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Elective Option D:
Software Development

e Topic A on “Programming” (47 hours)

— Choose a programming language from Pascal, C,
Visual Basic, Java

e Topic B on “Programming Languages” (12 hours)
— Programming paradigms
— Language translators and compilers




Elective Option D:.
Software Development

Topic Learning Outcomes Remarks
i Programming (47 hours)
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Topic A

Programming



Topic A: Programming

Al Getting Familiar with the Programming Environment 3 periods 2 hours
A2 Input and Output 3 periods 2 hours
A3 Arithmetic Operations and Functions 4%, periods | 3 hours
A4 Selection Structure 6 periods 4 hours
A5 Iteration Structure 7% periods | 5 hours
A6 Modular Programming 9 periods 6 hours
A7 Arrays 6 periods 4 hours
A8 Strings 41/ periods 3 hours
A9 File Handling 6 periods 4 hours
Al10 | Searching, Sorting and Merging 10%2 periods | 7 hours
All | Stacks, Queues and Linked Lists 10% periods | 7 hours

Rl 70%% periods 47 hours

* 1 period = 40 minutes




Resource package for Topic A

11 Chapters (A1l — All)

4 Learning tasks
— Al - A3: Learning Task A #1
— A4 — A6: Learning Task A #2
— A7 — A9: Learning Task A #3
— A10 — All: Learning Task A #4

4 Assessment tasks
— Al — A3: Assessment Task A #1
— A4 — A6: Assessment Task A #2
— A7 — A9: Assessment Task A #3
— A10 — Al1: Assessment Task A #4

Teaching plans for each chapter
Source programs of examples and practical tasks
List of references



Resource package for Topic B

2 Chapters (B1 — B2)

2 Learning tasks

2 Assessment tasks

Teaching plans for each chapter
List of references



Highlight on Visual Basic

e Pascal, C, Visual Basic, Java
e More resources available for Pascal and C
 Highlights on Visual Basic and Java



Highlight on Visual Basic
 Visual Basic 2008 Express

— http://www. mlcrosoft com/express/DownIoads/#2008-
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http://www.microsoft.com/express/Downloads/#2008-Visual-Basic
http://www.microsoft.com/express/Downloads/#2008-Visual-Basic

Minimalist approach

e Students start as soon as possible on
meaningful tasks

— Understand the instructions with a not-so-

steep learning curve
— Use of VB Immediate Window s e
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Minimalist approach

 VB’s IntelliSense and code snippets

— VB’s IntelliSense feature offers assistance by
displaying possible code snippets

— Less syntax and typing errors

B2 ConsoleApplication] - Microsoft Yisnal Basic 2008 Express Edition
File Edit View Project Buwld Debuz  Data  Tools Window H
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Minimalist approach

e Students start as soon as possible on
meaningful tasks

— Short and simple programs
— Programs will be re-used for enhancement

 Examples are followed by similar practical
tasks

. Example  Practical Task




Minimalist approach

17 'This program converts temperature in Fahrenheit to Celsius
zil rand output the Celsius degree to 1 decimal place. d Examples are re-USed
3 and enhanced
47 Module FtoC
5 J] — Students are already
6= Sub Main() familiar with the
‘ll.lllllllllll.llllllll.llllllll.lllllllllllllllllllllllllllllllllllll..
7 4#'Dim Fahrenheit, Celsius ks Single context and source
g [ ]
: _ _ code
= 5 'Prompt the user to enter tewperature in Fahrenheit L.
10 » Console.Write ("Enter Temperature in Fahrenheit: ™) - Leam by Var|at|0n
11 » Fahrenheit = Console.ReadLig —) = I
| |
12 . nI 6 Module FtoC
13 s 'Convert the temperature 1 =
14 s Celsius = (Fahrenheit - 3Z2)8 -l Sub Main|
= ‘-IIIilllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.’
15 - 9 *Dim Fahrenheit, Celsius As Single ‘.
16 . "Output the temperature in f4p M |
. : = |
17 x;ZDnsnlE.HrltELlnEi"Temperat 11 " 'Prompt the user to enter temwperature in Fahrenheit
| 5' EEEEEEEEEESR EEEEEEEEEEENDS - . ] ! :
18 End s COonzole.llrite ("Enter Temperature in Fahrenheit: ') |
19 : Fahrenheit = Conzole.Readline () |
20: - End Module . |
E 'Convert the temperature in Fahrenheit to Celsius :
|
. Cel=ius = [(Fahrenheit - 32) * 5 f 9 |
a :
2 'Cutput the temperature in Celsius to 1 decimal place |
% Console.Writeline ("Temperature in Celsius is ™ & "{0:F1i:", Celsius),
.Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll‘
'Check a condition whether the Celsius temperature is
'greater than or equal to 36.5 and then output the message
1 Fr rr 1
If Cel=ius >= 36.8 Then
Conzole.Writeline ("You hawve fewver.™)
End If
o End Sub
“End Module




Dissection method

e Dissection is a pedagogical method to
— highlight key features of the code
— make a structured walk-through of the code

* Purposes of dissecting a program

— explain newly encountered programming
elements and technical terms in the code

— explain the code in an easy-to-follow and
step-by-step manner

e Each chapter is mostly led by dissecting
examples



Dissection method

Enter Temperature in Fahrenheit:

ﬂ
2iF Module Ftod
il
S Sub Maini()
=] Dim Fahrenheit, Celsius L=z 3ingle
10
11 'Prompt the user Lo enter temperature in Fahrenheit
12 Console.Write ("Enter Temperature in Fahrenheit: ™)
13 Fahrenheit = Console.ReadLine ()
14
15 'Convert the temperature in Fahrenheit to Celsius
16 Cel=iuz = [(Fahrenheit - 32) * 5 f/ 2
17
12 'Jutput the temperature in Celzius to 1 decimal place
19 Conzole.Writeline (MTemperature in C
=0 Two sampl e outputs are as follows:
21 'Check a condition whether the Cels LWINDOWS  system32%
22 'greater than or equal to 36.5 and
23 '"on hawe fever.™ accordingly. Temperature in Celzius iz 36.8
24 If Celsius »= 36.85 Then You have fever. ;
Presz any key to continue . . .
25 Conzole.Writeline ("You have fews
26 End If
27 End Suhb
28
22 LEnd Module

"WINDOWS' system32' cm

Enter Temperature in Fahrenheit: 78
Temperature in Celsius is 36.7

Press any key to continue . . .

Fig. 1.2(b) The condition is not satisfied and the program stops after displaving the

temperature in Celsius.



Dissection method

Lines 24 to 26 are the pieces of code added, apart from additional comments. The

statement If Celsius »>= 36.8 Then in line 24 is a statement to test whether the
temperature in Celsius (stored in the variable Celsius) is greater than or equal to 368,
The expression (Celsius »>= 36.8)inthe If .. Then statement is called a condition,

which consists of comparing the value of a variable using a relational operator, ==,

with a testing value 36 8. If the condition is met (or satisfied), i.e., the condition is
evaluated as true. then the body in line 25 (Console.WritelLine ("You have
fever.")) in the If .. Then statement will be executed (Fig. 1.2(a)). The bodyv is
enclosed with the If _. Then statement and the End If statement, and If and Then are

kevwords of Visual Basic.




Good programming practice

Input and Output VB

shown below:

oh Ch W INDOWS  system32

25

Good Programming Practice 2.6 R

@ Though numeric variables are initialised to zero by Visual Basic, to avoid
"

confusion and to increase program readability, it is a good habit to initialise

\ ‘variables explicitly. )




Windows Form Application

e Faclilitate students to

write Windows

application for SBA
project if they wish

 As appendix and it is
optional

A= Form
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1Fm Public Class Forml
2 Fubhlie HiddenMNum As Integer
3
4 Frivate Zub Forml Load(EyVal sender As System.Obje
5 Randomize ()
& HiddenMNuwwm = Int(Rnd() * 100 + 1)
7
S Encd Sub
=]
104 Private Zub Buttonl Click(BEyWal sender Az System. CHf
I I'im Guess Ls Integer
1z
13 Guess = Val(TextBoxl.Text)
14 If Guess < HiddenMNum Then
15 MsgBox ("Tour guess is too smwall™)
1a Elze
17 If Guess > HiddenMum Then
15 MzgBox ("Tour guess is too large™)
19 Elze
20 M=sgBox ("Eingo, your guess is correct™)
21 End If
22 End If
23 End Sub
Z24:LEnd Class




Overview

 Chap Al — Getting Familiar with the
Programming Environment

 Introduce Object-oriented concept
—ConsolegWriteLine("Hello world")

|

 Chap A2 — Input and Output
— Input by prompting

 Chap A3 — Arithmetic operations and
functions

— Built-in functions (use of Immediate Windows)



Overview

 Chap A4 — Selection Structure

Input
Fahrenheit
temperature F

C € (F-32)*59

Output
Celsius

Input
temperature C

F ahrenheit
temperature F

C & (F-32y5/9

Nested selection

Output
“¥ou have fever.”

Output
Celsius
temperature C

Single selection

“You have fever.”,

“You are alright.”

Double selection

Output
“The numbers are equal




Overview

 Chap A5 — Iteration Structure
— Counter, Accumulator, Flag
— Data validation

— Terminating value of the inner loop is
controlled by the counter variable of the outer
loop



Overview

 Chap A6 — Modular programming
— Top-down approach, procedures
— Local variables, global variables
— Pass-by-value, pass-by-reference
— User-defined functions
— Step-wise refinement
— Stub
— Interpret errors
— Debugging
— Documentation




Overview

e “Recursion” Is introduced in Chap A6 as an
alternative solution to the same problem:
evaluating factorial

 And it is adopted in merge sort in Chap A10



Overview

Chap A7 — Arrays

— Common array manipulations

— Common pitfall: lower bound of arrays in Visual Basic starts from O

— User-defined data type: structure (to be used in Chap All)

Chap A8 — Strings

— Use VB’s Immediate Windows to try out many different string functions
Chap A9 - File Handling

— Fixed field size (use string functions in Chap A8)

Chap A10 — Searching, Sorting and Merging
— Linear search, Binary search
— Swapping
— Arrange 2 items in ascending/descending order
— Bubble sort, Insertion sort, Merge sort
— Emphasis on algorithm

— Aware the existence of other efficient sorting algorithm, such as quick
sort

— Big O notation



Overview

Swapping

Lemon juice Watermelon juice Temporary empty glass

O&T

Step 1 15 to pour watermelon juice from glass B to the empty glass C.

A B Cc

Step 2

Onee glass B 13 emptiad, lemen juice can be poursd from glass A to it

Step 3

Glass A 15 empty after lemon juice is transferred to glass B, Watermelon juice m extra
glass C can be poursd to glass AL

A B C

Lemon juice and watermelon juice are snchanged finally. The extra glass C is smpty a5 it
was, therefore, it serves 2s 2 temporary storzge during the precess of exchange.
Fig. 2.2 Exchange of juices raquires an extrs empty glass to held 2 kind of juice
tempot arily.

2nd pass

When the fourth card 6
iz dealt, the comparizons
made, from the right to
the left, with the third,
gecond and first card at
hand show that it is to be
mzerted to the right of
the first card and the
origimzl second and third
card have to be moved
to the right to make
room for the fourth card
to be mserted a3 the
zecond card after
masttion.

Insertion sort

n

seee”
= XX X

3rd pass




30
31
32
33
34
35
3G
37
33
39

Overview

« Chap All — Stacks, Queues and Llnked Lists

— Implement in terms of arrays
— No library function call

2009-12-05
12:49:24

Sub Push (EyVal towel colour As 3tring, ByRef towel As stack towel)

'upper bound of an srray of & stack is stack size - 1 hecause
'"lower bound of an array in VE starts from O
If towel.ztack pointer = stack size - 1 Then
Conzole.Writeline ("The =tack iz full.'™)
El=e
towel.stack pointer += 1
towel.element (towel.stack pointer) = towel colour
e Application of a Stack

End Sub

— retrieve most recent items
(most recent calls from
Call register of a mobile phone)

Linear queue and its drawbacks =» Circular queue



Overview

] ] index in the array item next pointer head pointer
. LII’]kEd List 0] “Chan Mary” n
— Next pointer, array index / o
: 1] “Lee John” PEEN

3 Windows Media Player ~ I_JQI}_J E_z “H u AI E){an deru%
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T
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M

A Santa Claus Is Coming to ...
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Guide
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edia
Library

Radio
Tusrner

Copy to CD
or Device

» Rabe Seleched [tems  *
Add bo Playlist...
Copy to CD or Device
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,_-_ Advanced Tag Edbor
Fnd Al Enfo
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Learning Task

Consolidate students’ learning after they
have learnt a few chapters

Go through a series of 4 learning tasks to
complete a mini-project by implementing
different features gradually

The 4 tasks are NOT fragmented, but

inter-related so that they can be combined
to become a computer game

Students gain experience to accomplish a
project similar to a SBA project



Learning Task

Mastermind game

* Player tries to decode the secret code of 4 colour code

PEJgS

 Codemaker gives feedback to the player for pegs of
correct colour and in the correct position, and pegs of
correct colour but in wrong position



Learning Task A #1

e Chap A1 - A3
— Getting familiar with the programming
environment
— Input and Output

— Arithmetic Operations and Functions



Learning Task A #1

 Design a menu (Chap A2)
— Input by prompting

— Learn by doing something v

Press any key to continue
unfamiliar, e.g.
— Console.ForegroundColor = ConsoleColor.Red

» Generate secret code (Chap A3)
— Generate random numbers  FEEEEE




Learning Task A #2

e Validate player’s choice
(Chap A4, A5)
— Flag
— Selection Structure
— Iteration Structure

View the rules of the game
View top 18 records

Uiew most recent 18 records
Quit

Enter vour choice <1-52
Invalid input

1. Start the game

. Uiew the rules of the game
. Uiew top 18 records

. Uiew most recent 18 records
. Quit

2
3
4
5

Enter vour choice <1-52
Invalid input

Start the game

View the rulez of the game
Uiew top 18 records

Uiew most recent 18 records
Quit

Enter your choice (1-5>

You have selected action 3
Press any key to continue




Learning Task A #2

e Act according to player’s

choice (Chap A6)

— Procedure (sub-routines)

— Stub programming

INDOWSh system32h cmd.exe

1. Start the game

2. Uiew rules of the game

3. Uiew top 18 records

4. Uiew most recent 10 records
5. Quit

Enter your choice €1-52» = 1
Option 1: 'Start the game' iz chosen

1. Start the game

2. Uiew rules of the game

3. Uiew top 18 records

4. Uiew most recent 18 records
5. Quit

Enter your choice ¢1-5> & 2

Option 2: 'Uiew the rules of the game*
1. Start the game

2. Uiew rules of the game

3. Uiew top 18 records

4. Uiew most recent 10 records

5. Quit

Enter your choice €1-52» = 3

iz chosen

Option 3: 'Uiew top 108 records’ iz chosen

1. Start the game

2. Uiew rules of the game

3. Uiew top 18 records

4. Uiew most recent 18 records
5. Quit

Enter your choice ¢1-5> - 4

Option 4: 'Uiew most recent 18 records’

1. Start the game

2. Uiew rules of the game

3. Uiew top 18 records

4. Uiew most recent 10 records
5. Quit

Enter your choice €1-52

Good bye
Fress any key to continue . . .

iz chosen




Learning Task A #2

 Play a dummy
game (Chap A4,
A5, AbG)
— Counting
— Selection Structur
— Iteration Structure
— Testing &

Debugging

WINDOWS' system

1. Start the game
Uiew the rules of the game
Uiew top 18 records
Uiew most recent 18 records
Quit

Enter your choice (1-5> =

Trial
Guess
Guess
Guess
Guess
Trial
Guess
Guess
Guess
Guess
Trial
Guess
Guess
Guess
Guess

o B3 bk Dl L B0 b D P ) ) b b
TRININ
Ll = Tl - ol L FL OV S g LR L

Great, you’ve guessed in 3 trials.

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

4. Uiew most recent 18 records
5. Quit

Enter vour choice ¢1-5> :

" WINDDWS' syst

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

4. Uiew most recent 10 records
o

your choice €1-52

e G DD b P P o DD bk P i D D bk 0 i o D bk P01 D D) ek ek
[TRE TR} TN TE R S . N el o TR B S PR Y L

Guess

The zecret code iz 4 1 2 1

1. Start the game

2. Uiew the rulesz of the game
3. Udiew top 18 records

4. Uiew most recent 10 records
o

opur choice €1-52> =




Learning Task A #2

 Time the game
—_— Learn by doing Something g iew top records
unfamiliar, e.g. get the A

. Uiew most recent 180 records
Guess

. Quit
Guess

system time and store as a &
date data type

i

1 =1
2 = 2
3 = 3
4 = 4
2

1 := 4
2 = 3
3 = 2
4 - 1
3

1 :- 4
2 -1
3 - 2
4 = 1

- wou've guessed in 3 trials.

You have used 67 seconds.

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

4. Uiew most recent 18 records
L. Quit

E

nter your choice ¢1-5» =
A 3




Learning Task A #3

\ WINDOWS', syste

Start the game
o II I I rove the data View the rules of the game
View top 18 records

View most recent 18 records

Quit

structure and user-
interface (Chap A7, A8) =l

GG
vy

— Array Th(e; secret code is

1. Start the game
2. Uiew the rules of the game

— Read single character s emrrrrermre

L. Quit

from a ke StrOke Enter EE::;ttﬁt}zmrﬁiig: of the game
)/ Uiew top 18 records

Uiew most »ecent 18 records
Quit

Enter wvour choice <1-5> = 1

o Implement level of difficulty e a—

Intermediate — a maximum of
3. Challenging — a maximum of 8 trials

Chooze a level of difficulty <1-3>

GGGG
YyYYy

GG
GG

Yy
vy

1
2
3
4
5
6
7
8
?
1
1




Learning Task A #3

&t C:H WINDOWS' system32' cn

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

g. Uiew most recent 18 records

e Check the player’s guess
- Algorlthm Ent::i:-mu- choice (1-5> : 1

»Count number of pegs of 2" Inftmmediatc ™ L ucimum of To rinte
correct colour in the correct KR
position (Black) first 1 g

» Count number of pegs of : .
correct colour but in wrong il oe g
position

. Start the game

. Uiew the rules of the game
. Uiew top 18 records

. Uiew most recent 18 records

our choice (1-5)» =




Learning Task A #3

e Save winner’'s details to
file (Chap A8, A9)
— Strings
— File Handling

YW WINDOWS, system325,C

Start the game

View the rules of the game
View top 18 records

Uiew most recent 18 records
Quit

Enter your choice (1-52 : 1
1. Easy — a maximum of 12 trials

2. Intermediate — a maximum of 18 trials
3. Challenging — a maximum of 8 trials

a
1
2
3
4

vou've guesszed in 4 trials.
You have used 11 seconds.

Enter vour name : Yong Thomas

File Edit Format Wiew Help

WONG THOMAS 0611 ]
LEE POLLY 017

SZETO AU YEUNG CATHELL103

LEE ANTHONY 12110

FONG RICHARD 0064

CHAN ZOE 1070

ALl MICHAEL 0329

PANG ELIZABETH 0332

HO LAWRENCE 0626

WONG DORIS 046

S0 DANIEL 035

LEE TIFFANY 0535

ALl MICHAEL 0725

LEE ANTHONY 0828

[ J_‘




Learning Task A #3

 Read the rules of the game from file and
display (Chap A9)
— File Handling

MWINDDWS, system32h cmd.exe

. Start the game

. View the rules of the game
. View top 18 records

. Uliew most recent 10 records
. Quit

Enter your choice €1-5> = 2
Maztermind game - rules of the game

The computer randomly generatez a set of secret code.

which conszitst of 4 coloured code pegs:

R stands for Red;

G stands for Greens;

Y ztands for Yellow;

M stands for Magenta.

The colour code pegs may be duplicated,. e.g. RGYY.

You, as the player, attempt to decode the zecret code.

If vour guess of a peg iz of correct colour and correct position, then

a black indicator peg (represented by B> will be shown.

If your guess of a peg is of correct colowur,. but wrong position, then

a white indicator peg (represzented hy W) will he shown.

With the black and wvhite indicator pegs, you can improve your next guesses.
For example,. the secret code is RGYY

Your guess is MGYM yields BB <'G" and "Y' match the 2nd and 3rd code pegs?
Your guess iz MGYR yields BEBW <"G" and "¥" match the 2Znd and 3»d code pegs,.
"R matches the colouwr. but not position of the 1st code peg)

The number of trials that you can attempt depends on the level of difficulty
that you have selected.

You win the game if you decode all 4 coloured code pegs. i.e.

wvhen 4 black indicator pegs are shoun.

Prezz any key to »return to the menu



Learning Task A #4

e Sort the records of the winners (Chap A10)
— Sorti ng o+ C\WINDOWS) system32\cmid.exe

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

4. Uiew most recent 18 records
L. Quit

Enter vour choice ¢1-5» = 3

Jiew the top 18 records according to =
1. Time used
2. Ho. of trials used

Your choice <1-2> = 2

Time used
Mo. of trialzs <(seconds?

LEE POLLY

Al MICHAEL

S0 DANIEL
WONG DORIS

LEE TIFFANY
WONG THOMAS

HO LAWRENCE

AU MICHAEL
PANG ELIZABETH
LEE AWMTHONY

COC0 =] SN LA o L Ll =

1
2
3
4
5
b
7
8
?
a

=9

Start the game

View the rulez of the game
Uiew top 18 records

Uiew most recent 18 records
Quit

1
2
3
4
5
E

nter your choice {1-5) =




Learning Task A #4

* Retrieve most recent records (Chap All)
— Stacks

WINDOWS' system32h, cmd.exe

Start the game

View the rules of the game
View top 18 records

Uiew most recent 18 records
Quit

Enter vour choice <1-5> = 4

Time used
Mo. of trialzs <(seconds?

LEE ANTHONY

Al MICHAEL
LEE TIFFANY

S0 DANIEL
WONG DORIS

HO LAYWRENCE
PANG ELIZABETH
Al MICHAEL
GCHAN ZOE

FONG RICHARD

juy
WO ) G 00O b L LA AT

1. Start the game

2. Uiew the rules of the game
3. Uiew top 18 records

4. Uiew most recent 18 records
L. Quit

E

nter your choice {1-5) =




Learning Task A #4

* Finalize the game by removing the pre-set
secret code el

Start the game

View the rules of the game
View top 18 records

Uiew most recent 18 records
Quit

Enter vour choice ¢1-5>» = 1

1. Easy — a maximum of 12 trials
Intermediate — a maximum of 18 trials
Challenging — a maximum of 8 trials

level of difficulty {1-3> = 1

Start the game

Uiew the rules of the game
View top 18 records

Uiew most recent 18 records
Quit

nter your choice (1-5» =




Assessment Task A #1 — #4

Chapter Al Getting familiar with the programming environment
Chapter A2 Input and output

Chapter A3 Arithmetic operations and functiong
Lineno. Statement
EIEI-E'ESEJFQ“EI_ 1 Function Encryption(ByWal x As 5tring) As String
1. Which of the following is a valid variable name in VB? | 2 Dim i As Integer
A MyvAge2010 3 Dim result As String
B. 2010MvAge 4 resuln = "%
. _MyvAge 5 For i = 0 To x.Length - 1
D My Age 6 result = result & Chr{lsc({x.S5ubstring{i, 1}} + 3)
T Hext
g Return (result)
9
8 Function Function (ByVal =() As Integer, By 10 Sub Main
Ee Integery Bs Integer 11 Console.WritelLine (Encryption (®"gold4™)
9 Dim i, smallest position A3 Integer 12 End Sub
10 smallest position = start position
11 For i = start position To x.GetUpperS{ {a) Fill in the following table after the statement in line 6 is executed in each pass.
12 If x(i) < I:I N pass | Rsc(x.5ubstring(i, 1)) |Chr(SubString(i, 1)) + 3) | result
13 I 1
14 End If 2
15 Next 3
16 Eeturn (l:lj 4
17 End Function 5




Assessment Task A #1 — #4

Tic-Tac-Toe is a famous game for 2 players to take turn to mark crosses ( X) and

noughts ("O™) on spaces of a 3 bv 3 grid. A plaver wins the game if he is the first

one to mark 3 of his svmbols either in a horizontal, vertical or diagonal row, e.g.

X

X

X

X]| XX X

X

A one-dimensional array grid(28) is declared as Char tvpe to represent spaces of the

grid in the following way:

0 1]2
3 | 4D
6 | 7 |8

For instance, a cross is assigned to the centre space w

grid(4) = "X"

A nought is assigned to the lower right comer with thi

grid(z) = "o"

{c) Write a user-defined function Player X Win Horizontal to return a Boolean

value True if the plaver who marks crosses wins by marking 3 crosses at one of
the 3 horizontal rows. Otherwise, the function retums a Boolean value False.
The arrav gridis passed to the function as a parameter.

Function Player X Win Horizomtal (BEyWal g{) As Char) As Boolean



Teaching plan for each chapter

Teaching plan for topic A: Programming

Chapter A2 — Input and Output

Objectives

1. To understand how to use the methods writeLine and write for output and recognise their difference.

2. To use format specifier to display formatted output.

[o LU T N WS

Duration

To declare constants and variables with appropriate data type.

To understand how to use the method readrnine for input.

To use assignment statements to assign values to a constant and a variable.

To recognise input by prompting improves user-friendliness of a program.

2 hours in total (approximately equivalent to 3 periods, each period lasts 40 minutes)

Resources

1. Learning task sheet A#1 (The learning task should be attempted after completing chapter A3 )

2. Assessment task sheet A#1 (The assessment task should be attempted after completing chapter A3 )

Susoested time allocation

Learning outcomes Duration in | Section /Resources in the Learning & Teaching activities | Teaching points / Explanatory notes
minutes Package
1. Identify the inputs | 40 min ® Section 1 ® Introduce the output ® Direct instruction.
and outputs (1 period) method write and ® Compare the effects of using

involved in a

solution.

recoguise the difference
between the methods

the methods write and

WriteLine.




Topic B

Programming Languages



Topic B: Programming Languages

Bl

Programming paradigms

10%2 periods | 7 hours

B2

Language translators and compilers 7% periods | 5 hours

Total: [EESReI=TalelefS 12 hours

 Briefly in the current HKCEE CIT

Selection of programming languages

HKCEE CIT

Students should be aware that there exist different types of
programming paradigm, such as imperative programming,
object-oriented programming, logic programming, etc.

Students should also be aware that different programming
languages are designed to satisfy different specific purposes.




Topic B: Programming Languages

e But, it is required in detalls in the current
HKAL CS
B. Programming Languages l (9 hours) '

+ Evaluation of + Students should develop a basic understanding of the programming
programming paradigms involved in procedural, declarative, object-oriented. visual
languages and query languages and be able to describe the criteria for selecting a

programming language for problem-solving in a given context.

* Program translation + Students should have a basic understanding of the need for high-level
and stages of programming languages and the processes involved in the translation
compilation and analysis of such programs. Concepts include lexical, syntactic

and semantic analysis, code generation, linkers and loaders, and
compilers and interpreters.

e Topic B is pitched to HKAL CS standard



Evolution of programming languages

 Low-level (Machine code, Assembly language) vs. High-
level programming languages (3GL, 4GL, 5GL)

Imperative Object-oriented Declarative

1950 languages languages languages

Fortran

1960 cosoL H ALcoL

BASIC Simula

1970
| pasca
e
1980 :
C++

1990 VisualB amc[ h J
( ava
2000

VisualBasic NET |




Programming paradigms

e Programming paradigms
— Procedural (imperative)
— Object-oriented
— Declarative

— Query (designed for DBMS; not generic and not a
paradigm)

|k Programming Languages (12 hours)
Programming paradigms e B aware of the evolution o
I unming |
Recognise the programming paradigms Une programming langunse for cach
involved in procedural, logic, paradigm is selected for illustration.
bject-oriented and query | 5




Procedural programming paradigm

e Key concepts
— Variables
— Commands
— Procedures

* Procedure is the representation of the
method of solving a real-world problem

 Advantages and disadvantages

NIGrcar

ime = B.A0000A =zpee
ime = 1.000008@ =spee
ime = 2.000008 spee

= @A.A0BABA fuel = 2600.000000
= 5.PAAAABA fuel = 170.000000
= 1A.0808AA fuel = 180.00BOABA
= 15.A88888 fuel = 17HA.HAABAAA
= 20.0808608 fuel = 166.00000Q
= 25.888888 fuel = 150.000608A

L=-R - -R-R =~
="R=T="R=Tg ==

ime = 4.0 =zpee

H
t
t
t
time = 3.000008 =spee
t
time = 5.00000A =spee
H

ST Cx
4




Object-oriented programming paradigm

* Object and classes
« Encapsulation

* Inheritance

e Polymorphism ihat operate onthe data

(Class)

(base class/parent class)

m ethod: show =school name

Kindergarten Primary school Secondary school isub:class)

(Objects)




Object-oriented programming paradigm

* Object and classes
« Encapsulation

* Inheritance

e Polymorphism

| Public Class School

Private school name As String
Private school address As String

fPublic Sub New()
'Program Statement= Lo be coded to construct a new school

ILEnd Sub

'Program statements to be coded to display the variable school name

fPrivate sub show_school name() ]

\End Sub
End Class




Declarative programming paradigm

o Students should practice so as to
experience the difference between
declarative programming paradigm and
procedural/OO programming paradigms

 Recap 5GL is focused on “What to solve”
rather than “How to solve”

* Free Prolog compilers available, e.g.
— GNU Prolog
— SWI Prolog



Prolog

« Easy to start the hands-on practice

— Notepad Editor / Built-in Editor
— Enter “fact” and “rule” -loix]

File Edit Format Wiew Help
S A Prolog program to trace along a family tree %/ -
— Make Query S facts v/ e

alefalan).
maleChilly).
malefcTivel.
malefdavid).

parentalan, billy).
parentalan, <liwe).

USWI-Prolog {Multi-threaded, version 5.6.64)
File Edit Settings Run Debug Help = =
Welcome to SWI-Prolog (Hulti-threaded, 32 bits, Version ‘

Copyright (o) 1990-2008 TUniversity of Amnsterdan. athar (F,x):- parentiF,xJ, malELF:' l
SWI-Prolog comes with ABSOLUTELY HO WARERANTY. This i= f]_J
4

and vou are welcome to redistribute 1t under certain co
Flea=ze wi=it http - swww.=svi-prolog.org for details.

For help. use Y- help(Topic). or 77— aproposiWord).

?

o family.pl DDmp;:;\ 0.00 gsec, 1.492 bhytes
?— male(billy).
true.

1
A
1

2 ?— parenti{f, clive).
i = alan.

3 ?— fatheri{alan. Y.
¥ = billy ;

¥ = clive.

false.

4 ?— parent(Z. davifj)




Prolog

e Learning Task B #1
i i i i

william 9 zoe victor 99 yvonne

|
i 1 i1 ih

frank fiona david carol . alan alice - \LISWI-Prolog {Multi-threaded, version 5.6.64)

------- - memmmma®
File Edit Settings Run Debug Help
1 ?- grandparent(X. garv).
X = william :
= zoe :
‘ false.

gary eric daisy emily billy clive becky 2 ?7- grandparent(william, X).
= billy ;

= clive

= becky

= gary .

= gric ;

= daisy

= emily.

male, female

father, mother, parent
sibling

grandparent, cousin o

7- cousin(X, becky).
gary

o
PR R L R R R




Query language

* Experience query language by practicing

E Employee : Table =10 x|
Employee [D Marne SEX DoB | Department

| p | 07001 Wong Tai Man | I 1985.01.13 Administration

| |07002 Lee Ziu Mei F 1934.11.24 Arccounting

| |07003 Lau Bo Bo F 1983.07.31 Sales

| |05002 Wong Lok Tin (M 1957.04.09 Sales

| (08003 Lee Chi fai Ml 1986.12.10 Accounting

| |09001 Chan Ay F 1983.09.17 Sales

*

Record: 14 ¢ || 1 v [ ri]r#] of & 1] | |

SELECT Name, Department =10l x|

Marne Department
FROM Employee

P [Chan Amy Sales
WHERE Sex ='F’ Lau Bo Bo Sales
ORDER. BY Name: Lee Siu Mei Accounting

*

Record: HI 1 II 1k IHIHEI af 3




Criteria of selecting a programming
language

 No universal rules, but some criteria are
provided for consideration

 Justify decision after comparing several
candidate programming languages

e Case study: Learning Task B #2,
Assessment Task B #1



Criteria of selecting a programming

language
e Learning task: Develop a small-scale library
system

* Assessment task: Develop a program to be used
In sports day

tools

—

computer language. This can
affect the application development
time significantly.

o J

Relevant
' SR requirement Visual
Criterion Description code [ Findings \ Pascal Basic Java
Execution It refers to the efficient execution | B2 C language compiler can
efficiency of non-1/0 computational generate efficient
operations. executable code.
Portability It is used in the narrow sense that | C1 C language and Java have
the source code can be easily very good portability v
compiled to executable codes on across a wide range of
different operating svstems. computer platforms.
Eeadability It means whether a program C2 Aslong as a programmer
written in a language can be read has a good programming
and understood with ease. habit, the code should be
easilv understood by v v v
others, no matter which
programming language he
uses to code.
Utility It concems the availabilitv of a Gl C. VB and Java have
libraries and | wide range of utilitv libraries and plentv of utilitv libraries to
development | efficient development tools for a use. ¥ r




Topic B2: Language translators and
compllers

 Why translator Is o1.00:
needed? |

e Source code,
Intermediate code, Ui
executable code

/Tr;nslatur \

O bject Machine
source

code (intermediatecode) (oxecutable o)




Compilers and Interpreters

e \What a compiler
does and what
an interpreter
does?

e Compare
compilers and
Interpreters

Source
program

Source
program

Interpreter

Target
program

Qutput

Output



Overview of phases of compilation

Front end

« HKDSE
sample paper

Q4 (S

Lexical analysis
[scanner]

i

Syntactic analysis
[Parser]

Semantic analysis
[Semantic analyzer]

- O O . . . . .

b

parse tree
with semantic info

™

— — — —-— o —

AN . -_—H

Code generation
[Code generator]

—-— o

FEEEEER R - - -

il o i
r .
P
o
L
]
o
j=4
3,
0
o
=
-




Lexical analysis

 What a lexical analyzer does?

e Character stream from source code = Tokens +
Symbols table

program add

[Calculate the sum of 2 integers]
r sum, X, ¥y : integer

start

input (x, v

sUm := X + ¥
output (sum)
end

\:

program add var sum ; x ; v
integer start input ( x
x + v cukbput ! sum
end




Parser

e What is syntactic analysis?
 Tokens =» Parse tree

<Bum= <:=> <x> <+> <y>

( Paser ]

<'=>

T —

<sum-> <+>

T

—¥x> -I:I'_l:r:-‘l-



Semantic analyzer

 What a semantic analyzer does?

 Parse tree + Symbols =» Parse tree with
semantic information

e Front end



Back end of a compiler

Code generation + Code optimization

e |Intermediate code (e.qg. Java bytecode)
e Java Virtual Machine (JVM)

\9')-\

2 : E
Compile to computer's
executable code
y & o

Compile to mobile phone’s
executable code

Compile to personal
digital assistant’s (PDA)
executable code

Java source code

Compile once only
to an intermediate
ohjecl code

Bytecode runs directly on
computer's lava v IITlldl machine

-
FE W

[EFE I A G n

B 0 2 Bytecode runs directly on

I g —— g 5

mobile phone’s Java

i : ;
gw virtual machine
m A

Java's bytecode

|

Bytecode runs directly on
personal digital assistant's
(PDA) Java virtual machine




Linker and loader

e Functions of a linker and a loader

e Dynamic linking (DLL)

: Intermediate
Main . .
Compiler object
program : _
file Single
. executable
Linker
common :
: . Object
subroutine Compiler
file
module
:_H-'IIIELIFE"."IEWEY.HESDLIFCES
common o _JFlugins
subroutine Compiler > L) PropertyPanels
module file [CQTComponents
0T avskem
. |2y QuickTimePlaver . Resources
PI’G-CO"’!DI'Gd ";I QTPlugin. oo
subroutines [&|Picturetiewer
£ QTInfa
3 QOTTask

e Falder
Filz Folder
File Folder
File Folder
File Folder
File Folder
762 KB AckivelX Conkral
536 KB Application
764 KB Application
404 KB Application

"_I QTOConkrol.dll
| %] qToLibrary.di
{&] QTUIPanelConkral. di

application Extension
788 KE  Application Extension
Application Extension

9 Sample

oCumen
19KB  QuickTime Image
55 KB CQuickTime Movie



Assessment Task B #2

Chapter B2 Language translators and compilers

Exercise / Quiz
1. (a) The source code of a program written in a high level language must be translated
to an object code before the program can be executed on a computer. What is

meant by “source code™ and “object code™?

(b} What are the purposes of a compiler?

{c) Suggest anv TWO reasons why almost all programs are usuallv compiled before

thev are sold to customers.




The End
Thank you

Pass to “Highlight on Java”



PROMOTION SESSION ON
NSS ICT ELECTIVE —

Highlights on Java

Centre for Information Technology in
Education, HKU



Elective Option D:.
Software Development

e Topic A on “Programming” (47 hours)
— Choose a programming language from Pascal, C,
Visual Basic, Java
e Topic B on “Programming Languages” (12 hglm)
— Programming paradigms %

I anAiianno tranclatnre anAd r\nmnilors
THE SOURCE FOR JAVA" TECHNOLOGY

£, http:ffiava.sun,comy




Topic A: Java Programming

1 Getting Familiar with the Programming Environment 3 periods 2 hours
2 Input and Output 3 periods 2 hours
3 Arithmetic Operations and Functions 4%> periods 3 hours
4 Selection Structure 6 periods 4 hours
5 Iteration Structure 7Y% periods | 5 hours
® | Programming Modules in Java dperiods | 6 hours
7 Arrays 6 periods 4 hours
8 Strings 435 periods | 3 hours
9 File Handling 6 periods 4 hours
10 Searching, Sorting and Merging 10%: periods | 7 hours
11 Stacks, Queues and Linked Lists 10% periods | 7 hours

Rl 702~ periods 47 hours

Java is an Object Oriented Language Yet still allows programming
With Modules/Methods !!




Resource package

11 Chapters (A1l — All)

4 Learning tasks
— Al - A3: Learning Task A #1
— A4 — A6: Learning Task A #2
— A7 — A9: Learning Task A #3
— A10 — All: Learning Task A #4

4 Assessment tasks
— Al — A3: Assessment Task A #1
— A4 — A6: Assessment Task A #2
— A7 — A9: Assessment Task A #3
— A10 — Al1: Assessment Task A #4

Teaching plans for each chapter
Source programs of examples and practical tasks



Highlight on Java

 Programming Languages of Choices :
Pascal, C, Visual Basic, Java

e Numerous resources for Pascal and C

« Highlights on Visual Basic and Java



Highlight on Java IDE - NetBeans

e NetBeans Version 6.7.1 or Later

— http://lwww.netbeans.org

File Edit Yiew History Bookmarks  Tools  Help

@" c . Ny l':‘. E] http:ffnetbeans. orgf ljﬁr 2] ".'l' g
[] Most visited |j Customize Links |:] Free Hotmail |:] windows Marketplace |j Windows Media |:] Windows |j file: ] {C: {Documents...
¢ &0 | wesearen bps M- -0 - -2 -0-

| ) Welcome to NetBeans ||

Plugins

NetBeans IDE 6.8

The only IDE you need! Runs on
Windows, Linux, Mac 05 ¥ and
Solaris, MetBeans IDE is
open-source and free,

| & Download FREE Video: Get Tomorrow Today with NetBeans 6.6
" NetBeans IDE6.8

Featured News
NetBeans IDE 6.9 Milestone 1 Awailable for Download

© Learn Maore about MetBeans IDE

@ Get the NetBeans DVD © see all News



http://www.netbeans.org/

Highlight on Java IDE - NetBeans

* Notes on Downloads — oiyif dek pace

IS not a concern !!

j ij NetBeans IDE Download

6.5 B5.9M1 Python EAZ  Dewvelopment  Archiv

10E : : ;

| e English ¥ | Platform: |Windows 2000/-FMista / Vl
Monthl\,r DWeekIy

M MetBeans can contact me at this address

A DE Download Bundles
Ruby CAC+H+ FHR

MNetBe

JavaFx
[ ]
®

' Java SE
JawaFx
Jawa web and EE
Jawa ME

Ruby

AT+

Groowy

PHP

Bundled servers

[ o o O

&) 5un GlassFish Enterprise
Server vi

&) Apache Tomcat 6.0.20

( Download | ( Download | ( Downioad ) ( Download ) ( Download | ( Download | ( Downioad )




Highlight on Java IDE - NetBeans

e If your download starts with the
‘minimal’ approach, one can always
update with the additional features
(such as C++ or PHP) as ‘Plug-ins’
later.

 In fact, all available features in
Netbeans are loaded incrementally as
“modules” during program



Highlight on Java IDE - NetBeans

e Updates on Plug-ins:: go to the
“Tools” menu -> click on “Plugins”

¥ NetBeans IDE 6.7.1

File Edit Miew Mavigake Source Refactor Run Debug  Profile  Team BEGES Window  Help

5 F [E (= [eiskine = EIEIP Eéf Add to Palette. .
. e Internationalization L
Proj.. 41 x|:Files Services Classes | Start Rt
'®-[] C-Application_1 7 Java Platforms
Pvthon Platforms

[l Favorites

MetBeans Platforms

Fubey Plakforms .
Yariables

Libraries

Fuby Gems

Servers

Templates

CTDs and #ML Schemas  B_\
Paletke b

Options

" WO O g T i ails

ar



Highlight on Java IDE - NetBeans

* Next, the IDE “Plugins” window will pop up.
Simply click on the “Available Plugins” and
che 0 install.

¥ Plugins

| Updates (1) Available Plugins (39) | Downloaded | Installed (38) | settings
Inskall | Mame Categary 7 Source R
B ada Ada rom (| Ada
[0  AdaPlatform Ada e IT2a - - -
O] AdaEditor Ada 'uTu‘ Gy Community Contributed Plugin
[ Adaoptions ada ‘lfl'_m‘ Version: 0.2.0
O] Adatep Auda ufl Author: sndrea Lucarelli
[0 AdaProject Ada i) || pates 10/13/09
[] Use System Deskkop Base IDE O Source: Plugin Portal
] Exportas arc Base IDE i Homepage: http: | fwiki netheans orgfada
[] 5akila Sample Database Database ¥l
[  #s09CertificateFileSuppart Data Files IR Plugin Description
[]  IRebel Netbeans Flugin Debugging fb
[ Module Manager Developing MetE. .. @ Provides tools and support for Ada development, Inchudes Ada editor, build and run
[] MetBeans AP Documentaticn Developing MetE. .. U application with GMAT platForm and minimal Help support, Debugger, unit testing,
] Openoffice.arg APL Plugin Developing Cpe. .. l'gj ;amples .and documentati!m.w will be pravided in the next release. For more
[]  Special copylpaste Editing 'uTu‘ information, see http: fjwiki.netbeans.org/Ada
[] Copy and Paste History Editing Irm]
[]  Autosave Module Editing IR
[ Faormat Many Editing i
] #PathUt Editing P
[] MetBeans Media Player Module Entertainment L7
[ stack Analyzer Experimental B =




Highlight on Java IDE - NetBeans

« After the required plugins are downloaded
and installed, it will prompt for restarting of
the IDE aqgain.

Unpacking File: org-netbheans-soa-libs-jgo.nbm



Minimalist approach

e Students start as soon as possible on
some meaningful tasks

— Understand basic instructions with a flat
learning curve

— Extensive Uses of NetBeans IDE facilities
including the Project Window, Code Window,
Output Window, “Debug” function and auto-
filling function for suggestions of concerned
Java packages, methods and formats of input
parameters, and so on.



The starting IDE interface..

® NetBeans IDE 6.7.1

File Edit “ew Mavigate Source Refactor Run Debug Prefile Team Tools  Window\ Help

E % |_” .,‘__ug':'.i | <default canfig> v Ilj Fllz”ld 3 ||:{/ @~

o ("Projects | 40 x :Files |Services || StartPage x| )
=
m
(18
% NetBeanSIDE 6.7.1
5 N A wawaE sl n
My Ne
- P '__--'-'-' P
» B »
i Getting Started with JAX-WS Web Services
@ InputVars1
This tutarial showes how to use MetBeans IDE 6 to developing a JACGUNE w
= = -
C-Application_1 class in a Java SE application, arin a servlet or J5F page.
%5 Insert_lemon_for_fruits_Vo0
. Good IDE for RubyOnRails 4 NetBeans (Blog)
& search_flight_vo : ; :
Mew to RubyonRails, developer Privank Patel decides to test three RaR IC
&> Linear_Search_\0 the NetBeans IDE comes out ahead!
@ Search_for_a_name_in_array k "
HetBeans IDE 6.9 Milestone 1 Available for Download
2 . : ATl @ Modify_orange_for_fruits_u0 The MetBeans team iz pleased to announce that NetBeans IDE 6.9 Miles
gt Mok .= & Delete_Kiwi_rec_from_text V0 Download NetBeans IDE 6.9 Milestane 1 Highlights of this stabilized devs
v < _Tec_| _text_
CPU usage i =5 Average_of_10_scores
g - B User @ Write_n_read_from_same_text_V0
75 3 [ System
50 et irase] DA s
AR Tirne: 0:00
| N U N S MU Y U S [N S [N S I Y I | E
i:_ utpuk \

N



More on the IDE Interface...

W JavaApplication1 - NetBeans IDE 6.7.1

Flle Eclc wiew Mawgate Sowce Refador Run Debug Profile Team Tods window Help

- doardsopehn The cenplate: in: the Salitchs
Lﬁ Test Packages o o -

+- [ Libtanes *

+-[3 Test Librares . ; }
packsage javaapplicationl; (1 d \\___, d
PR b i

Pl"(}j eCt * @author o
\‘_ind(}“ p!:;lic clazs Main ¢

L
!

* @param aryo tho comoand line cropamento

i

:Mavigator rublin atatiz wnid mafrm String[] args:
Mernbers View b A7 TODe sude @pplicacivn Tugic Hese
Sy Man '

(p man(=tring[] args)

Navigator

fProjects 41 = | Files |- Services Skzvk Page s | |4 Main.java x| L4 ¥ [=]
=& savaspplicationl 1 - ) s | @ A
- s B-E95SE FL8 g @8 |8 s
'8 Source Packagss i
5 javaspplication1 '
:_H - % To chaage thisz tenplate, chooze Tcols | Tenplates

T
Window o
E] Diescriotion
= . ﬁlTODO cede appleation lagic hers

Tasks Window

i
=
¥

Tile: Lne
'\’Iain. java |1 g

Location

|. ..ahpplication 1 srelavaapmic




Starting with Simple Java programs for
ease of learning and “confidence”..

® NetBeans IDE 6.7.1

File Edit ‘iew Mavigate Source Refactor Run Debug  Profile  Team  Tools  Window  Help

‘E 'F’:| E = L0 | <default config= e ':ﬁ” j& b ';'_E - C[g -
fEF'.I.‘D.ilEEt.S a x-gifiles ‘Services f §t_.§|rt _E;a_ge_ x @E" .r;“-l.;i.n.-j;ava x.i__

If%:--ﬁ HellowApplicationl - -_,':'. - B - ﬂ% |5| |:||:I ‘,r? {L_‘>DD

+'I ICA Source Packages |, : e I
[-[@ Test Packages B

|

(il Favarites

i 2 in Tenplate
I Libraries ; ;
& Test Libraries i A :

5

& package Javaapplicationl:

7

8 &

9

10 Bauthor wtam

11 w

12 public class Main |

13

14 [ :

15 hi C RLL™

=
(]

Eparam args

=
~1
I

: HelloW Applicationl - Navi... " Run Monitor x| .

>
i
o
{1

= public static wvoid main(3tring[] args)
CPU usage | e T A : :
ARE W User
7B [ System
50

251

=
L]

e appllicaclion 1oglc here

System. out.println("Hello World !!yn™):

[ [
| e o

return;

[~
-
I
—

Tirne: D00 23|

|- Output S x| Tasks




Starting with Simple Java programs for
ease of learning and “confidence”..

e As In most programming paradigms or
reference, “Hello World” is often the first and

simplest sample program that is sufficient to
DEMONSTRATE::

— The minimal library files/packages that must be
iIncluded to write a (Java) program,

— The basic function/method to display/output the “Hello
World” message (a constant Java String);

— How the program interact/communicate with its

underlying O.S. platform, i.e. through the main()
method of the user-defined class !!



Starting with Simple Java programs for
ease of learning.

® InputVars1 - NetBeans IDE 6.7.1

File Edit Wiew Navigate Source  Refactor Rum Debug  Profile  Team Tools  Window  Help

S D¢ ; ?Ej > &S~ G-

tPage ] il @} Main. ]ava x

Prl:l]ecl:s Al = Fi

i [Esarvices L
z [ e
2 . | & B | 2 e H &
2 |5 Source Packages B = =
C® TestPacka
ges raah = .-
& Lbrares : ange this cemplace, choose Toops[D@EA@NISTrate
H-I0@ Test Libraries AR S b -
al the available
5 - -
5 package inputvarsi; input methods in
7 import java.io.®:
] Java
9 public class Main §
10
115 public static woid mairn(3tring[] args) throys IOException {
12 ot S
13
14
15
= — - 16 EufferedReader =stdin = new
|: Input¥ars1 - Navigator | Run Monitor 40 ’_"_!! 19 BufferedReader (new InputStream@eader (System.in)):
S All 18 line = stdin.readLine(];
s 19 Numnl = Integer.parselntiline):
1o - W User 20
5 i3] : 5 :
System izl line stdin.readlLine () :
50 -
22 Integer. parseInt(line
25I|||||||||||||||||Til-ne:t':l:":l |2'3- x =
Dutput ¥ x;ETasks
Memory usage




Different Abstraction Levels of

Programming..

Application
Level

Language Program

Level J
!

Compilation

"

Machine target code
| evel machine

Program
T
Interpreter
T
T

machine

Java

|

Compilation

l

Byte-code (.class)

l

Interpreter (JVM)

l

Machine



Java Compiler + Interpreter (JVM)
= Portability (or Platform Independence) !!

Code generation + Code optimization done by
the Java compiler [jJavac.exe in the JDK]

Compile to computer's
executable code

®
[+3

Compile to mobile phone'’s

executable code
.r/

Compile to personal
digital assistant’s (PDA)
executable code

Java source code

Compile once only
to anintermediate

ohbject code a
s

Bytecode runs directly on
computer’s Java virtual machine

-

Bytecode runs directly on I‘

mobile phone's Java

3 virtual machine
e
|
/

Java's bytecode

4

Bytecade runs directly on
personal digital assistant's
(PDA) Java virtual machine




Demo. of Compilation +
Interpretation...(Using Commands)

Teachers may consider to perform a demo. to
the students to clearly illustrate the following
steps:

A=
,i}l
Qo - ©  (F Psowet [[rots | |5 3 X 9[-

Address |13 C\Documents and Settingsivtamiiy DocumentsiNetBeansProjectsiHellowapplication 1 srojavaapplicationd = = =

Folders X | pame Size  Twpe Drake Modified
- || E] Main.java 1KB  JAYA File 11/11/2009 11:24

[* [C7) MetBeansProjects
= 1Z) HelloWapplicationl

# |7 nbproject

= (L) Mew Ideas
I new_Java
[ Mews Clips
[+ |25) MUS-Mote-PC

=% mFFica Fonin'k

4 b




Demo. of Compilation +
Interpretation...(Using Commands)

— Copy the “Main.java” to another new directory;

% C:\Documents and Settings\wtam\My Documentsinew_Java E]E|E|
EL
1

File Edit Wiew Fawaoribes Tools  Help

@Back - &l .? J_.:-: Search i[aL Folders x n "

Address ,J C:\Docurnents and SettingsivbamiMy Documentsinew Java b 50

X | plame Size | Twpe Diate Modified
[® (53 rbproject

A || ] Main.java LKE JAYA File 2/19{2010 14:05
= |
= 5 stc

I javaapplicationl
El kesk

Folders
[ Mame Cards
& [C7) MetBeansProjects
= ) Hellowapplicationl
# 12 build

[ () MUS-Mote-PC
[ MiFFima Eaniirm'k

£ [ ®




Demo. of Compilation +
Interpretation...(Using Commands)

— Edit the “Main.java” (using Notepad or your favorite
text editor) in the new directory as below, and then
SAVE the new version:

Frpme
by

v o e P o o o Bl Y e B
public class Main |

lI."'.'.".'.'
* Thiz s our -FIBRST Jdawa: progers: oF THELLS: WORLDY
# [param args the command line arguments
o
h ke -stat ke o ld matEl S ng ] a3l A
F/ TODO code application logic here
System.out.println(™Hello T e
EEEUEL]



Demo. of Compilation +
Interpretation...(Using Commands)

— Now, open a command prompt window and issue
commands to compile & execute the saved
“Main.iava” as follows.

¢+ Command Prompt (1)

C:xDocuments and Settings’wtam“My Documentssnew_dJavaljavac Main.java :]

C:sDocuments and Settingsswtam~My Documents“new_Java>dir |
Uoplume in drive C has no label. EH
Uolume Serial Number is E4568-81D1

186 <DIR> : generated by the

n2.-19-2818 =86 41?(Main.class “r 7 I
2 19,2018 @5 31?7 Radn_daua jevac Compller
11128089 =24 455 Main.java™
3 File<sD 1,191 hytes
2 Dirds> 397.68H.518.144 hytes free

:»JDocumentsz and Settingsswutam“My Documentss s> java Main

ello Yorld t?
The output/result /

generated by the
“java” interpreter (JVM)



Demo. of Compilation +
Interpretation...(Using Commands)

o Alternatively, teachers
may consider to use
free video capture
tool such as “DEBUT
Video Capture”
program so as to
produce a video file
demonstrating the
essential steps for
ISsuing relevant
commands for Java
programs as HERE




Console & Swing (or Windows)
Applications In Java

e You can begin to write your first program by selecting
New Project from the File menu as below.

® NetBeans IDE 6.7.1

SN Edit  view Mavigate Source Refactor  Run

Bebug Profile Team Tools  Window  Help

Ckrl4+-3hift+r
(e Open Project. .. Chrl+Shift+0 —  —
open Becent Projes ] :
¢ NetBeansIpE
Open File. ..
Praject Graup ¥ .ome to NetBeans IDE
Import Project ] F o D B o, Y W S
L == - g ]
Jdr
Page Setup... sle Project
Print. .. Chrl4-alt+5hift+P .
d Tutorials
rith Kenai
Exit




Console & Swing (or Windows)

Applications In Java

e The New Project dialog box will then be displayed for
you to choose the type of applications to be developed.

and Java Desktop [Swing

or Wmdows] Appllcatlon are the two types of

Flsource package.

o

ates a new
thp]tStddp]t

%

For Writing Java
Console Application

or Program, i.e. result
will be generated in

can also ge!'uera.te a main u.:Iass“ the “O utput” Wi ndOW

au
uild script to build, run, and debug

as the normal console

Sl JlL o (ref. Sec. 1.3 of Ch.1)



Console & Swing (or Windows)
Applications In Java

e Alternatively, one can choose the Java Desktop [Swing or
Windows] Application to produce window-based GUI and related
GUI components & methods. However, this approach will be more
complicated as it involves deeper understanding of the Swing library
(of the Java Foundation Class [JFC]) under the Java2 platform.

® New Project

Steps Choose Project
1. Choose Project ;a!:egpri,as:_ Prp_j_ec_t_s:_
Zo L) Java 5 ava Appication
'__‘l Mawer = W Java Deskiop Application
,_"| MetBeans Modules (& Tava Class Library
+|_1' Samples @ Java Project with Existing Sources
o |32 Java Free-Form Project
For Writing Java
Swing Application
or Program, i.e. result
!Z)escription: ] o . 5 ) 'II b d' I d H
| Creates a skeleton of a desktop application based on the Swing Application Framework (1SR 296), WI e I S p aye I n
This template provides basic application infrastructure such as a menu bar, persisting of window H
state, and status bar, \With this template, vou can also generate code to -:Jreate a GUI interface For a a Se p a rate WI n d OW ! !
database table.
B (ref. Sec. 2 of Ch.1)




Console & Swing (or Windows)
Applications In Java

Here comes some shapshots of the steps involved for generating
the Java Desktop [Swing] Application of the HelloWorld example
covered in Chapter 1. (1) Fill in the Project Name

® New Desktop Application E]

Steps Mame and Location

1. Choose Project Proj arne: DkbopHellow Application 1
2.  Mame and Location 3 =
Project Location: iments and SetkingsivtamiMy DocumentsihetBeansProjects

Project Folder: .'I,M\,-' Documents|MetBeansProjects)DktopHelloby dpplication 1 .

Application Class: .d.kl:Dp'hel.lu:uwapﬁl.icai:im.ﬂ1 .D'ktu:upHeI.Iuw.ﬁ.ppIicétiu:unl

Choose Application Shell

ﬁ Basic Application | & basic application skeleton containing everything needed ta |
E'i Database Application | | start with a general deskkop application, such as the Following: |

& rain Frame with a menu bar and skakus bar
& About box |
@ main Lpplicationclass ]|

[] bse Dedicated Folder for Staring Libraries

Different users and projects can share the same compilation
libraries (see Help For details),

Set as Main Praject

I_ Finish ” Cancel H Help




Console & Swing (or Windows)

Applications in Java Palette

Window

e Use the [Swing] Palette on the right-hand side to add/remove Swing
components/controls into the generated container window in the
center, and also set the properties of the GUI component
accordingly.

@ DktopHelloWApplication1 - NetBeans IDE 6.7.1

File Edit ‘Wiew Navigate Source Refactor Run Debug Profile Team Tools  Window Help

eSS <defautconfic>  w| Y W D ER- - Q-

EEProjects 1] x Files ‘Services oava _|Q] DhkopHellatwapplication1 AboutBox. java x @ DkkopHello'&pplication!view.java x| E ! E] [_E| ‘Palette
l Source | Design 7 & -t% B 1 iSwing Containers
=& DktopHellowapplication1 I : - 1 u Panel [ | Tabbec
=@ _S_DLII’CB Packages “; The Tools =Palette =Swing/aWT Companents menu item allows you bo modify the content of the Palette. * ||| I split Pane [Hscralp
| META-INF.services == =
-E5 dkropheflowapplicationl L2 Taol Bar 5 Deskta
T File  Help [ 1nternal Frame [%] Layere

s i@} DktopHelloWapplicationl . java
EI] DkkopHellowApplication1 AboutBoc. java
e Ei] DkkopHelloWwApplication]Yiew. java | kel Label [0K] Button
| dkrophellowapplicationl.resources (@] Toggle Button @ check|
-| dkrophellowapplication . resources . busyicons

&— Radio Button

|- Swing Controls

8: Button
[T=1 Crenho B [=H sk

:[FrameY¥iew] - Properties

I8 Test Libraries

|"P;c-|5naft'iés" | Binding Events
:’.—.'iProperties
|component mainEe_m_E
menuBar |menuBar
:Navigator :Inspector 4l = | statusBar stakusPar
/B Form DktopHellowapplication]vigw | |bonlBar <none
i E] [Frameview]
EI mainPanel [JPanel] l |
|[FrameView]

+-[FlE menuBar [IMenuBar]
+E| statusParel [IPanel]

|: Output ¥ x| Tasks



Console & Swing (or Windows)
Applications In Java

e Add “Label” and set the text as “Hello World ",

File Help
(1)
(2)

S -jLabell [JLabel] - Properties Ir =
' F‘ru:nperi:ies Binding Events Code
labelFar “noner v (L) Al
[T o vorld I 0
bl TipText rull il
[verticalAlignment CEMTER vy D
[=ICther Properties
UIClassID LakelL| [
:_I:-._.-. -l mnon I‘_'I =
text (7]

| {java.lang, string) Defines the single line of text this
component will display,



Console & Swing (or Windows)
Applications In Java

e Add “Button” to change the background color.

3)

File Help

Hello witarld 1

| Chig Color




Console & Swing (or Windows)
Applications In Java

e Set properties & write event codes for the “Button” object to change
the background color.

(4)
B jButtonl [JButton] - Properties I» =

Properties  Binding | Ewvents Code

;-’:-"Eﬂ.fents - | A . (5)

actionPerfarmedd LB ROE o rooe |55 DitcpHeloweuTospolcatontjova x| ] DltcpHelWeUTodppleaiont bt e | DitoploWBUTnApplcationtiow v
= el Wl o |Dson G B-B- QABEFE P @ 00

ancestorAdded JBLttont ActionPg T DitopHe11oUBUTApy Licationl. getApplication|) . show (dboutox) ;

lancestordoved =nong = !

! : z El

lancestordoved =noneg =

ancestorRemoved <Nane =

faasemyi e | tonmn s f2uppressWarnings ("unchecked™)

lactionPerformed L

priwvate void jButtonlActionPerformed|java.avt.event, ActionEvent evt]

| java, awk,event, AckionListener

mainFanel.setBackground (Color.k»lues) ;

i

private javax.swing.JButton jEuttonl;
private javax.swing.JLsbel jLabell;

private javax.swing.JPanel mainPansl;
priwvate jawvax.swing.JIMenuBar menuBar;
priwvate javax.swing.JProgressBar progressBar:

T
[u]



Console & Swing (or Windows)
Applications In Java

e Click on the r on the toolbar, the following window (6) will be
displayed. When you clicked on the “Chg Color” button, the

background color of the window will be changed to Blue as (7).
(6)

B Basic Application Example
File Help

(7)

Hello world 1 Basic Application Example




OOP — Classes & Inheritance

 The major distinction between Java (as
an OOP language) and imperative

programming paradigms such as Visual
Basic or C lies In

>> mainly to facilitate software design & reuses



OOP — Classes & Inheritance

e |In procedural languages like C, Pascal or Visual
Basic, the unit of programming is the

e However in Java, the unit of programming is the
class from which objects are eventually
Instantiated (a technical term for ‘created’).

e Java classes contain attributes (implementing
the class data) and methods (implementing the
class behaviours). Clearly, the attributes and
methods of a class/object are tied together as an
Inseparable programming unit in Java.




OOP - Basic Concepts of “Classes”

Real-World Applications::

Template/Model Actual Item

G0\

In Java,

%

Class Object




OOP & Inheritance In Java...

e The basic syntax to define a class in Java
IS given as follows.

class NewClass {

} /Il end of class definition.



OOP & Inheritance In Java...

e By the class inheritance mechanism supported
In Java, a newly created class of objects can be
derived (or extended) by absorbing
characteristics of existing classes and adding
unigue properties of their own.

E.g. an object of class ‘Convertible’ (to model
convertible cars in the real world) will surely
have the basic properties of the more general
class ‘Automobile’, plus a convertible’s roof that
can go up or down for any convertible car.



OOP & Inheritance In Java...

e In Java, one can use the extends keyword,
and followed by the name of the existing
class to inherit from as below:

class Convertible extends Automobile {

// new fields and methods defining a
convertible car would go here



End
- Thank you

Q & A Session
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