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1 EiEA

1.1 SELECT 5§ FROM

Bidh 2 (database) HHAEAF IR (table) B, 2 (query) JIJ SELECT BEHUEHE .
SELECT * iR [n]4§—%1;FROM 50 2HF ik % .

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
‘K\\\\\ a row
3 "Ana’ 95 (one record)

01-table-anatomy
FAHHICTR: TR —&FiILs, B0 — 15K

o AT (row) 22 /ﬂﬁ',% (record) 158 SQL KRBT H MRS .
o —HKIEMADS 5 4

1.2 &S|

TEARAEEYS (column) F K, MIZ5 0. ] AS FESTREGIEa4 (— a4
(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 AR R - B AS Gpisanss:

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

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

1.3 J WHERE g

WHERE HAREFFE M (condition) BT, =2 <>(ARZET). <. >, <=, >= UK. X
ARG 5 H .

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 #X AN 147145504y :FROM — WHERE — SELECT,
IR

o WAMHZ 5|5 WHERE name = 'Ann'; FZAME[5
o SELECT * iRl prf s —— HIERTEEAYHRLLS
« WHERE HIRFHi1EST; B 57 FROM ZJ5.
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2 fikS5E%
2.1 AND. OR. NOT

il AND. OR. NOT A 45fF. AND F5E&N# AELOR 75 EAT 2 — L W ENOT f—A4>
FAFIUL . FIFES RV E M SR (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 PUfig—ASeAfR (pattern):% fAFAERCA, RE—NDFH — BB
A (wildcard)

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

INSERT INTO student VALUES
< (1,'Mei','11A',88),(2,'Samn','11B"',71),(3,'Ana"','11A"',95);

SELECT name FROM student WHERE name LIKE 'M7%'; -- starts with M
B R
"M% PA M 3k
l%al [/\J\aé'ﬂ:l:

.%an%| &%\77an77

'M_i! M7 j:il‘:‘l‘/fl\ﬂ—‘/[\?ffq*a ﬁ:?ﬁ 1

IN PUfid—AMERIEE A (set);BETWEEN PLEE—NEH (range) (Pl ).
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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 Z5{§

NULL FREt A (missing value)—— XA ERTTHE BAT A &R % A7 NULL K2 0, tR
ST = <o WKL ECR S| E; B IS NULL 5f IS NOT NULL 3k
FWT

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 —47&fA <R[ —— % Sam Af—47tH AL,
o« NULL 58 AR NULL: Xf Sam i score + 5 ifA/& NULL.,
HIRAER

o FWras{EA] IS NULL, 46 AGEFH = NULL.
o 1F LIKE 1% PURAERE SOA,_ DURL—ANF45 A% 3« DL A FF3k 7,
e IN (1, 2, 3) H—H% OR HE{Ajj#;BETWEEN a AND b Wi#Btl 2.
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3 HFSRE

3.1 ORDER BY 5 LIMIT

ORDER BY X455 A4THES (sort). il DESC F/n% /T (descending) (M EMK); BRIARZ
TP (ascending) (MK F] )

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 #wEFHFF
SIHZ A SB—HIHMBT R (tie) I, HH —SREE 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(§f N 4)
LIMIT n HAREEHI n /7 — Ji’fr ORDER BY FEHefS8]|— 1 N 44 (top-N) 5132,

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] DAt 544 5 1145 HE /7 :ORDER BY avg_score DESC.,
o CAR¥REAEN 7 HE 7 :ORDER BY name M A F| Z
IR

o ORDER BY PR\ T})F7; ZLF% 7N DESC,
o ORDER BY BYr%E )5V &, £F WHERE fil GROUP BY 2 )5,
o LIMIT [R$REIAITEL BEAEHTZ G AREM .
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Sort first, then cut

all rows
from WHERE

ORDER BY
sort them

LIMIT n
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
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4 Re5n4
41 RERH

BE R (aggregate function) HUFLIT2 B— LA (summary) {H. ] ROUND(x,

2) LFIEREP— T

EC R
COUNT (%) VEEZ
SUM(col) Js¥ |
AVG(col) FI9ME

MIN(col) / MAX(col) #HIMH / & 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;
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4.2 GROUP BY 5 HAVING

GROUP BY JJfg42H (group) 4 j— ML EAT. HAVING HIRFiEX A —— T
WHERE, {HYEM 2 JG A 18747

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(x) > 1;

11A 88

Sam

11B 71

11A 95

Leo

11B 64

Zoe

| Ana

11A 90

HIRER

GROUP BY form one summary row per group

1
E\.| 11A | n=3 |
1
1

Mei Ana Zoe
Fem—_—_—_—————————————— 1
| |
§: form = '11B :
i i—— [ 1B |02 |
; Sam Leo :
L
04-group-by

GROUP BY JEATHE{ENCIESS A WAL F41™ H—FTLE
TeRARFEAT 27 455, SQL S 4% [Al— A 2 Wy is 47 i R 441

BB FA

1 FROM(PA Az JOIN)

2 WHERE et T

3 GROUP BY—— 434H

4 HAVING iipsias)

5 SELECT—— 15 %y H %)
6 ORDER BY, 4K )5 LIMIT

o [RAREHE S H PIAE GROUP BY o, {5 NI REFN SR A sREH 51 ik 8% .
- JH WHERE §ii¥€4T (4r4H70), F HAVING FiiksH (4-4H)5).
e COUNT(*) ZiiT47%0;COUNT (col) 2 Bkidi%%f¥) NULL,
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5

51 BEXAR

F:4# (primary key) 75 —iKF B ME—HAR HA—F7. —IKFHEAIME (foreign key) $5
) — KR XMAEENTZRIESL T KR (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

3 (join) EPIIKEHITAH ALK, INNER JOIN ... ON ...
M2 (alias)(s. c) iE& I HE 5.

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;

H R B VT AAT o

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 RISMEVER 5, JEVCHC ERFTd Gk

SQL #F X« H3Cik



5.3 EESS4
SETES:, T GROUP BY XHES SO .

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(x) AS n

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

GROUP BY c.name;

5.4 LEFT JOIN Z i

INNER JOIN HAREAVLHL FY4T. LEFT JOIN(ZEi%HE) (R A (55— g —
A7, A VUERE, 45220513 ] 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 WAL, HX—FTH98H I class J& NULL,
o HAHHILPVCEC B4 P9 WHERE c.id IS NULL.

HRHER

o WA ON SK{FMER SIS —ATRIE—1TRN (B ERE) .
o ibAMNEXT I E4#:0N orders.customer id = customers.id.,
« INNER JOIN £ ZE 44 7 — M A ICRLINAT; FAE AT A LEFT JOIN,
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6 BHEIE

6.1 INSERT

INSERT INTO ... VALUES ... ¥WRIIFHIAT (row). Jo5 244, FHAH RF 25 H
B, (P MiEeEtbl SELECT 452, SXARRRER BIZ5H . )

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 (...), (...); —ZiBAJiHEAZFT.

student table

1 Mei INSERT
> (3, 'Ana')
2 Sam

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

INSERT adds a new row to a table

6.2 UPDATE

UPDATE ... SET ... WHERE ... BUZEHWIT. —&%E I WHERE, & N4 THb 2
%ﬁE&G

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 ... fHM&41T. 1% WHERE f}, B iE 258Kk (table).

SQL PEX o Hhi @



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 W7 WHERE [{) UPDATE fl DELETE &izhf—4T —— —E %L WHERE,
o FE INSERT H, fHZHENT 7 AIZEA E 558K ——X M.
o GRSy DELETE 4¢H [RI4%Y) WHERE 5, SELECT i{—F.
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7T BXHE
7.1 CREATE TABLE 5¥E%a

CREATE TABLE i& X —iKZEAYFRELH (schema): 54 AR EA TR B (data type).
SQLite =2 2A 2 INTEGER. TEXT Al REAL(H7/NEUIER)

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 BEAR

Y43 (constraint) J& X HE—%1 A #I:PRIMARY KEY(ME—f# id). NOT NULL(DAZiA{H).
UNIQUE, DA DEFAULT(2RIAME).

CREATE TABLE student (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
score INTEGER DEFAULT 0O
);
INSERT INTO student (id, name) VALUES (1, 'Mei');
SELECT * FROM student;

J1 REFERENCES FRHHAME —— EilsxX —F4E ) ) — KR AY T
CREATE TABLE class (id INTEGER PRIMARY KEY, name TEXT);

CREATE TABLE student (
id INTEGER PRIMARY KEY,

SQL PEX o Hhi @



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;

o SEREVEREI-—4TH) FOREIGN KEY (class_id) REFERENCES class(id).

7.3 ALTER TABLE

ALTER TABLE ... ADD COLUMN ... M7AF—KEFFEAEMI M FEL5H . DEFAULT &40
BFEIRA T BLIE EAE

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%5K 4.
o DROP TABLE student; fJJicHl[:ixX 5k 3% ZERFNE R

R

o F—IHREAEHEAAY (40 INTEGER, TEXT).
« F4 (PRIMARY KEY) 25—, H ARl NULL.
o HMEIEDIHEE T8 0] 1 2 P AEAE

SQL #F 3 o H3Chi



8 FmEEBIt

81 XZ5 ERH

it & & (relationship) A HIEH:. —XFZ£ (one-to-many) f#H W: —PMNEHIFL
4. ZX % (many-to-many) FFEHHA —KIERE R (join table). SR K R K
(entity-relationship diagram,ER &) BEEA4~524K (entity) g — " HE, A K R
] i — 2% %k

xR BT

R AR
—XZ —AIREREE
2Nz AENEA

one class has many students

I ~ student
class I

class id - class

student F—> membership < club

student_id, club_id

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

Crow's-foot (many) end at (x, y), opening toward “direction™ (+1 ri...

“Z T MHEE M X2 R AT KR
HERER AR L —47. X Mei 21 7PN, 1T Chess A4 M5

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;

SQL L o WA @



8.2 =tk

Al (normalisation) H#EFRHA LT, AR TUAR (redundancy) ([RIFEER EA) DA
e R E R Bl =E50 (normal form):

o INF: FABIuHE AR T (atomic) {H —— BICH B

o 2NF: {%FH) HAKHEIIE & 34 (composite key) H—HE43

o« 3NF: &AM — M EE#S

R (£) Bl (EiF)
student (name, clubl, club2) student(name) + membership(student, club)
HIER

o CEERAPRE MR (M), AR VSRS
o BIKERHMR—FFY.
o JHOMEIESRIERGEK, SR 10 70— KRR T8

SQL #F 3 o H3Chi
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