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Revised Curriculum Framework (2025 HKDSE onward)
The Compulsory Part (144 hours)

A. Information Processing (37 hours) | B. Computer System Fundamentals (20 hours)
C. Internet and 1ts Applications (31 hours) | D. Computational Thinking and Programming (48 hours)

E. Social Implications (8 hours)

Databases module (Module A)

76 hours / 2 (i.e. 38 hours)

The Elective Part (76 hours)

(Choose any two)

A. B. C.

Databases Web Application Development Aleorithm and Proeramming
J ] . . |

Reference: https://www.edb.gov.hk/attachment/en/curriculum-development/kla/technology-edu/resources/computer-
edu/Curriculum_Renewal_on_SS_ICT.pdf
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Rollback Introduction to Databases

Denormalisation Program-data independence

Use access rights to achieve Export query results
data privacy

Importance of a good database design

The needs of the three levels of data abstraction

Database Applications, Development and Society

Reference: https://www.edb.gov.hk/attachment/en/curriculum-development/kla/technology-edu/curriculum-doc/ICT_C&A_Guide_e_final.pdf




ERD (EfEfARE) BrRELS
(Schema) SQL

. SQL.  ERD (EHERAZRE)
ié ’I'r_n\l:l*ﬁ (SChema)




r r r
WLice s
. | FEE] PR | e
SQthe 5191&;\\\5 o ﬂ;i{%ﬁa LX_F SQL %E‘; : MS SECEES 5/91%:1\\\5 o
o HE{HE | e CREATE VIEW | o IR{HINGEUN RE
. ptsmsoLipE [ L INTERSECT | FORMS) 2
° AR 2| = . .
) |ELLE ' ' (GUI)
o ERFANHIEIEESHY o O] ERFREATNEVIEELS
BT EUE
s EERK=HEIR




PREYS: BR AR AL 59 5

R

L

\
;
/

/
SQL EfE12{E VS T1E4R4EE? / T {4 - s
i B4 4 (1 2 0
RMEZEKRE L IR EZEE \ =iF
=¥ N
//
EﬁLEEI’J TR RESEES ZHEN? —
- R0
J\\ SQL &k  /

N




xR

XX

Introduction to Database

Advanced SQL - multiple table

S.4 Cycle 14%* Database Structure S.4 Cycle 19 -
: query (equi-join)
Database Design
Access Object - Form, Report Advanced SQL - multiple table
S.4 Cycle 15% S.4 Cycle 20 ,
and Query query (sub-queries)
, , DDL SQL - CREATE TABLE,
S.4 Cycle 16% Basic SQL - single table query Summer
CREATE VIEW, ..., etc.
Basic SQL - single table query
S.4 Cycle 17% , S.5 Cycle1 ERD, Database Schema
with GROUP BY + HAVING
DML SQL- INSERT INTO, UPDATE o
S.4 Cycle 18 S.5 Cycle 2 Normalization

DELETE
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SCENARIOS

1.1(ii) Geog teacher David Patel wants to add a geog supplementary class for form % at 2024 -

07-30 in period 3.

SELECT s.s_name, s.class, s.class_no,
(SELECT ss.subject
FROM Subject_student AS ss
WHERE ss.s_id = s.5_id
AND ss.subject IN (
SELECT sc.subject
FROM Supplementary_class sc
WHERE sc.date = '2024-07-08'
AND sc.period_no = 3)) AS subject
FROM Student AS s
WHERE s.s_id IN (
SELECT s.s_id
FROM Student AS s, Subject_student AS ss , Supplementary_class AS sc
WHERE s5.5_id = ss.5_id AND ss.subject = sc.subject
AND sc.date = "2024-07-08’
AND sc.period_no = 3
AND s.class LIKE "% %'
INTERSECT
SELECT s.5_id
FROM Student AS s, Subject_student A5 ss , Supplementary_class AS
WHERE s.5_id = ss.s_id AND ss.subject = sc.subject
AND sc.subject = 'SHGEOG');

RESULT

class class_no

7N

Normalization

TNF

Booking(Date, [l Venue, [l SUBJESE, StudentID)
Teaching_staff([lll TName, DUy, Password)

# X 0

Student(StudentID, StudentName, Class, Classno, Elective, Password) B
Period (HENBEIE. Time)
It does not contain multi-valued attributes or repeating groups. Therefore, it is a table =
in INF.
2NF
Booking(ECEKIRGID, Date, BN Venue, B, SUbjEst) =
Teaching_staff(Jlll TName, Password)
Student(StudentlD, StudentName, Class, Classno, Password) -
Period (IEIEEIE Time)
1tiD)
. tive)
SQL 1 SChEd'I.llE a b00k1ng anges made to convert the table to 2NF. =
ed more than students, one a student may studies in more
This command aims to schedule a supplementary class for a specific student on an available sher may have many duties and teaches in different P
date nd on the primary key of Booking (Date, Period, Venue),
ary key of Teaching_staff (TID), Eleciive is de d on the 1 | A
—_ dentID). Therefore, partial depe '

Mr. Fong would like to schedule an ICT class for student “ Abby Au” on 4/12/2024. Assume ~the changes I made, i
that the t_ID of Mr. Fong is “T01” and the Std_ID of “Abby Au” is “200001”

The SQL command should be: STUDENTS, SBA WO RK
INSERT INTO Booking

VALUES ('2024/12 /4 16:00, TO1, '208", "ICT', 200001); (FOR REFERENCE)
U= Relationships X [I] Booking X

Time_Date -+ Teacher ID- Sid ID -~ Room -« Subject -« Clickto Add -
2024/12/4 16:00 TO1 200001 208 ICT

- D
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Rollback BE=X

The rollback can be illustration below. Imagine Mr. Fong is scheduling supplementary classes. He starts by
booking a class for Student A on August 1, 2024, at 10:00 AM. This operation is successful and the booking
is recorded. However, while trying to book another class for the same student at the same date and time, an

error occurs because the system prevents duplicate bookings.

BEGIN TRANSACTION;

INSERT INTO bookings
VALUES (1, 1, '2024-08-01"', '10:00:00");

INSERT INTO bookings
VALUES (2, 1, '2024-08-01"', '10:00:00");

ROLLBACK;

Start transaction

Insert a valid booking

Attempt to mnsert a duplicate booking
(this SQL should fail)

Because of the error, we rollback the
transaction.

In this example, the ROLLBACK command will undo both the valid and invalid insertions because they are

part of the same transaction.
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Topic

Learning Outcomes

Remarks

Relational Databases Concepts
(6 hours)

e Describe the basic concepts of relational
databases.

It includes entity, relationship, attribute,
domain, index, key (such as primary key,

foreign key and candidate key), and integrity

It includes entity, relationship, attribute, "

domain, index, key (such as primary key,
foreign key and candidate key), and integrity *

(such as entity integrity, referential integrity
and domain integrity). Students should be

able to 1dentify these basic elements in
examples taken from everyday applications.




Table

BOOKING Problems
E EFs s QOwwDl bRe Afgod = JLimport A Clent
Ep—. T e —r— m—— » Wrong The system cannot reject the input which does not follow the formatting. It cannot
Lo B i - formatting maintain data consistency in the database. (i.e. the student's name inserted in
B " - meorn  awew e (Testing 2.) Chinese which should be in English.)
- e - - Solution Mention the formality in the user interface or provide a
S e - : - suggested format to let users follow.
S . T Illogical input | The system should not allow users to input some illogic data. (i.e. making a
v soun ‘ (Testing 3.) booking which the date is in the past). It will waste the storage of the database.
Solution Send a warning message once the user selects or input some
CREATE TABLE BOOKING ( llogical data
bk_no INT(4) PRIMARY KEY, g ’
date DATE NOT NULL, , . _ _ L
period CHAR(20) NOT NULL, Domain The online SQL website cannot obey the constraint of domain. (i.e. It allows
room CHAR(20) NOT NULL, constraint changing the password that has more than 10 characters). It is violating the
sub_code INT(3) NOT NULL, (Testing 4.) domain constraint.
tid INT(2) NOT NULL,
s_id INT(5) NOT NULL, I I
FOREIGN KEY (sub_code) REFERENCES SUBJECT(sub_code). The online SQL website cannot obey the constraint of domain. (i.e. It allows
FOREIGN KEY (t_id) REFERENCES TEACHER(t_id), | . . . .
FOREIGN KEY (s_id) REFERENCES STUDENT(s_id) changing the password that has more than 10 characters). It is violating the

); a

%

domain constraint.

INSERT INTO BOOKING VALUES

DR (1 iz e s oo, or s 2 1o

1002, '2024-07-19', '08:30-10:00', '101', 503, 22, 19004), . .
Emg, il il 199102_ - | Solution Use Microsoft Access to set up the system.
(1004, '2024-07-22', '10:15-11:45', '410', 504, 23, 19009),
(1005, '2024-07-22', '10:15-11:45','410', 504, 23, 19010),
(1006, '2024-07-22', '10:15-11:45', '410°, 504, 23, 19005),
(1007, '2024-07-22', '"12:00-13:30', '307', 502, 21, 19003},
(1008, '2024-07-22', '12:00-13:30", '307°, 502, 21, 19010),

[ Falalsl l])ﬁ-ﬁa ﬂ'i A 14500 4990 D07 Eﬂ‘)l 4 dTn‘I\.

STUDENTS’ SBA WORK

T (P9 JE 2% AE (S E3 A H 5 46 , 8t 20 71 | (FOR REFERENCE)
SBA 77 EBIRMFIRIEE B R PO CF
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Table S1 and S2 are used to collect members’ spending in two shopping malls. Create table S1 and S2 in which
they have the same table structure as shown below:

Field name | Field Type Field Length Description
MID Character 6 Member 1D

Insert data records to the table:

Table S1 Table S2

MID SDATE AMT MID SDATE AMT
M12345 2019-10-21 850 P121011 2019-10-21 400
H10040 2019-10-21 500 R08040 2019-10-21 500
P121011 2019-10-21 400 H10040 2019-10-21 500 —_

P98765 2019-10-22 900

SDATE Date Date of spending
AMT Integer Total amount of spending on that day




Q. Menus

ENNAME

(a) List the TOTAL working hours of all staff order by
the staff name.

Chapter A7 Activity - ClassworkQ3 ¢ Saved to Drive
File Edit

View Insert Format Data Tools Extensions Help
S ¢ & F 100% v Hk$ % O 00 123 Afal -~ | —[(10]+ B I =
fir =INDIRECT($D5&"!B1")

(b) List all the Staff_id (who worked in

February) that live in Ma On Shan and w
hourly salary more than HK$20. The list
be arranged in ascending order of Staff

IRIS

SELECT SUM(b.hours)

From staff as a, working as b
WHERE a.staff_id = b.staff_id
group by a.name

SELECT a.staff _id

From staff as a, working as b

WHERE a.staff_id = b.staff_id AND a.address |
GROUP BY a.staff _id

MXara)

CARMAN

SELECT a.name,sum(b.hours)
FROM staff AS a,working AS b
WHERE a.staff_id=b.staff id
GROUP BY a.name

SELECT a.staff _id

From staff as a, working as b

WHERE a.staff_id = b.staff_id AND a.address |
GROUP BY a.staff _id

CCCCCC

SELECT a.name , sum(b.hours)
FROM STAFF AS a, Working AS b
WHERE a.staff_id = b.staff id
Group by a.name

select staff id

from staff

where address like "*Ma On Shan*" and rate >:
order by staff id

SELECT SUM(b.hours),a.name
FROM STAFF AS a,WORKING AS b
WHERE a.staff_id=b.staff id
GROUP BY a.NAME

SELECT a.staff_id

FROM STAFF AS a,WORKING AS b

WHERE a.staff_id=b.staff_id AND rate>20 ANL
ORDER BY a.staff_id

SELECT sum(b.HOURS), a.name
FROM staff as a, working as b
where a.staff _id=b.staff id

group by a.name;

®
SELECT a.staff_id

FROM staff as a, working as b

where a.staff id=b.staff id and a.address like "
order by a.staff id

B BRERIEZE—{D GSheet T{ERFE i
o MfIBYERE R SR AT LUEIE GSheet
VLOOKUP FEZF|485R A,

SELECT a.name , SUM(b.hours)
FROM staff AS a , working AS b
WHERE a.staff_id = b.staff id
GROUP BY a.name

SELECT a.staff _id

FROM STAFF AS a, WORKING AS b
WHERE a.staff_id=b.staff id

AND a.rate > 20

AND a.address LIKE "*Ma On Shan*"
ORDER BY a.staff _id




What is the expected result of the following SQLs?

SELECT * FROM S1 SELECT * FROM S1
UNION ALL UNION
SELECT * FROM S2 SELECT * FROM S2

4, What is the expected result of the following SQLs?

SELECT S1.MID, S1.SDATE, S1.AMT, S2.MID, S2.SDATE, S2.AMT
FROM S1 FULL OUTER JOIN S2 ON S1.MID = S2.mid
ORDER BY S1.MID, S1.SDATE, S2.SDATE

SR UL T {E4RAZRSQL TEDBMSHYPR




RE1FTE SQL Set # Join A

Cross-join

{ Combine Tables

LS

A cross-join 1s a join without any condition. It will map every record 1r
record in the other table. Therefore, if there are 3 records in Table A an
the resulting table will have 3 x 2 = 6 records.

Table A ¥ Table B

1A, 6

1A, 7

1B, 6

IB, 7

1C, 6
1C, 7

\ Table A
Set Join 1A Table B
(Combine by (Combine by 6
Rows) Columns) 1B
I 7
1C
. )
Union Intersect ‘ Minus Cross Join J Inner Join QOuter Join
r / r A
| | -
Equi-join Non equi- Left Outer Right Outer Full Outer
(=) g .. 20" Join | Join Join 2 UNION
D B Gichiisanhiil M U il - o
Natural Join _
: INNER
2 JOIN
3

Joins in SQL

B Medium / Fek

4, 2022

I
=

B W ke

CECH
2 2
= s

Joins are everything you'll need when dealing with databases.

Append

result set
vertically

Append
result set
horizontsa
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Note that the table STAFFREC is given a different alias (A and B) in the inner and outer SELECT
statements in order to make the test of equality conducted in the inner SELECT statement meaningful.
Such a kind of query is known as correlated subquery.

An equivalent implementation of the above query is given below.

SELECT A.Department,

FROM STAFFREC AS A

WHERE A.Salary IN (SELECT Max (B.Salary)
FROM STAFFREC AS B

A.Name , A.Salary

WHERE A.Department = B.Department

)

Staff_ID " " Name
1001 Jeffery Lee
1002 Hugo Cheung
1003 Jennifer Wong
1004 Melinda Ma
1005 Hilda Leung
Table A 1006 Nelly Tam
1007 Mable Mee
1008 Barnabv Nge
1009 Lauretta Tai
1010 Gregory Tai
1011 Rebecca Wo
1012 Robert Mee

Salary

-

50000 Sales
50000 Sales
39850 Sales
7783.6 Purchase
45670.5 Sales
4530.8 Sales
70000 Purchase
8327.3 Account
32445.34 Account
50000 Purchase
34423.4 Sales
5998 Sales

Department

Staff_lD — Name
1001 Jeffery Lee
1002 Hugo Cheung
1003 Jennifer Wong
1004 Melinda Ma
1005 Hilda Leung
Table B 1006 Nelly Tam
1007 Mable Mee
1008 Barnabv Nge
1009 Lauretta Tai
1010 Gregory Tai
1011 Rebecca Wo
1012 Robert Mee

-

50000 Sales
50000 Sales
39850 Sales
7783.6 Purchase
45670.5 Sales
4530.8 Sales
70000 Purchase
8327.3 Account
32445.34 Account
50000 Purchase
34423.4 Sales
5998 Sales

Department
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SQL ANSI-89 SQL ANSI-92

ANSI-89 Wildcard Characters
The following table lists out characters supported by ANSI-89 — ANSI-92 wildcard characters

Character Description The following table lists out characters supported by ANSI-92 —

Matches any number of characters. You can wh* finds w Character Description Example
U:E ?hi aSt:'j'Sk (*) anywhere in a and Wthz' but Fﬁ E S I EE E ', Matches any number of characters. It can  wh%o finds what, w
character string. or waten. E’—\- ’ be used as the first or last character in the  and why, but not aw
fi ~ character string. or watch.
Matches any single alphabetic character. :i-ﬂ" Inds bal {& ?):E S Q l 2 *@ ;‘E
% 9 7N Matches any single alphabetic character. :i?l“ finds ball, bell,
=7 |
ANSI-89 inner join i =:|:1‘/(
A (@)

columnl, column2

ANSI-92 inner join

tablel, table2 columnl, column2

tablel.id = table2.id; tablel
table2 tablel.id = table2.i
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Write down suitable SQL statements for the following tasks.
1.

Design a question on your own related to the SQL command ALTER TABLE and write down the

corresponding answer. (2 marks)

Question:

SQL command:
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(d) What are the results of the following SQL statements? Explain briefly.
SQL 1 SQL2

SELECT DISTINCT Department SELECT DISTINCT Department
FROM STAFFREC FROM STAFFREC
WHERE Staff ID >ANY (SELECT Staff ID | WHERE Staff ID <ANY (SELECT Staff ID
FROM ASSIGNMENT) FROM ASSIGNMENT)

(2 marks)
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