_courses
;| WHERE courses.course_id = student_courses.course_id

GROUP BY courses.course_id, courses.course_name;

Hil L




LI 2 SQL #E = X M

—|SELECT

courses. course id,

coUrses, GoUrse name,

COUNT (student_courses. student id) AS student count
FROM courses, student courses
WHERE courses. course_id — student courses. course id
GROUP BY courses.course 1d, courses. course name.

00% ~
EHR gl e
....FQErf.e:..iqm. course_name student_count

1 1 | B 3

2 2 ik (EEE 2

3 3 Ry (YT 1

4 4 LRMEACE () 2

5 5 THEHLAH A 2

6 6 RS 2

4.3 WMETEN

BWERITB AR, G TR AR IR A K.

SQL 14

SELECT

c.course_id,

c.course_name,

( SELECT COUNT (*)
FROM student_courses sc
WHERE sc.course_id = c.course_id) AS student_ count
FROM courses c¢
EENHERE S
-ISELECT

c.course name,
SELECT COUNT ()
FROM student courses sc

RARAAAAAAAANAARR

WHERE sc. course id = ¢, course id) AS student count|

RAANNANRNAAAAR

FROM courses c

100% ~
AR gl wme
course id course name student_count

10 e C 3

2 2 Wk (WZRFE) 2

3 3 s (Y 1T 1

4 4 EHEACHL () 2

5 5 THELALALRR 2

6 6 AR R4 2
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5 HIEEH

5.1 HARHIE—INSERT iE4]

Bl — oA AR

SQL fXh5:

=

INSERT INTO students(student_name,gender,department_id)
VALUES ('#l ¥ # ', 'Female',1)

N

BATHE R (students #£):

student_id kstudentfname gender birth date phone number department id

1 1 | Tl Male  2004-11-02 15703396384 1
2 2 JAT N Male  2005-09-09 NULL 1
3 3 HIiRE Female 2003-02-04 14853953856 2
4 4 e Male  2006-07-27 18348926655 1
N S N2
(I&47HD
student_id ‘studentfname gender birth date phone number department id
1 i Bty Male  2004-11-02 15703396384 1
2 2 ATA Male  2005-09-09 NULL 1
3 3 HikET Female 2003-02-04 14853953856 2
4 4 W Male  2006-07-27 18348926655 1
5 5 wTFH Female NULL NULL 1
N S
Gs17hE)

MRYE A A I AL ARRE R A4 FR (BCBEME—) B — 2R A e iR B .

SQL fXh5:

INSERT INTO student courses (student_id,
VALUES (

course_id)

(SELECT TOP 1 student_id FROM students WHERE student_name

(SELECT TOP 1 course_id FROM courses WHERE course_name
P )
);

AT A

Vi (AR

BITE5H (student courses % ):

10
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student_id course_id student_id course_id

. éimm“ =, . K h
, =1m“ B ) . )
3 1 4 3 1 4
4 2 1 4 2 1
5 P 3 5 2 3
6 9 6 6 2 6
- 7 3 1
! 3 ! 8 3 5
8 3 5 9 4 9
9 : 2 10 4 4
10 4 4 11 4 5
11 4 5 12 1 6
12 1 6 13 2 2
GZATHD BT

5.2 MFrFR#HE—DELETE &6

Mk A" 5N BI%ALE student_courses 3R H AT A 1L R 1C 3%

SQL A5

DELETE FROM student_courses
WHERE student_id = (SELECT student_id FROM students WHERE
student _name = 'J& T 4 ');

iBIT45 58 (student course #):

tudent_id u id : ;
stucent_i¢ |course_1 student_id course id

1 1 | Student_1d |
2 1 2 1 Ao
N . 2 1 2
4 2 1
5 9 3 3 1 4
6 2 6 4 3 1
T3 1 5 3 5
8 3 5
9 4 2 6 4 2
10 4 4 7 4 4
11 4 5 g 4 .
12 1 6
13 2 2 9 1 6

(IZ4THD G N=D)

11
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5.3 BEEFRHBIE—UPDATE &4

Rt “3” B ERRERHRSEREL 0.8,

SQL AUHY:

UPDATE grades

SET grade = grade * 0.8
WHERE student_id IN (
SELECT student_id FROM students WHERE student name LIKE ' &Y'

);

BATEE R (grade ):

‘grade_id student_id course id grade grade_id student_id course_id grade
11 1 1 89 11 1 1 89
2 2 1 2 99 2 2 1 2 99
3 3 1 4 92 3 3 1 4 92
4 4 2 1 7 4 4 2 1 77
5 5 2 3 88 5 5 2 3 88
6 6 2 6 91 6 6 2 6 91
7 7 3 1 96 7 7 3 1 76
8 8 3 5 89 8 8 3 5 71
9 9 4 2 59 9 9 4 2 59
10 10 4 4 68 10 10 4 4 68
11 11 4 5 100 11 11 4 5 100
12 12 1 6 91 12 12 1 6 91
GEATHD Gefr )

6 EHRIE
6.1 IREKIE SHR

6.1.1 #EME

AL A4 StudentPhoneView FIHLE], M TR —KRTEEFEZENZS.
AP T

SQL X5

CREATE VIEW StudentPhoneView AS

SELECT student_id, student_name, phone_number
FROM students;

12
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L —/~% A Student Avg  Grade Rank WL, FHT7EFR—iKE P =4
W4 FAEEERE TR AP RGT ZEA TR 2B N R HEA

SQL f%h5:

CREATE VIEW Student_Avg_Grade_Rank AS

WITH StudentAvg AS (

- THEEANFENTFHRE

SELECT

student_id,

AVG (grade) AS avg_grade

FROM grades

GROUP BY student_id

)

DepartmentAvg AS (

- WEEANAFENRAANTH R G4

SELECT

student_id,

(SELECT department_name FROM departments

WHERE department_id = (SELECT department_id FROM students WHERE
students.student_id = StudentAvg.student_id)

) AS department_name,

avg_grade,

(SELECT COUNT (%)

FROM StudentAvg sa_inner

WHERE sa_inner.student_id IN (

SELECT student_id FROM students

WHERE department_id = (SELECT department_id FROM students WHERE
students.student_id = StudentAvg.student_id)

)

AND sa_inner.avg_grade > StudentAvg.avg_grade) + 1 AS department_rank

FROM StudentAvg

)

SELECT

(SELECT student_name FROM students WHERE students.student_id =
DepartmentAvg.student_id) AS student_name,

department_name ,avg_grade ,department_rank

FROM DepartmentAvg;

13
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6.1.2 REIRIMER

i Tk SQL A, Bk StudentPhoneView % K.

DROP VIEW StudentPhoneView

6.2 BERERITRIEER

3 Student  Avg Grade Rank #LE|, #[F—skF bl w4 . FAEE S
BEa Bk AP35 RS RN 22 A AR 2 e N S I HE 4

SQL fh5:

SELECT * FROM Student_Avg_Grade_Rank

1B1745
student name department_name avg_grade department_rank
1 ES): ITHALREE SRR 92 1
2 FE+4 RN B ESHA AR 85 2
3 BT Hegpls 2 73 1
4 EHT RS SHEARER 75 3

6.3 BIFIEHFITHIEEH

81T StudentPhoneView 1K, B HrfAE R HIE S,

SQL fXh5:

UPDATE StudentPhoneView

SET phone_number = '13812345678"'
WHERE student_name = ' T /& 7F "

BT H (students 38):

student_id student_name gender birth date phone number department_id

1 L sty Male  2004-11-02 15703396384 1
2 2 BTN Male  2005-09-09 NULL 1
3 3 H iR Female 2003-02-04 14853953856 2
4 4 FiENE] Male  2006-07-27 18348926655 1
5 5 wnrhH Female NULL NULL 1

— 2

(1247

14
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student_id student_name gender birth date phone number department_ id

1 1 | Eisit Male  2004-11-02 13812345678 1

2 2 BTN Male  2005-09-09 NULL 1

3 3 EORFF Female 2003-02-04 14853953856 2

4 4 WHH Male  2006-07-27 18348926655 1

5 5 BTN Female NULL NULL 1
GE17)E)

7 KEBESRAE

N TN

FEARR ST, FAE 2l SQL VBT ¥l 195 SCEHRAF. 85 SEEaRAE,
it —DimE R SQL BRGNS KIhRE. RN, stk fed, Rl 7
—LRE ERCAIREIN SQL Rk, JREE RSB SQL A FRAT AL RIAFAE R X o

15
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