IR AR SR
SRS G S W ol o R R 8
(&2 )

=\ SEE AR
SEG . BRI DML Rt 2 i) Se

N SR HB R R

2.1 SRR B
L SREEI . KA. HEE. AR SQL BRI, AEASRS
KRR MBI TR 547
2 ERE RS T, RAGH SRAMRERERRAIT . M5
AL SQL R SEREE R
3. SRR MR R TR B BT A U B A i
SR DML $ffe 5 8RR FF BT 45 3 77 3
22 FFH
1B TREAGE B R 26 R AR 4L i . AR
45 AT SQL B AIGTACRIER 5117
2. HFATARMIE S LA T 2R . 4544 Docker, MySQL. Data-
Grip J 1A =HA 2L S UBCARFE Vi 4 R A A
3. R T AR TR TR SR . B HCHR AT T A
B IO R B — b PRSI 45920052

=, FLRIpBE
1. Docker 28.5.2, build ecc6942
2. MySQL 8.0
3. DataGrip 2026.1.1

m. ek
41 FRAAEBIR

4.1.1 StudentCourse faj BLET 1

HE: %42 StudentCourse K PR A& SRR HEFPADI. FRIZR
HEUK SN FEAEWIT .

BARWE )G, MRRPAT PL R &I 428
(1) &K&EH



USE StudentCourse;
SELECT =*

FROM student
ORDER BY s_no;

B3 Output [ &if student RFMZEPICR. @ #¢4EH: FEESEESERRAATWNEE, D S&MHZM: JHiE 2005-01-01 ZEHENKE,

B <0, + L} QRE& S

es_no VYV & ¢ [Ms_sex V ¢+ [Ds_birthdate ¥V ¢ [MDs_major Y ¢ [Ms_email Y
20240001 <R 2005-03-15 zhangchen@sc. edu
20240002 E: 2005-05-21 S liging@sc.edu
20240003 i 2004-11- ITENBESHER wangyue@sc.edu
20240004 2005-01- RETE zhouning@sc. edu
20240005 E 2005-04- BFES wumin@sc.edu

(2) AW

SELECT s_no, s_name, s_major
FROM student
WHERE s_major = '{ZESHE5(EZERS"

B3 Output [ & student RHHZICH. D £HEH: HEEREESERRATWHNRAE.

B~ < 0 oL R Q [ 8B &
Tes_no V ¢ [MDs_major YV :
20240001 EREESERAR
20240002 =5 EREESERRAA

(3) Z&MNHEM

SELECT s_no, s_name, s_birthdate
FROM student
WHERE s_sex = '#' AND s_birthdate > '2005-01-01";

G Output | [0 ZHRMAENW: FiE 2005-01-01 ZEHAENRE, i HFE:

B~ <> 0 oL ¥ Q[ 8 £
Tes_no ¥V [O s_birthdate ¥ :
20240002 2005-05-21
20240004 2005-01-18

20240005 2005-04-10

(4) HErE&#

SELECT s_name, s_birthdate
FROM student
ORDER BY s_birthdate DESC;



G Output [0 HEFZEA: ‘R4 BHERFEER.

@B o o

| Switch to Chart [D s_birthdate YV

2005-05-21
2005-04-10
2005-03-15
2005-01-18
2004-11-06

(5) BRI E& B g%

SELECT s_name, s_birthdate
FROM student

ORDER BY s_birthdate

LIMIT 2;

CJ Output 00 FRHESRHE: MELEABREN2 A,

@~ o 06
[J s_name Y ¢+ [@ s_birthdate V
Fik 2004-11-06
BT 2005-01-18

(6) sregiit

SELECT s_major, COUNT(x) AS student_count
FROM student
GROUP BY s_major;

6 Output | @ HALIT: AIHTETWREAR,
B~ < 0, X Q&8 S

[ s_major Y : @ student ecount Y

CEEESEE R student_count: bigint

HEHMZESRA
TRz
BFES

4.1.2 StudentCourse X R 5%
HI: ERLRER. TEIE. BAGIHA CASE GRS RAER L,
AR R REAERE H 5t
StudentCourse H'[#)5¢ RELERIT .
(1) =FREwEN



AR S S AR

SELECT s.s_name, c.c_name, sc.grade
FROM student AS s

JOIN sc ON s.s_no = sc.Ss_no

JOIN course AS ¢ ON sc.c_ho = C.C_ho;

) Output | [0 =FER: BEFLE. REVNMFEXER. @ F&i:

B < 6 oL R Q [ 8
Js_name YV $+ Mc_name Y + [MbDgrade VYV 2
K= HRERE 86
KR B8R e v FE SERS 90
=15 iR RE 93
T& R igit Bt 88

RS 84
BRIt &k 91

(2) BT P HES

SELECT s.s_name, c.c_name, sc.grade
FROM student AS s
JOIN sc ON s.s_no = sc.S_ho
JOIN course AS ¢ ON sc.c_no = c.c_no
WHERE sc.grade > (

SELECT AVG(grade)

FROM sc

WHERE grade IS NOT NULL

Output = [ FEiE: EESTFISHMLE.

[ c_name Y’ ¢ [ arade Y

¥iEE Ay C-hame: varchar(40)
IR EREE
RSt

(3) HIRRGE S I

SELECT c.c_name,
MAX(sc.grade) AS max_grade,
MIN(sc.grade) AS min_grade,
AVG(sc.grade) AS avg_grade,
COUNT(sc.s_no) AS student_count

FROM course AS ¢

LEFT JOIN sc ON c.c_no = sc.c_ho

GROUP BY c.c_no, c.c_name;



6 Output | @ HIRELITRBS . KIEH. FHIHME o D RPELTH T RATIEIR 1. @D £/ CASE B MERSAFIRMER.

B o0 2 ), csv v

O c_name Y ¢+ [@Dmax_grade Y ¢+ [Dmin_grade Y ¢+ ([@Davg_grade Y ¢+ ([ student_count Y
R RIE 89.5000
BRI SR8 90.06000
BiREH 84.0000
FEFIRIT R 89.5000

(4) RGPS EEIRTTH

SELECT s.s_no, s.s_name, s.s_major,
AVG(sc.grade) AS avg_grade,
COUNT(sc.c_no) AS course_count

FROM student AS s

LEFT JOIN sc ON s.s_no = sc.S_no

GROUP BY s.s_no, s.s_name, s.s_major

ORDER BY avg_grade DESC;

6 Output D RPAESRITTFHIMEAERITH. @D M CASE B BREMSAEIRAER.

B <0 QB
D s_no ¥V ¢ [Ds_name VY ¢ [Ds_major Y ¢+ [Davg_grade Y ¢+ [Dcourse_count Y
20240002 > ERERSERALR 93.0000
20240004 AT BT 91.0000
20240001 KR ERERSERASR 88.0000
20240003 4 TENBZES A 86.0000
20240005 28 BFES

(5) % CASE #EA R B4 %

SELECT s.s_name, c.c_name, sc.grade,
CASE
WHEN sc.grade >= 90 THEN 'A'
WHEN sc.grade >= 80 THEN 'B'
WHEN sc.grade >= 70 THEN 'C'
WHEN sc.grade >= 60 THEN 'D'
ELSE 'F'
END AS grade_level
FROM student AS s
JOIN sc ON s.s_no = sc.S_ho
JOIN course AS ¢ ON sc.c_ho = C.C_ho;

63 Output @ fEF CASE iBEIISEERMSELIRMER.

B~ < G, R Q&L
D s_name Y ¢ [Dc_name Y ¢+ [Dagrade Y ¢+ [Dgrade_level VY
KR BIREERIE

B
KR #R 4R RN FA SRR A
=5 iR R A
T FEFFIRITE A B
RGN B
FEFIRITE A

4.1.3 StudentCourse [¥) 5 ¥ -5 MK
HI): #§2 StudentCourse ¥ & H B HT 5 M et . BMESRAFRERT . T&I8



PR

&
&
b=
o
=

BT B A AT ERIC R i SE BT ¥
BT E B A B A5 R ANT
(1) EHET

UPDATE student
SET s_major = "% aRlee5 KBS A"
WHERE s_no = '20240003"';

SELECT s_no, s_name, s_major

FROM student
WHERE s_no = '20240003';

Output = [ StudentCourse.student i StudentCourse.student 2

B < O, aF = oL & Q [

T¢s_no vV B : ([Ds_name YV D s_major VY 2
1 208240003 Fid BRI 5 REURRAR

(2) B RA

UPDATE student
SET s_email = 'zhangnew@sc.edu'
WHERE s_no = '20240001';

SELECT s_no, s_name, s_email
FROM student
WHERE s_no = '20240001"';

GJ) Output = @ StudentCourse.student 2 ff StudentCourse.sc

i~ < QO + oL R Q [

Tes_no V¥ + [Ds_name Y ¢ [MDs_email Y :
20240001 KiE zhangnew@sc.edu

(3) REART IRAR P35 B S5t

UPDATE sc
SET grade = grade + 5
WHERE c_no = 'C0001'
AND grade < (
SELECT avg_grade

FROM (
SELECT AVG(grade) AS avg_grade
FROM sc
WHERE c_no = 'C0001"

) AS t

);

SELECT s_no, c_no, grade



FROM sc
WHERE c_no = 'C0001"';

(3 Output | [ StudentCourse.sc @ StudentCourse.student 3

@ o Q

Bes_no YV =
20240001
20240002

(4) B Toik IR R M 224

DELETE FROM student
WHERE s_no = '20240005'
AND s_no NOT IN (SELECT s_no FROM sc);

SELECT x
FROM student
ORDER BY s_no;

(3 Output [ StudentCourse.student 3

B <0 + L 2 QR & L,
f$s_no Y ¢+ [Ds_name Y : [Ms_sex ¥V ¢+ [Ds_birthdate YV
20240001 K 2005-03-15
20240002 = 2005-05-21

20240003 j 2004-11-06

20240004 & 2005-01-18

414 fihas 5 LR

DL R Q

([ grade Y :
91
93

¢+ [Ds_major : [Ms_email VY
zhangnew@sc.edu
liging@Esc.edu
wangyue@sc.edu

BEIRE zhouning@sc.edu

HE: SR Sl R dE s SA T %, LIURSTEE H B RS

G oy NI - C TR b 2 g il

Jei s HAER. MLSFAE LRz, FHE T 2107 A FRIE A R

(1) RS B RERT DU R RR

CREATE PROCEDURE proc_query_student_courses(IN p_s_no CHAR(8))

BEGIN

SELECT s.s_no, s.s_name, c.c_name, sc.semester, sc.grade

FROM student AS s
JOIN sc ON s.s_no = sc.s_no
JOIN course AS c ON sc.c_no = c.c_no
WHERE s.s_no = p_s_no;
END;

CALL proc_query_student_courses('20240001");



Output @ BARINFRIBHEEMAR-ENEE. i@ Result 6-6 ffd StudentCourse.grade_change_log

liii RO} QRS
Rs_no YV ¢+ [Ds_name Y ¢ [Mgrade VY
20240001 K IR REE 24101
20240001 K B R A SR8 24102

CALL proc_query_student_courses('20240001')

(2) A7 B A H Bl

CREATE TRIGGER trg_sc_after_update
AFTER UPDATE ON sc
FOR EACH ROW
BEGIN
IF OLD.grade <> NEW.grade THEN
INSERT INTO grade_change_log (s_no, c_no, old_grade, new_grade)
VALUES (NEW.s_no, NEW.c_no, OLD.grade, NEW.grade);
END IF;
END;

CALL proc_raise_course_grade('C0004"', 3);

Output @@ BARIMEFRIERHEEMARBZ~ENEE., D Result 6-6 f® StudentCourse.grade_change_log

@ o O 2 QRS

CALL proc_raise_course_grade('C0004', 3)
Ds_no VY ¢ Mc_no V ¢ [MDagrade Y

20240001 C0004

(3) EFRMAAENRKSLE HE

SELECT =
FROM grade_change_log
ORDER BY 1log_id;

Output  f StudentCourse.grade_change_log

B <0 + SELECT * FROM grade_change_log ORDER BY log_id csvv 4 A S

D log_id V ¢ [MUs_no V¥ s Wwc_no V s Wotld_grade YV ¢ [Dnew_grade Y ¢ [Dchanged_at YV
1 20240001 C0004 90 93 2026-04-09 21:21:15

4.1.5 SPJ &
HE: 248 SPI IR ET Y. KrEin. EEl. A% EETHiEm
MEEMEITIE.
SPT 4 1 LB B AN T .
(1) B i BRI
USE SPJ;

SELECT SNAME AS supplier_name, CITY AS supplier_city
FROM S;



6= Output [0 EHtNAEMRMAFERT.

B < QG
O #umEs v O FrfeEm v
ik K2
B JE=R
RAL =
FReE Ri2
ANE L

(2) ERRMLH BOMER

SELECT PNAME AS part_name, COLOR, WEIGHT
FROM P;

G output [ EWFMHEH. ABHER.

@ o O
D SHER ¥
!
igie
1247)

18247)
far

e

(3) EWHRR S1 251 TRERG

SELECT DISTINCT JNO AS project_no
FROM SPJ]
WHERE SNO = 'S1°';

G Output 0 HiWHNAE S1AZ5HITEAR.

@B~ o 0
DIRRE YV -

J1
J3 T#28/: varchar(10)

J4
J2

(4) Zith T2 12 MZHE

SELECT P.PNAME AS part_name, SUM(SPJ.QTY) AS total_gty



FROM SPJ

JOIN P ON SPJ.PNO = P.PNO
WHERE SPJ.JNO = 'J2'

GROUP BY SPJ.PNO, P.PNAME;

b Output {0 48T J2 ERANTHEHE.

B < QO & Q (@ B3 SELECT P.PNA

O FH¥a2M V + D E%E
iz

$8427]

3

L4

(5) & RN S50 TEARK

SELECT DISTINCT J.JNAME AS project_name
FROM SPJ]

JOIN S ON SPJ.SNO = S.SNO

JOIN J ON SPJ.JINO = J.JINO

WHERE S.CITY = 'Li';

G2 Output [0 EWH LSHNEHMOTEHAE.

@~ o O
DeHRB ¥V *
P2
12y
Pé

(6) Fry g AL R A TR AR

SELECT DISTINCT PNO AS part_no
FROM SPJ]

WHERE SNO IN (SELECT SNO FROM S WHERE CITY = ' FLiff');
G Output {0 HiWE EBMHNES S ITREEMR.

@ o QO
DIREHR V¥ ¢

ERET

=B

(7) EEWAE AR R 2 AR ) TR

10



SELECT JNO AS project_no
FROM J
WHERE JNO NOT IN (
SELECT DISTINCT SPJ.JNO
FROM SPJ]
JOIN S ON SPJ.SNO = S.SNO
WHERE S.CITY = 'K
);

b2 Output [0 EWEHERAXRHENEFMHMNTIRELSD.

e < O
DIRRE YV -
J5
Jé
J7

4.1.6 SPJ [¥) DML #/E
H . 48 SPY AR BT BN O R MR IFW A AR 75 22 97 4 L b
RS EAETT I
SPJ A BT 5 N BRERAELN T o
(1) BaaRtg—EyorEea

UPDATE P
SET COLOR = '’
WHERE COLOR = '41';

SELECT * FROM P ORDER BY PNO;

@ Output | @ SPJ.P B REEICR, BIE (S5, P6, J2) RRMBICREA S3 #IL.

M < Q + oL 2 Q& &L
T3PNO V7 0 PNAME Y/ 0 COLOR Y s [DWEIGHT YV
P1 1253
) i24e
P3 1847
P4 187)
Ps o

B

BB OB S

B

Pé i

(2) BB BRI R AR R o 5

UPDATE SPJ
SET SNO = 'S3'
WHERE SNO = 'S5' AND PNO = 'P6' AND JNO = 'J2°';

11



AR S S AR

SELECT * FROM SPJ]
WHERE PNO = 'P6' AND JNO = 'J2';

6 output | [ KXEFHICR, HIL (S5, P6, J2) KFRMRIRXAKAM S3 HRL,

B~ <0 + oL & Q (g 8 £

FRSNO Y s [RPNO Y FRINO ¥ ¢ POy v
55! Pé J2

(3) MBRBEMR S2 K HALRIE %

DELETE FROM SPJ WHERE SNO = 'S2';
DELETE FROM S WHERE SNO = 'S2';

SELECT * FROM S ORDER BY SNO;

B3 Output | [ SPJ.S i SPJ.SPJ 2

@~ o G T oL & Q @ 8 £
J9SNO V' | Taple Result Auto Refresh | 90 STATUS 'V *opea y
S1 A 20 R
S3 RREL 30 4b=R
sS4 FRE 20 Xi#

S5 PR 30 b

(4) PRIELAER 7 I3 4 A3t L T %
INSERT INTO S (SNO, SNAME, STATUS, CITY)
VALUES ('S2', 'm4', 10, 'dtix');

INSERT INTO SPJ (SNO, PNO, JNO, QTY)
VALUES ('S2', 'P4', 'J6', 200);

SELECT =*
FROM SPJ
WHERE SNO = 'S2';

63 Output {0 SPJ.S {8 SPJ.SPJ 2

@ o0 . + oL % Q [ B L

[F3SNO Y : [EPNO Y ¢ [B3UNO Y : [JQTY ¥V
s2 P4 Jé

4.1.7 kA3 SQL 5 % 2
HE: SRR EIES PSR E. T35k SQL i g5 1R ik,
fiFik N3 SQL Y LA SE LR B

TE Python f5 EiEF ., M SE L& 5 735 7] StudentCourse 1 SPJ, F2

12



Fe R BT
(1) 16 EEFERLRFHF TSI E R

def connect(database: str):
return pymysql.connect(

host="127.0.0.1",

port=3306,

user="root",

password="123456",

database=database,

charset="utf8mb4",
cursorclass=pymysql.cursors.DictCursor,

def query_student_course(student_no: str) —> None:

def

(2) By

4.2

sql

sql

SELECT s.s_no, Ss.Ss_name, c.C_name, sc.semester, sc.grade
FROM student AS s

JOIN sc ON s.s_no = sc.Ss_no

JOIN course AS ¢ ON sc.c_no = c.C_nho

WHERE s.s_no = %s

ORDER BY c.c_no

query_supplier_by city(city: str) —> None:

SELECT SNO, SNAME, STATUS, CITY
FROM S

WHERE CITY = %s

ORDER BY SNO

Ny

BITER

Code/DB/Lab [@¢ orbstack][@ v0.1.8]1[2 v3.13.12(Lab)]
) uv pip install pymysql

Res

d 1 package in 34
d 1 package in 71

Lled 1 package in 5ms
+ pymysql=1.1.2

Code/DB/Lab [@¢ orbstack][@ v08.1.8]1[2 v3.13.12(Lab)]
) uv run Lab02/manual/embedded_sql_demo.py

StudentCourse query result

{'SNO":

's_name': 'SKE', 'c_name': 'BIEEIRIE', 'semester': '24101', 'grade': 91}

: '20240001', 's_name': 'SKE ', 'c_name': 'BUIEEN AL ', 'semester': '24102',

's5', 'SNAME': "AR', 'STATUS': 30, 'CITY': 'Ei§'}

LR a LR

13

‘grade':




AR S S AR

AR 525 Bl 24 4 A 1i) 5 DML #4E5E i T StudentCourse 5 SPT P43 42
2RSS B RERRRER, IR T AMRE. HEE.
SR ERE FEIMMERESSEIIESEA SQL ik @R MER. Mk aH
Tt RE, SE—5 PR T80 P R e S SRR L A B 25 A T Bt fE
FIBESREIEE, OME T XA SQL SZBLR AN

SEIG SR R, B N A CEDR AR S IE S AR, IR ERAE
TN B B S A — Bt L R AR R T R SR AT 4R R TR .
AHUAER M. DML #4E. ik s S S BRURIE BB S HO4/ER, I
A B 5 T M3 AR A5 4R 1 2R G0 78 S B B A Y AT 5K
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