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Perh i ar DA — A5 Hofy AS Sl

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;

1 ZEWER

1.1 SELECT 5§ FROM

B (database) LHHRAT ALK (table) Hlo #if (query) J SELECT BEH&id.

SELECT * 3R [n]4—%];FROM $5HH 2 Ml 5k 2% .
« SELECT DISTINCT col £xZisizE R dig(H.

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

1.3 F§ WHERE %%

WHERE FURELFA 444 (condition) 14T,  =. (AT, <. >, <=, >= .
ARG HL.

table: student ?ofq%“;ir:{&)
] 4———"’—————— CREATE TABLE student (id INTEGER, name TEXT, score INTEGER);
| id name | score | INSERT INTO student VALUES (1, 'Mei', 88), (2, 'Sam', 71), (3, 'Ana',
, L SELECT name, score FROM student WHERE score >= 80;
1 Mei 88
2 'Sam’ 71 o SQL F XM P14 745304 FROM — WHERE — SELECT,
e ron AR
3 "Ana’ 95 (one record)
o CAMHZAIEAE |5 WHERE name = 'Ann'; 5 AINE]S.
e SELECT * i[5 —— HIE/RFE ARSI,
01 table-antorny « WHERE | Rffift/{T; &5 FROM 2 J5.
RAEMILR: TR —FKIlx, B0 —1FE

o 4T (row) B 5Lk (record). #3J15,SQL KT EHRKE .,
o —KIBFAE ; S5R.

1.2 &HFEH
EARFEESY (column) {1k, HIZ5 0. 1 AS fEGRGS | Eam4 (— D Hl%
(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;

SQL HF X « A3 (3 SQL HF 3« 30 )




2 fEES2E
2.1 AND, OR., NOT

fil AND. OR. NOT ZH& 451, AND TREE4& AR N E;OR 75 BAT B — 1 W ELNOT #E—4>
MU, RS R EM G (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;

Combine WHERE conditions carefully

AND OR NOT
all sides any side flips one
must be true can be true condition

Exam tip: use brackets for precedence; AND is stricter than OR

AND needs all true; OR needs any; NOT flips one

2.2 LIKE, IN 5 BETWEEN

LIKE PCRi—ANSCAHR (pattern):% A EAT R CA, A FE— T4 BATEEA
F (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 R

"M% PA M 3k
"%ha' DA a g5
|%an%| @‘é\nann

M1t M, RIS AT, PR

SQL 3L « H3CHR ®

IN PCfC—MEIEE S (set);BETWEEN PLFE— NG (range) (Wil ).

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 /&

NULL E/RERK(H (missing value) XA FATUAR BT AR IEAF . NULL G2 0, oA
SR = B < WIHBOKIE LA S E; ) IS NULL & IS NOT NULL 3k
FAT o

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;

o WHERE score = NULL —fT#f A2k 8] —— i# Sam H—FTH AL,
o NULL 2 58 AR{5/& NULL: %} Sam i score + 5 if& NULL,
HILER

o B2 IS NULL, 45 RREF] = NULL.
o JE LIKE H1,% PEECAT R SCAS, _ DURE—ANF05: A% Fom “ DA A JFk 7
o IN (1, 2, 3) F,—H OR ¥ {%J%:BETWEEN a AND b Fiuk#i 4.

SQL #F X« HICR (®)



3 HEF SRR

3.1 ORDER BY 5 LIMIT

ORDER BY Xf45HAT4E/¥ (sort), Jil DESC FRMEF (descending) (M EIMK); BRIAZ
THF (ascending) (MAKZIE) .

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 #®ZBIHF
FIHZAH. H—SIHITR (tie) B, R —3IRELESIE .

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 4&)
LIMIT n HARBEHI n 47— fid# ORDER BY HEAEFSE]—AVHT N 44 (top-N) %1%,

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;

+ ORDER BY i n] DA 344 57155 HF/7:0RDER BY avg_score DESC.
o A FRE))THET ORDER BY name M A F| Z.
ISR

« ORDER BY 2Ri\T|)¥; Z%& ¥ 0 DESC,
« ORDER BY E{r#g 5 &, £ WHERE FI GROUP BY 2 J5.
o LIMIT FRIREIFTEL, (HEEHDT 2 5 A R .

SQL ¥ X i ©

Sort first, then cut

all rows ORDER BY LIMIT n
from WHERE sort them keep first n

Exam tip: ORDER BY before LIMIT; ASC is default; DESC reverses the order

ORDER BY sorts; LIMIT keeps the first n after sorting

SQL #f 3L o #1530k



4 RS04
4.1 REEH

BA RS (aggregate function) B L4748 — ML A (summary) {H. JfJ ROUND(x,

2) LT,

RE

R

COUNT (%)
SUM(col)
AVG(col)

MIN(col) / MAX(col)

HEHF
B

P
ML | O

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 %44 (group) A2l —AMLEAT. HAVING JIDRFfikixsed — BH

WHERE, {EAE4r4H 2 J5 A 1247 -

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;

SQL YFL o H3CiR

11A 88

Sam

11B 71

11A 95

Leo

11B 64

| Ana

Zoe

11A 90

HIHER

GROUP BY form

—_ 11A | n=3

1 1
1 ! ! 1
al 1
! I— 11B | n=2
, Sam Leo
1 1

SQL - GROUP BY collapses rows into groups; HAVING filters the groups

GROUP BY {EATHAENCIESS H 4L R4 H—F7TLE
TERARFEAT AT H5,SQL B[R] —ANE & Wizt r & i 24> 1)

B’ T4

1 FROM(PA ¢ JOIN)

2 WHERE THIEAT

3 GROUP BY—— 434H

4 HAVING i e 2

5 SELECT—— 15 % Hi %1
6 ORDER BY, #RJ5 LIMIT

o PRAEEES H IAE GROUP BY i, 15 WA BERIZR A e B 51 e 4%
o JH WHERE §#3%47 (4-4HE0), i HAVING ks (4H)5).
o COUNT (%) Zii147%0;,COUNT (col) 2Wkidi%% NULL,

SQL P « IR

one summary row per group



5 E#

51 @BEXR

o (primary key) fE— KR HLME—HubR iR —F7. —5KFHAYSME (foreign key) fi
T 73— K SR A - B DOAEEATZ AL 7K A& (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

HEH (join) EPIIKRFMATALAAA . INNER JOIN ... ON ... HPREFGEVCALILT.
R (alias)(s. ) LA 1.

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
05-join

INNER JOIN JAMEDUREC 3, EPLEC ERATd &k ok

SQL # X o H3iR @

5.3 EEEGHU
Jei, WL GROUP BY MR IR I(THULE.

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), (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 Zjig

INNER JOIN HAREAVCHL (94T, LEFT JOIN(ZE3E8:) (R 450 () R —
A5; WA VB, AR F3& ] 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 V&AL, (HX 17558 H B class ;& NULL.
o JUAEFRI VLS FAY4T: FROI WHERE c.id IS NULL.

HEIRHER

o B ON SRR 1T —ATHON (B3R .
o 1LAMEST 80N orders.customer_id = customers.id,
+ INNER JOIN £ Z37E 5 —M&A CELHIAT; AR AT H LEFT JOIN,

SQL # X o H3rhi @



6 BUBHE

6.1 INSERT

INSERT INTO ... VALUES ... IRMIEIIAT (row). 265 H1%14%, T4 A 0745

. (FHEAMCILHERPA SELECT 452, IXFEIRRER 458, )

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;

« INSERT INTO t VALUES (...), (...); —ZKiFAiHALIT.

student table

| 1 || Mei | INSERT
| 2 I Sam | | — {2 LIES)

Exam tip: INSERT INTO table VALUES (...); column order must match

INSERT adds a new row to a table

6.2 UPDATE
UPDATE ... SET ... WHERE ..
B

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;

SQL YFL o H3CiR

- BAREA AT, —EENN WHERE, RN —fTH 2

6.3 DELETE

DELETE FROM ... WHERE ... HFR4T. &4 WHERE B}, BSiEaS5KEE (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;

HEIHER

o Y& WHERE /) UPDATE fil DELETE &M shf—1T —— — 2L/ WHERE,
o {E INSERT Hr, {HEAENTFFIZEA [ 558 ——XF 1.
o G 1% DELETE 4% M R4 WHERE 5§ SELECT i#— .

SQL #f 3L o #1530k

o



T R

7.1 CREATE TABLE 5¥E%m

CREATE TABLE ¢ X —iKRHIFREEH (schema): 514 DA K EANTHIEHERZAL (data type).
SQLite F-HHZEA L INTEGER, TEXT F1 REAL(H/NHIED .

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

CREATE TABLE student (

id name score
INTEGER TEXT INTEGER

Exam tip: name columns and types first; PRIMARY KEY marks the unique id

CREATE TABLE names columns and their types

7.2 BEAE

2R (constraint) EXFH—Z L N:PRIMARY KEY(ME—#) id). NOT NULL(ZRA1{E).
UNIQUE, DA}, DEFAULT(ERIAME).

CREATE TABLE student (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
score INTEGER DEFAULT O
D3
INSERT INTO student (id, name) VALUES (1, 'Mei');
SELECT * FROM student;

SQL # X o H3iR @

] REFERENCES 5 HF 4]t Bl —F g g — KR T

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)
)3
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;

o SERCE VR MUM-—{T/#) FOREIGN KEY (class_id) REFERENCES class(id).

7.3 ALTER TABLE

ALTER TABLE ... ADD COLUMN ... HUZE—3KCfFTERIRMF L5 . DEFAULT &4
e IEAT B 1.

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;

« ALTER TABLE student RENAME TO pupil; Z3%&ik k4.
« DROP TABLE student; fJJicii&ixak 32 SERRELR .
IR

o BFFEEAARHRZA (A1 INTEGER, TEXT).

« J:## (PRIMARY KEY) 24%iME—, HARRES NULL,

o SMNEEIGEDAE T TS M 1 F A .

SQL # X o H3rhi



8 FHBERIT
8.1 ¥%5 ER &

FiEL K FR (relationship) M H.iEH:. —X £ (one-to-many) fx# WL: —PMIHTZ
4. 2N %L (many-to-many) FEHEA —5KIEHFR (join table). ik &R K
(entity-relationship diagram, ER &) U4 5E4K (entity) Him—AN 5 HE, {4 X &
I — 4%

xF BT

R R WG LTI UE
—NZ —AHEREREL
ZX% SRR

one class has many students

student

class_id - class

class |

student — membership < club

student_id, club_id

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

SQL - a one-to-many relationship, drawn in crow's-foot notation
“Z TR AN, 22X KR TEIKIEER
TR BN 4T, X H Mei ST WML, 10 Chess A4 W44 18 A

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 ¢ ON m.club_id = c.id;

SQL # X o H3iR @

8.2 WA

Al (normalisation) fERHALILT, DA TUAR (redundancy ) ([RIFER B H 4L ) PA
LeA RS R 7 =3 (normal form):

o INF: &4 FIeH H— e (atomic) H —— FITHHEAHSE.

« 2NF: A7 5 UKL A 14 (composite key) #y—#B5}

« 3NF: BLAFIMKI — M AR#S .

FER () Bk (EH)
student (name, clubl, club2) student(name) + membership(student, club)
IR

o JEEAEWAYFE AR AL (AL, A2 V2 RIS .
o BIKRE R AR .
o MSMEIEFIERGERK, SN — KRR .

SQL # X o H3rhi
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