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3 EXI

it SQL Y, #3K% (University) #4EZEpT k 12 MR, P
primary key, foreign key Fl check 12K,

1. #I1F%R

departments

1| CREATE TABLE departments (

2| department_id INT NOT NULL,

3l department_name NVARCHAR(50) NOT NULL,
4| PRIMARY KEY (department_id),

51)

2. FHF——students

1| CREATE TABLE students (

2| student_id INT NOT NULL,

3| student_name NVARCHAR (50) NOT NULL,

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

s|birth_date DATE,

6| phone_number NVARCHAR(15),

7| department_id INT,

s/ PRIMARY KEY (student_id),

o/ FOREIGN KEY (department_id) REFERENCES departments(department_id
) ON DELETE SET NULL ON UPDATE CASCADE

10|);

3. #iz"——teachers

1| CREATE TABLE teachers (

2| teacher_id INT NOT NULL,

3| teacher_name NVARCHAR (50) NOT NULL,

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

5\ birth_date DATE,

6| phone_number NVARCHAR(15),

7| department_id INT,

| PRIMARY KEY (teacher_id),

9| FOREIGN KEY (department_id) REFERENCES departments(department_id
) ON DELETE SET NULL ON UPDATE CASCADE

10|);
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. JFRE B #F——courses

CREATE TABLE courses (

course_id INT NOT NULL,

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

)

AR E ——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

)

grades

CREATE TABLE grades (

grade_id INT NOT NULL,

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

)

S22k KK ——student_ advisor
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1| CREATE TABLE student_advisor (

2irelationship_id INT NOT NULL,

s| 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) ON
DELETE CASCADE,

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

8| ) ;

S ST PR O 12 R AR R B s -

students
¢+ student_id

student_id course_id

student_name
gender qrades

birth_date *  grade id
student_id

ourse_id
grade

phone_number
department id

departments
s department id

department_name

student advisor student courses
®  relationship_id student id

advisor_id

teachers

s teacher_id
student_name courses
s courseid leop—
birth_date course_name
phone_number credits
department id = department_id
teacher id

gender

K1 B R R

£ EIRRFENIR A H, BAH 7 ReE, DO OR B e 1045 B e B S Y A -

L NS B IR BRI AT, SCVFAER S| R S BRI E B 51 R Gt AT I
B/ BRI B AE o

FOREIGN KEY (student_id) REFERENCES students(student_id) ON

o

DELETE CASCADE, /] KM %
2| FOREIGN KEY (student_id) REFERENCES students(student_id) ON
DELETE NULL /! REBET

2. NAME R E PO TR, S VPRSI IR RN, B3 g X REEAT AR
JE R ST AR Bicdia P A 7R A Ao P K BB (R SE B oK, A P B BE B2t T
XHZIIRERI 2T HFD



S 3 SQL #iE w ¥

o

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

3. fiH] CHECK THRIWE MG E, R gender 7B\ grade FIIHS N 2.

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

),
grade INT CHECK (grade BETWEEN O AND 100)

N

4 HAERIE

4.1 FHENEIE

W B B A ME— PR RS 25, RIE SR AN R a8 20— HLARSS
PATRIE SQL #AF, WA — K BBV EE

1| INSERT INTO departments(department_id,department_name)
VALUES (null,' it HE N A F H5H A FKE");

N

= s S
BATEE R .
satquery2.sql -..-xwanchx 57+ = x [ NN

= INSERT INTO departments (department id department name)
VALUES (null, "HHEMAIZEEHREE")

100% ~

2 Ha
HA 515, ®E 16, K& 2, B 1 1T
TEeEE nuLn AT "department id', % 'University.dbo.departments'; FURFAIFE Null {B, INSERT 20,
BABALE,

SERRATIE): 2025-03-12T721:27:57.1225003+08:00

PATNIE SQL #AE, AR A P2 T3 R A -

1| INSERT INTO departments (department_id,department_name)
o/ VALUES (1,' i HE M % 58 K F ')

3l INSERT INTO departments(department_id,department_name)
VALUES (1,'##l & ¥ 5 T B ¥ ");

'

IBATH R
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saLauenzsal-ixwancrx 57y + < R
I INSERT INTO departments (department id, department name)
VALUES (1,” WHENBIESHAZER )
</ INSERT INTO departments (department id, department name)
VALUES (1, [&lft# 5 TE¥R ) ;
100% ~
EL RIS

(1 1T32520)

HE 2627, KA 14, K& 1, B 31T

HERT PRIMARY KEY #JBR“PK_ departme  C223242284400910”, ABEERIER “dbo.departnents”FIENESH, BEREN (1),
o= 1

SSRATE): 2025-03-12T21:32:25.5601517+08:00

4.2 THFREIE
AT Fid SQL 1E5), MIER departments RHHI—2KidFK. % ON DELETE SET
NULL #], Z#E students ¥ LEIRH] department  id FBOE#% & N NULL.

DELETE FROM departments
2| WHERE department_id=1;

=

BT H (students 3£):

student_id student_name gender bhirth_date phone_number department id

1 1 | T male  2004-11-02 15703396384 1

2 2 5K/~ e female 2005-08-20 18299651234 1

3 3 YN male  2004-08-11 19513489474 2
(IZ1THD

student_id student name gender birth date phone_number department id

1 | R male  2004-11-02 15703396384 NULL

2 it~ El female 2005-08-20 18299651234 NULL

3 3 A=/t male  2004-08-11 19513489474 2
Gz1ThE)

AT IR SQL &R, MIBR courses R —2F1EFK . %I ON DELETE CASCADE
KA, SR student courses W B BB I B REAT M .

1| DELETE FROM courses

2| WHERE course_id=1;

BAT4E R (student  courses 3 ):
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N

=

N
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student_id course id student_id course_id
2 2 2 2 3
3 1 3 3 3
4 3
5 3
GEATH) GEFT)

4.3 EXBIE

AT TR SQL 1EH], B departments FH —2K 1L FK 1 department_id. %/ ON
UPDATE CASCADE #ll, 282 students *ith B AHEH department id 7 Boif i E
NHTE

UPDATE departments

SET department_id=5
WHERE department_id=1;

BT (students #):

student_id student_name gender bhirth_date phone_number department id

1oL T male  2004-11-02 15703396384 1

2 2 N female 2005-08-20 18299651234 1

3 3 eI male  2004-08-11 19513489474 2
GZATHD

student name gender birth date phone number department id

1 | EiGE male  2004-11-02 15703396384 5

2 2 3k /NER female 2005-08-20 18299651234 5

3 3 Atk male  2004-08-11 19513489474 2
GziThE)

4.4 CHECK TFAKIETE 4
AT TR SQL 1A, BIL grades K —K LK1 grade. %M CHECK (grade
BETWEEN 0 AND 100) 0|, iR B2 S0k s 3% .

UPDATE grades
SET grade=105

WHERE student_id=1 AND course_id=2;

IBATH R
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SQLQuery8.sql -...HX\WANGHX (57))* + X elRel1a7Xe| Mz VAN \\els Vet

=IUPDATE grades,
SET grade-105
WHERE student_id=1 AND course id’2‘|

100% |~

B A
A 547, B 16, KT 0, B 1 17
UPDATE iBfJ5 CHECK AJH"CK grades_ grade 41EDCACS"H3S, S AETHIERE "University”, & "dbo.grades", column 'grade',
BRIEALL.

SERRATIE): 2025-03-12T22:40:56.6666713+08:00

5.1 TEXALLE
iR SQL A8, A students i .—/>H E R student_audit_log; FE X —
Mk #%, FTAE students AR AEAREH . MIBR. AR, BEMHNIT AILRAERE

.
1. EXHER
1| CREATE TABLE student_audit_log (
2|log_id INT IDENTITY(1, 1) PRIMARY KEY,
s|operation_type NVARCHAR(10) NOT NULL, -- # {F & A . INSERT /
UPDATE / DELETE
4| student_id INT NOT NULL, -- WEHIMEWFLE ID
5| student _name NVARCHAR (50), -—- ¥ AW AL
s/ operation_time DATETIME DEFAULT GETDATE() -- % {F if |7
70 )

2. & RN ARl 4

1| CREATE TRIGGER trg_students_insert

2| ON students

3| AFTER INSERT

4| AS

5| BEGIN

6 INSERT INTO student_audit_log (operation_type,
student_id, student_name)

7 SELECT 'INSERT', inserted.student_id, inserted.
student_name

8 FROM inserted;

9| END;

3. & SCHB AR R Al 2
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1| CREATE TRIGGER trg_students_update

2| ON students

3| AFTER UPDATE

4| AS

5| BEGIN

6 INSERT INTO student_audit_log (operation_type,
student _id, student name)

7 SELECT 'UPDATE', inserted.student_id, inserted.
student_name

8 FROM inserted;

9| END;

4. € SCIBRERAT I fd 5 %

1| CREATE TRIGGER trg_students_delete

2| ON students

3| AFTER DELETE

4| AS

5| BEGIN

6 INSERT INTO student_audit_log (operation_type,
student_id, student_name)

7 SELECT 'DELETE', deleted.student_id, deleted.
student_name

8 FROM deleted;

9| END;

5.2 ik 2SH91ER
AT Nk SQL #:1E, FEEMWEHER student  audit log FIIC R A .

INSERT INTO students (student_id, student_name, gender, birth_date,
phone_number)

VALUES (4, 'Z A ="', 'Male', '2000-01-01', '14522367542');

UPDATE students
o AN
4;

5| SET student_name

WHERE student_id

DELETE FROM students
WHERE student_id = 4;

10
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IBATEIRITY, R EAMRA A I ik A A0 AT

log_ld operation_type student_id student_name operation_ time

1 il | INSERT 4 ER= 2025-03-12 23:00:59. 977
2 2 UPDATE 4 A= 2025-03-12 23:00:59. 987
3 3 DELETE 4 RN = 2025-03-12 23:00:59. 993

11
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