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INTRODUCTION
APPLICATION DEVELOPMENT

Fjodor van Slooten
W241 (Horst-wing West)
f.vanslooten@utwente.nl

= Software design

= Drawing, Userinterfaces

» Variables and expressions
= Math class

= Assignment 2
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Please store kits properly.
Stack max. 4 pieces!

slides @ vanslooten.com/appdev
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https://home.ctw.utwente.nl/slootenvanf/appdev/

ABOUT ASSIGNMENT 1

Minor issue: Eclipse workspace setting contained reference
to my folder (you had to choose a folder for the workspace yourself)

(= Workspace Unavailable

|® The default workspace 'C:/Users/xococooooos/eclipse-workspace' is in use or cannot be created.

Please choose a different one.
Retry

UNIVERSITY OF TWENTE. AppDev  4/20/2019 3



ABOUT ASSIGNMENT 1

class library
[ Import a |ibrary LocalDateTime java.time

i | ocalDateTime §j

1blke

12 ) daypart = "morn
“— Import 'LocalDateTime' (java.time

S
s (O Create class TocalDateTime.

[

PRSI = YR R
et

© Creste interface 'LocalDateTime'

1

» Respond to ENTER key pressed

/f make btnOk the default button when ENTER is pressed:
getRootPane().setbDefaultButton(btnok);

A shift

UNIVERSITY OF TWENTE.
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FTWARE DESIGN

nt: "Create an application that

« Design a userinterface:

sketch (Human Factors)
» Determine requirements



OBJECTS: WRITE A RECIPE

» Class (describe properties and methods) Analyze the
world around

and (later) specify in a class diagram you
= Work out methods in pseudo-code:

» |n "plain language" write down
instructions step by step

class Dog {

int hairLength;
int age; Map

run();
bark(); R
sit(); Objects
} AppDev 4129/2019 6
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SOFTWARE DESIGN

External

functions = Product functions

= Cando
= Behaves
= Looks

= |S

the box

UNIVERSITY OF TWENTE.

= |nternal functions

= Consists of
o " Working principles
= Specs

2y How does it work?
What's inside (the box)?

AppDev 4/29/2019
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APPDEV: ROLE IN PROJECT

it work?

= First design iteration, answer: What's inside (the box)?

= Consists of ...?7
= Working principles: how does it — Parts, components

work/behave? — Internal functions/behaviours
= Specs... what type, size,
color... — Properties/variables

\ J
|

Application (design) specifications
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WHAT MAKES THEM PLAY?

i = = - &I
pr\ogr\am o Hials i L] ET e

=
Ll
¥

» (Internal functions) > components (are like orchestra-members)

= Conductor = controller; plays Pl€Ce Of MUSIC = Application (the program)

4/29/2019 9




DEPENDENCIES

O HUMAN INTERFACE Q
R W
Early specs @ 9y H‘ NS
o 4  < k( D — ¥
Get (preliminary) Yo
design specs,

4
&

translate to software
design and
specifications

ate_\ ))))) +

SENSOR

ACTUATOR

Programming

5 7
\ O%\(, f O@& %,
& #

2 weeks L Qv COMMUNICATION 6}1,)




APPLICATION DESIGN SPECIFICATIONS

= Summary of the data (what the program knows/remembers)

= Import/Export: What is entered/does the user do? What is being done?

» Describe internal functions (how it acts) and/or (forms of)
behavior

= Process: What happens to the input?
= Result/Store/Communicate: Should something happen? How is result presented/delivered? o

» Layout modules: the main components and connections
between them

UNIVERSITY OF TWENTE. AppDev  4/20/2019 11



TOP > DOWN DESIGN
ROUGH) MEDIUM, FINE

= From rough (general/quick-n-dirty) to fine
(detailed, objects, features, actions)

Sound-thing’
—”’/’NNNN
444 // NNN\
,,,,,, / ~ User(s)
Check for available sound-bites - Is user available?
’ - Communicate with user
b% Ana Play a random bite
{&/ Desig
Code
Test AppDev 4/29/2019 12
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TOP > DOWN DESIGN
ROUGH[MEDIUM] FINE

= User: Algorithms / Behavior?

= Detection position user

= Get position of handle

* Give feedback

= Receive commands (from user): on/off/check/...

= |nputs & outputs
= Position handle (x, y?)
= Command (code/key)
» Feedback / Status (Sound/Light/Screen/Move/...)
= Control panel / remote
= (LCD?) Display
= Buttons: On / Off / Push / Point

UNIVERSITY OF TWENTE. AppDev  4/20/2019 13



TOP > DOWN DESIGN
ROUGH, MEDIUM[FINE

————————
——— — oy
" ~~

_______ Action (method?)

~

-~
_________
,— ~~

‘
- -
— —
—-—_———————_

Type of g = Determine type (setup/setting/command)
action = Command: process b/te

i
¢¢¢¢
_______ ‘\ M’

‘Type’? (integer?)

Next iteration: convert properties and
methods to classes.
UNIVERSITY OF TWENTE. Detail methods in Pseudocode.



DRAW A CLASS DIAGRAM
USE DRAW.IO WEBSITE TO CREATE DIAGRAMS

&« C | & Secure | https://www.draw.io

A Dog.xml
File Edit WView Arrange Extras Help

ﬁ 100%
Search Shapes Q
= Scratchpad ?
= UML
=
- =B
==l

I:II:ID
—o)—@

e Q — L]

Q Q

Dog

+ hairLength: int
+age:int

+ runi): void

+harki): void

+ sit( ) void

Class

+field: Type

+method(): Type

Class 5

class Dog {
int hairlLength;
Properties: things int age;
an object
has/knows/stores
run();

bark();
. sit();
Methods: things an %

object can do
(actions/behavior)

Convert specs from design to
class-design: class-diagram +

. AppD
class/methods in pseudo code e

4/29/2019
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https://www.draw.io/

PSEUDO

ELABORATE METHOD IN PSEUDO CODE

run(int speed) {

if dogs sits, stand-up (drive motors of rear legs)
adjust power to motors dependent on speed

turn-on motors in forward direction

}

< - CODE: <k

public void run(int speed) {

if (sitting) Motor.A.rotate(60); Pseudocode returns as
comments

Motor.A.power(speed);
Motor.C.power(speed);

Motor.A.forward();
Motor.C.forward(); AppDev 4/29/2019

}
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USER INTERFACES

DESIGN [ FOR APP THAT CAN DRAW SHAPES IN SPECIFIED COI OR

o Assignment2GUljava &3

1 Structure

% Compol

nents [+

w [ (javaxswing.JFrame) - "Draw-a-shape"

v L

L

|

<

1 Properties

contentPane

panelDraw

panellnput

s 1oIEnterRGE - "Enter R, G, B color va

[ textFieldR
[ textFieldG
1 textFieldB
23 btnDraw - "Draw"

<Mo Properties>

9B E 0
1 Palette
= System
Q Selection

QSChoose cem... 173 Tab Order

{3 Marquee

| |JPanel

|- J5crollFane
[T])splitPane ["]iTabbedPane
=] IToolBar JLayeredPane
= Ly

EJDesld:opPane |E| JinternalFrame
= Layouts

ﬁ ﬁAbsolute lay... 4 FlowLayout
1 BorderLayout :hg'GridLa}rout
:’_‘EGridBagLa}rout 1| CardLayout

@ BoxLayout 'ﬂgSpringLayout
ﬂ:‘ FormLayout IHI,MigLayout
'IjGroupLayout

[] Struts & Springs

(= Components

i )Label [ TextField
[5jJComboBox  =3JButton

/| ICheckBox = JRadioButton
LI IToggleButton [LH JTextArea

[#1JFormattedT... ;= JPasswordFie...

[=] ITextPane [% |JEditorPane
[&JSpinner [ZH JList
E ITable || I Tree

“E‘ G; v‘ 3y <system> ¥

Enter R, G, B color values (0-255):

Draw

019

17



EVENT HANDLING

» What is an ‘event’?
= Mouse-click
= Press on a button
= Key stroke

= Process an event?

= Special method will
handle: Event Handler

UNIVERSITY OF TWENTE.

Enter R, G, B color values (0-255):

Draw

A

—”

Jump to code | Double-click
P - (in Eclipse)

btnDraw.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent argo) {

s

AppDev 4/29/2019
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USER INTERFACE COMPONENTS

¢ [] (javax.swingJFrame) - "Draw-a-shape"
w | | contentPane
| panelDraw

Text field
“textFieldR”

w || panellnput

[ textFieldR

Variable name ||=

Properties of
text field
“textFieldR”

editable must
be true for

text field to be

used as input

[ textFieldG
[ textFieldB
23 btnDraw - "Draw"

2 Properties 'p’@.| E']. | ;-'——::>
Variable textFieldR

Constraints (javax.swing.Grouplayout) =
Class javaxswing.J TextField
background [1255,255,255

columns 10

drepMode USE_SELECTIOM

editable [#]true

enabled [#]true

font Tahoma 11

foreground 0,00

hornizontalAlign... LEADING

text

Lo _ITIoTo

UNIVERSITY OF TWENTE.

%) IblEnterRGE - "Enter R, G, B color va

[ T

= System ~

[:3 Selection ], Marquee

82 Choose com... 173 Tab Order

= Containers

| |JPanel l J5crollPane
L[] )5plitPane ["]ITabbedPane
] MoolBar [ LayeredPane
EJDesktapPane | NinternalFrame

[ Layouts
ﬁ Ehbmlute lay... 24 FlowlLayout

il BorderLayout j;,g' GridLayout
ﬁGridEagLayout | CardLayout

@ BoxLayout 'ﬂ§ SpringLayout
ﬁ:‘ FormLayout ﬁ MiglLayout
1:[ Grouplayout

[ Struts & Springs

[= Components

i ILabel [ I TextField
5fJComboBox (S JButton

AppDev

= || =
Enter R, G, B color values (0-255):
===
L Draw
..ﬁ- ] A
7 \ 7 \
Text field Button

4/29/2019 19



INPUT OF NUMBERS

IN A TEXT FIELD

w || panellnput
i) |IblEnterRGE - "Enter R, G, B color

1 textFieldR

[ textFieldG

[ textFieldB

3 btnDraw - "Draw"

Enter R, G, B color values {0-255):

255 0

Event handler

Draw

‘actionPerformed’ will be run:

———

btnDraw.addActionListener(new ActionListener() {

Variable of type
‘String’ can
contain a string of
characters

})s

UNIVERSITY OF TWENTE.

public void actionPerformed(ActionEvent argod) {
String r = textFieldR.getText();

int rValue = Integer.parseInt(r);

AN

Convert a String (r)
to an Integer
(rvalue)

A

If user clicks
on button

AppDev

4/29/2019
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X< X K-

VARIABLES

Declare two new variables x and y.
From now, they exist.

Xy, Y5
Store the value 20’ in x
20; %

25; ‘% Store the value 25’ in y

Xk 2 .
y ) ~  The result of the expressiony * 2
will now be stored in x

UNIVERSITY OF TWENTE.




= 3.141592653;

16.’ € Store new values in i and d

VARIABLES
TYPES INT AND DOUBLE

. Declare two new variables i and d.
15 double d 3 From now, they exist.

3 ) € Store values in i and d

3 9 < Result expressions will now be stored
3. inx and y
B

UNIVERSITY OF TWENTE.

d 3.333333333333




EXPRESSIONS

= Expression = piece of code that delivers a value

double C, r = 15;

C = 2 * 3.141592653 * r; 2w AT

\ }

|
: Expression
Operators. P Evaluation is from left to right.
+ add Priorities work the same as in Math.
_ You may also use brackets:
Su bt.ract 2 * (x+100)
* multiply
/ divide

. ... For example 5%2 will return 1 because if you divide 5 with 2,
% modulo (remainder of division) — 4. remaiﬁdewﬁm be 1. Y

A circle's circumference:

23



Surface area [edit]

ANOTHER EXPRESSION The surface area of a sphere is:
MATH LIBRARY A= dmr?.

g

en.wikipedia.org/wiki/Sphere

We use PI constant from Math library

double A, r = 10 / pow() method from Math library
A =4 * Math.PI * Math.pow(r,2);
System.out.println( "A=" + A );

pow(x,y): X to-the-power-of y

£ New Java Class ] b I—ﬂ Test._iava 57
A . Java Class —
Try in Ec||pse: Create s new Jova clos. @ backage test;
. 2
1. Add class to project Sourcefolder. [ Assgnmertifsc | oo 3 public class Test { 3)
H “ H H H H “ Package: [test | | | Browse.. 4
2' CheCk Opt|0n pUbIIC Statlc VOId maln( : ) [JEnclosing type: Browse... 5 public statdic void main{strinsl] grooy I
3. Copy code inside main() method i | 6 double A, r = 10;
Name: Test = N - ES * i
4. Run @ and check Console for result R TG ! £ =2 7 Math-PL © Math-pou(r,2);
[abstract [final static 8 system.out.println( "&=" + 4 );
Superclass: [ jovadang.Object | Browss. ] }
Interfaces: Add.. la
v 2 Assignmer - 1) i R _: }
“ g New » 2 JavaProject — 12 4)
v i use Go Into =i Project... Which methodssj .. o ke o creater
;
2\ JRE_I;H* Open in New Window =2 Y 2) o TP E Console EE
. & Open Type Hierarchy F4 @ Class [Erizers: Amgim e R N R .
I e | Do youantte 3 commere? (Conir vl and ddatluc b0 <terminated> Test [Java Application] C:\Program Files (x88)\Java!
B A=1256.637B614350173
? == i Result



https://en.wikipedia.org/wiki/Sphere

CODE OF USER INTERFACE
GENERATED BY WINDOW BUILDER

public class Assignment2GUI extends JFrame {

main() method |'=_ public static void main(String[] args) {

End of main() method ?}

Method (constructor) '>public Assignment2GUI() {
Assignment2GUI()

Object btnDraw is '> JButton btnDraw = new JButton("Draw");
created here

DrawingPanel panelDraw = new DrawingPanel();

Objects (and variables) ‘/

are valid (can be used)
after their creation. }

Solution: move
panelDraw up:
make it a class
variable

New code (eg. an
eventhandler) gets
inserted here... what if
that code ‘needs’ the
panelDraw?

AppDev 4/29/2019 25



CODE OF USER INTERFACE
GENERATED BY WINDOW BUILDER

public class Assignment2GUI extends JFrame {
panelDraw can be used in DrawingPanel panelDraw;
the whole class: it's scope .
is global. Solution: move

panelDraw up:
make it a class

public static void main(String[] args) { .
variable

Scope: region }

in code where

a variable (or

object) IS valid public Assignment2GUI() {

New code (eg. an
eventhandler) gets

JButton btnDraw = new JButton("Draw"); inserted here... what if

that code ‘needs’ the

Object btnDraw has local scope: it panelDraw = new DrawingPanel(); panelDraw?

can be used only inside the method
(from the point where it is created)

} AppDev 4/29/2019 26



ASSIGN M ENT #2 Deadline of each assignment is the next session:

so you can have this assignment checked no later than the
next lecture

|£| Draw-a-shape - m} X
= “Create an application that can draw one or Eie R, B o viles 025
more shapes in a user-defined color”

= Have your work checked! (at table in front of room)

@ Checkpoint '

= Try examples/self-study

Slides, assignments etc @ vanslooten.com/appdev
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