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1 EiHEA

1.1 SELECT 5 FROM

B FE (database) fEECHEAFHCAE 32 (table) HL, 2] (query) A SELECT 2 HUEUE.
SELECT * i&[n|4f—51|;FROM $5HH @ Mf5k 5.

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71);
SELECT * FROM student;

. a column
table: student / (one field)
| id name | score |
1 'Mei' 88
2 'Sam' 71
‘\\\\\\ a row
3 'Ana’ 95 (one record)

FAHILR: BT, BT

o BT (row) 24K (record). 2, SQL KEFHMASE .
o KBRS HiRE.

1.2 %S

TEAREER S (column) Ak, HIZS M. A AS FELER PGS Ear 4 (— D Hl4
(alias)).,

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71);
SELECT name, score AS mark FROM student;

AR A A — B AS ZEsands:

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71);
SELECT name, score + 5 AS bonus FROM student;

e SELECT DISTINCT col &J:-fizt e s (1.



1.3 B WHERE 5%

WHERE HREFFG 2501 (condition) HYFT. il =, <>(ARFET). < >, <=, >= [, 0K
B RG [ 5 HL

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71), (3, 'Ana', 95);
SELECT name, score FROM student WHERE score >= 80;

o SQL FX AN 14745104y :FROM — WHERE — SELECT,
IR

o SUAMHZE M 5|5 WHERE name = 'Ann'; FZAIN5]5
o SELECT * i&[n| i 41— HiEARTE oAk e
« WHERE HRVHiiETT; BEBTE FROM Z 5.



2 fikS5E8
2.1 AND, OR. NOT

F AND. OR. NOT {45, AND FFELNER R E;OR F5 84L& W ENOT $1—1 4%
U . R3S R E M (precedence).

CREATE TABLE student (id INTEGER, name TEXT, form TEXT, score INTEGER);
INSERT INTO student VALUES

- (1,'Mei','11A',88),(2,'Sam','11B"',71),(3,"'Ana"','11A"',95);

SELECT name FROM student WHERE form = '11A' AND score >= 90;

2.2 LIKE, IN 5§ BETWEEN

LIKE DUl —ASCARRL (pattern):% RFAL R XA, RE—NDFHF— BN SEERT
(wildcard).,

CREATE TABLE student (id INTEGER, name TEXT, form TEXT, score INTEGER);
INSERT INTO student VALUES

—~ (1,'Mei','11A',88),(2,'Sam','11B',71),(3,'Ana"','11A',95);

SELECT name FROM student WHERE name LIKE 'M}%'; -- starts with M

B Ui

"ML PAMJRK

'ha'  Lha ik

|%an%| @é\nan”

Mot M, BRI AT, AR

IN VLRl —AMEMSES (set);BETWEEN PLfL— R (range) (BimaR ) -

CREATE TABLE student (id INTEGER, name TEXT, form TEXT, score INTEGER);
INSERT INTO student VALUES

- (1,'Mei','11A',88),(2,'Sam','11B',71),(3,'Ana"','11A"',95);

SELECT name, score FROM student

WHERE form IN ('11A', '11C') AND score BETWEEN 80 AND 100;

2.3 NULL 23§

NULL F/RER(E (missing value)——iX > BT BLAT A BB EAE . NULL A2 0, A E4S
TR = o <> BHBIKIEICE AT E; A IS NULL 5 IS NOT NULL 3R Hr.

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);

INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', NULL), (3, 'Ana',
< 95);

SELECT name FROM student WHERE score IS NULL;



CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);

INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', NULL), (3, 'Ana',
< 95);

SELECT name, score FROM student WHERE score IS NOT NULL;

e WHERE score = NULL —f7#I AL iR [H]—i% Sam Hi—FTH AL,
o« NULL Z 58 ARAGE NULL: X%} Sam i score + 5 & NULL,
HILER

o FIWTZS{E ] IS NULL, 48 RGEJT = NULL,
e JE LIKE 1% DEECALRESCA, DL — 94 A% F2on “PA A JF3K7.
« IN (1, 2, 3) lb—Hp OR H{Ajj;BETWEEN a AND b Hum#Rfl 5.



3 HFSRE

3.1 ORDER BY 5 LIMIT

ORDER BY Xt RATHERF (sort). Ml DESC F/nP&F (descending) (M mEK); BRIAETHF
(ascending) (MAKENF)

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei',88),(2,'Sam',71),(3,"'Ana',95);
SELECT name, score FROM student ORDER BY score DESC;

3.1.1 #WEFHF
SIHZ A SB—HIHMBT R (tie) B, HF —SROE o)A

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei',88),(2,'Sam',88),(3, " 'Ana',95);
SELECT name, score FROM student ORDER BY score DESC, name ASC;

3.1.2 LIMIT(§ N £)
LIMIT n HAEE R n 47— it & ORDER BY FLAESZ|— 1T N 44 (top-N) 513,

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei',88),(2,'Sam',71),(3,"'Ana',95);
SELECT name, score FROM student ORDER BY score DESC LIMIT 2;

o ORDER BY 1] DA% 544 5 1145 HE /7> :0RDER BY avg_score DESC,
o CAR¥EFE)N 7 HE 7 :ORDER BY name M A F| Z
IR

o ORDER BY PR\ T})7; ZLF% 7 n DESC,
o ORDER BY BYr%E 5V &, 7F WHERE fil GROUP BY 2 )5,
o LIMIT [R$REIATTEL BEAEHTZ G AREM .



4 Re5n4
41 RERH

FAREL (aggregate function) HIF 24748 — ML (summary) {H. F ROUND(x, 2)
I EEE I — T

HE gR
COUNT (*) VEEZ
SUM(col) Jsvil|
AVG(col) FME

MIN(col) / MAX(col) #H/IMH / & KH

CREATE TABLE student (id INTEGER, name TEXT, form TEXT, score INTEGER);
INSERT INTO student VALUES

< (1,'Mei','11A',88),(2,'Sam','11B',71),(3,'Ana','11A"',95);

SELECT COUNT(*), ROUND(AVG(score), 2), MAX(score) FROM student;

4.2 GROUP BY 5 HAVING

GROUP BY M43 (group) A — AN EFT. HAVING ] SK0ifiidkik B4 ——¢ 1% WHERE,
BIERHZ G A 817

CREATE TABLE student (id INTEGER, name TEXT, form TEXT, score INTEGER);
INSERT INTO student VALUES
 (1,'Mei','11A',88),(2,'Sam','11B',71),(3,'Ana',"'11A',95);

SELECT form, COUNT(*) AS n, ROUND(AVG(score), 2) AS avg_score

FROM student

GROUP BY form

HAVING COUNT (%) > 1;

rows GROUP BY form one summary row per group
| Mei 11a88 | IR ,
1
\\\\\\\\\\‘: form = '11A" :
1
Sam 11B 71 : — 11A | n=3
| Mei Ana Zoe !
| Ana 11a95 | S
I ————— 1
1
EO e g: form = '11B :
|
I I— 11B n=2
| zoe 11a00 | ! sam Leo ! |
1 1

e o o

GROUP BY {EA7H(ENE & H 04 ; B4 B —Frl s
TR 207 55 ,SQL @44 [F]—A [ & ¥ a1 7 A f) i 454



PR FA

FROM(PA Az JOIN)
WHERE i et T
GROUP BY A1
HAVING— %6 £H
SELECT—— 35 %y H 51|
ORDER BY, k)5 LIMIT

S T W N =

W AR

o FBRIAEIFES HILAE GROUP BY v, T NN BEAIER A ek EOF 5 1%
- JH WHERE §ii¥64T (4r4HH0), F HAVING FiiksH (4r4H)5).

e COUNT (%) %iit47%k;COUNT (col) & Bkiti%sf% NULL,



5

51 BEXAR

F 4 (primary key) FE—5KFR B ME—HAR R —17. —IKFRERYHME (foreign key) $517]
KRN XAE T2 [AE T X & (relationship).

CREATE TABLE class (id INTEGER, name TEXT);

CREATE TABLE student (id INTEGER, name TEXT, class_id INTEGER);
INSERT INTO class VALUES (1, 'Maths'), (2, 'Art');

INSERT INTO student VALUES (1, 'Mei', 1), (2, 'Sam', 2);

SELECT * FROM student;

5.2 INNER JOIN

EHz (join) EMKEIITA Ak . INNER JOIN ... ON ... HAEEEITETT. H
K4 (alias)(s. c) bR 5L,

CREATE TABLE class (id INTEGER, name TEXT);

CREATE TABLE student (id INTEGER, name TEXT, class_id INTEGER);
INSERT INTO class VALUES (1, 'Maths'), (2, 'Art');

INSERT INTO student VALUES (1, 'Mei', 1), (2, 'Sam', 2);

SELECT s.name, c.name AS class

FROM student s INNER JOIN class c¢ ON s.class_id = c.id;

student class result
name class id id name | | name | class |
'Mei' 1 1 'Maths' 'Mei' 'Maths'
| —
'Sam' 2 2 "Art! 'Sam' "Art'
'Ana’ 1 "Ana‘’ 'Maths'

ON s.class id = c.id

INNER JOIN HI5MEDEEC T8, fEVCHE ER T Gtk

5.3 HEESSH
SEyEd, ) GROUP BY XHERESHOTHHIL ..

CREATE TABLE class (id INTEGER, name TEXT);

CREATE TABLE student (id INTEGER, name TEXT, class_id INTEGER);
INSERT INTO class VALUES (1, 'Maths'), (2, 'Art');

10



INSERT INTO student VALUES (1, 'Mei', 1), (2, 'Sam', 2), (3, 'Ana', 1);
SELECT c.name AS class, COUNT(*) AS n

FROM student s INNER JOIN class c ON s.class_id = c.id

GROUP BY c.name;

5.4 LEFT JOIN Z##

INNER JOIN H{EEAVCH Ff47. LEFT JOIN(AHEHE) REZEN (55—3k) FE—T
BAT VR, 43R 51 3& [a] NULL,

CREATE TABLE class (id INTEGER, name TEXT);

CREATE TABLE student (id INTEGER, name TEXT, class_id INTEGER);
INSERT INTO class VALUES (1, 'Maths'), (2, 'Art');

INSERT INTO student VALUES (1, 'Mei', 1), (2, 'Sam', NULL);
SELECT s.name, c.name AS class

FROM student s LEFT JOIN class c ON s.class_id = c.id;

o Sam EAHIY, HiX—FTA HBl——class J& NULL,
o HAERIVCES FAY4T: FN WHERE c.id IS NULL,

TR

o WH ON SRR AT TR (B8R
o 1LAMENT [ F48#:0N orders.customer_id = customers.id.
« INNER JOIN £ E4s7E 5 — M A VLR 1T AR 18t LEFT JOIN,

11



6 BHEIE

6.1 INSERT

INSERT INTO ... VALUES ... #IIHNIAT (row). S5 A4, FEHAH R T 45 H1E .
(PR HES LA SELECT 458, IXAERAER 24558 . )

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student (id, name, score) VALUES (1, 'Mei', 88);
INSERT INTO student VALUES (2, 'Sam', 71);

SELECT * FROM student;

o INSERT INTO t VALUES (...), (...); —ZiBAIHEAZFT.

6.2 UPDATE

UPDATE ... SET ... WHERE ... MUZFCHMAIT. —REE N WHERE, A W4E—FTH & 4%
E&o

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71);
UPDATE student SET score = 75 WHERE name = 'Sam';

SELECT * FROM student;

6.3 DELETE
DELETE FROM ... WHERE ... fBp4T. %4 WHERE W}, BEIESHEKE (table),

CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71);
DELETE FROM student WHERE score < 80;

SELECT * FROM student;

HRER

o WA WHERE [{) UPDATE F1 DELETE &k zhfs—47— & 240 WHERE,
o FE INSERT H, {HZHENT 7 A2 558 ——X M.
o 1K1Y DELETE 4% [FI4£R) WHERE 5 iY, SELECT i{— |,

12



7T BXHE
7.1 CREATE TABLE 5¥E%a

CREATE TABLE 3 3 —3KEAYKEEH (schema): 14 DA K ENTHIRIHRIE A (data type).
SQLite B2 A 2 INTEGER. TEXT A1 REAL(H7/NEUIER)

CREATE TABLE student (id INTEGER, name TEXT, score REAL);
INSERT INTO student VALUES (1, 'Mei', 88.5);
SELECT * FROM student;

7.2 @SR

R (constraint) S& X3 —%1] ¥ H N):PRIMARY KEY(ME—P id). NOT NULL(ZAMH).
UNIQUE, DA% DEFAULT(®ERIAMH).

CREATE TABLE student (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
score INTEGER DEFAULT O
);
INSERT INTO student (id, name) VALUES (1, 'Mei');
SELECT * FROM student;

F] REFERENCES =B /M —— B ic 536X —F1 48 1] ) — K R i) 32

CREATE TABLE class (id INTEGER PRIMARY KEY, name TEXT);
CREATE TABLE student (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
class_id INTEGER REFERENCES class(id)
);
INSERT INTO class VALUES (1, 'Maths');
INSERT INTO student VALUES (1, 'Mei', 1);
SELECT s.name, c.name AS class
FROM student s INNER JOIN class c¢ ON s.class_id = c.id;

HEVEIE B—4TH) FOREIGN KEY (class_id) REFERENCES class(id).

el

7.3 ALTER TABLE

ALTER TABLE ... ADD COLUMN ... {78 —3KEAEIERIRATRESH . DEFAULT & 4E5741
TEIHAT LA .

CREATE TABLE student (id INTEGER, name TEXT);

INSERT INTO student VALUES (1, 'Mei');

ALTER TABLE student ADD COLUMN score INTEGER DEFAULT O;
SELECT * FROM student;

o ALTER TABLE student RENAME TO pupil; Z5%&5Kk 4.

13



o DROP TABLE student; fJJJECHH R 5K % —— 5 taFn%ds .
HIEER

o BF—HIEREA S (W1 INTEGER, TEXT).
« F:4 (PRIMARY KEY) 25—, HAfER NULL.
o HMNEFIE AT TR R R TR

14



8 FmEEBIT

8.1 XFZ5 ERH

Rl X &R (relationship) M H#EHE . —XFZ£ (one-to-many) & W: —IEH FL2#
. ZXF%E (many-to-many) FRZE A —KIERF (join table), LK% R (entity-
relationship diagram,ER &) 843521k (entity) 58— 5 HE, A I &R M R— 5%
Ao

xR BT

=R AR R
—XZ —AIRERE
2Nz AENER

one class has many students

L ~ student
class | >

class id - class

student — membership < club

student id, club id

a join table turns many-to-many into two one-to-many links

T2 7 IR AN, X E R AT E KRR
PR AR L 47, X B Mei 20T WMLIAL, M Chess HEA P4 B

CREATE TABLE student (id INTEGER PRIMARY KEY, name TEXT);
CREATE TABLE club (id INTEGER PRIMARY KEY, name TEXT);

CREATE TABLE membership (student_id INTEGER, club_id INTEGER);
INSERT INTO student VALUES (1, 'Mei'), (2, 'Sam');

INSERT INTO club VALUES (1, 'Chess'), (2, 'Art');

INSERT INTO membership VALUES (1, 1), (1, 2), (2, 1);

SELECT s.name, c.name AS club

FROM membership m

INNER JOIN student s ON m.student_id = s.id

INNER JOIN club c¢ ON m.club_id = c.id;

8.2 A

Wk (normalisation) R LH LT, PAEER T (redundancy) ([AFEF EiR ER) PA K
Bk E R . Bl =830 (normal form):

15



o INF: FABIUHE HH— AT (atomic) H——HR 0% A2
o 2NF: ¥ G5 RIS A 4 (composite key) 1—#45
o 3NF: BA M7 — AR

KRR () Bfili (B
student (name, clubl, club2) student(name) + membership(student, club)
HRAER

o CEERAPFE MR (M), AR HRIS.
IRET S AL sy L iE 27/
o MAMBIEFRIERGEA, SMESR IR — KRN T

16
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