q 1S4300 HCI

iNon—Quiz

What does “JFC"” stand for?
[ ]Java Fundamental Classes

[ ] Java Foundation Creator

[ ] Java Fried Chicken

[ ]Java Foundation Classes

[ ] Java Framework Creator
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i Non-Quiz

What is "“pluggable look and feel”?

[ ] Swing components can be plugged in to each
other.

[ ] Swing components can be embedded in each
other.

[ ] Easy tailoring of individual Swing components
to look and behave uniquely.

[ ] Easy switching between Windows, Mac, and
other “look and feels”

[] Library of Swing plug-ins.
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Which design principles do
GUIs support?

Feedback

Speak the User’s Language
Clearly Marked Exits
Consistency

Prevent Errors

Minimize User Memory Load
Flexibility / Shortcuts
Simple Design

Good Error Messages

Help and Documentation

. Use Appropriate Affordances
Visibility / Obviousness
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What's a GUI?
iStandard Elements of a GUI

= WIMP
= Windows
= Icons
= Menus
= Pointers




What is a Widget?
Examples?

+

= The “Macintosh 7"

= Button

= Slider

= Pulldown menu
= Check box

= Radio buttons

= Text entry fields
= File pick/save

1984

s These have become standard

WIMP Elements in
Windows

B FrameDemo Q@@

Message

Swing:

Vo
Q) Eggs aren't supposed to be green.

Open 3

B &) £ Demo 3
Lookln ‘\j Deskiop ‘v == Swatches | HSB | RGB | Gray Scale
= My Document its Myicastn
=3 My Computer [ Mozilla Fire
3 My Network Places [ Nero Start:
(9 6205_mobilevisual [ NetBeans ;j‘ —
(O tut-OLDuiswing [ NetBeans —:‘l‘
I3 Unused Deskiop Shorteuts [ skylinklnk E=
] [» ==
File Name: | |
Files of Type: [AH Files [v
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WIMP Elements in Swing:

* Buttons

DR
[v] Check 1
® Radio 2

€

OK

WIMP Elements in Swing:

* Menus

A Menu | Another Menu

5+ Both text and icon

@® A radio button menu item

[ZJ A check box menu item

A submenu
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WIMP Elements in Swing:

*Combo Box

WIMP Elements in Swing:
* Text Field / Area

Years: |30 \

r ~
| £ JTextArea Demo @M

his is text area demo that uses JTex| + |

[«TT




WIMP Elements in Swing:

i Labels

LabelDemo “ & [#]
o

Image and Text

ext-Only Label

4

WIMP Elements in Swing:

‘_-‘ Tool tips
o &\

Moo00000[¢,
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WIMP Elements in Swing:
*Embedded Panels

- A Label on a Panel

Color and font test:

& red

& blue
& green
® =mall

WIMP Elements in Swing:

* Advanced

First Name I__as._t Name | Favotite Food

I Music Jeff D!nk!ns -
@ [ Classical Ewan Dinkins

©- [ Beethoven Army Fowler 4

©- ] Brahms Hania Gajewska ¢

© [ Mozart David Geary
& Jaz
© [ Rock

Frames Per Second
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Pros and Cons of “Standard”
i Widget Sets?

= Pro: Collection of good interaction
techniques that work well
= uniformity is good for usability
= Improves external consistency

= Cons: Significant stagnation
= Failing to customize interaction techniques
to tasks
= Efficiency could be improved

Example of non-standard
iwidget: Pie menus

= A circular pop-up menu
= only angle of mouse motion counts

= Maya, Blender, Grand Theft Auto V,
Android Browser ><’

= What are Fitts’ law properties?
= Minimum distance to travel
= minimum required accuracy (dependent on # of
options)
= very fast (dependent on # of options)

9/28/16



*GUI Implementation Support

© Prefry - Nethean: IDE 72

- ez )
Fle_Edt View Novigate Source Refactor Run Debug Profile Team Tools Window Help
FEES D@ (emroio o) T B D BB
= . B
rioce o sonto R O LT e _aE
& HeTester 77| I rome | msert_Desion Tanstons Animations siide Show_Re w Addins Acobat & @ =
[ R gt— e . . —
Fe = i
5 & prey a E
5 (fy Source Packages. s
58 <deha L
B e 5 =
oB m@&:z & )l « couses » 2013 < -
I g ;:;:ﬁ“ Organize v (] Open.v. ; B T
2007-Spring 5U80 s shopsis s desioosd I
2008-Fall-CSGL70 : PP, o e o a
NewJAppletjava - Haj | 2008-Spring-1SUS30 I
[Menbers ven 2009-Fal-Cs5340
9 Newpriet 2009-Spring 5L =l -
K| 010-Fal-CSSH0-HCL 2 C eties
& e 2010 pring 130 Bl o) [ sedlrs
LG abet 2] a s |j - = i
preme— Click to add notes
2012Fall156300 105 | v A
013-FalHSE30 Sides o1 109 | ‘Bens” | 5 _Engish US) | [EE8E %00 a3
s4300ueb
divector fles r
b files a =
netbeanst.files sla ’ :
5 Dstemodiied: 19MILISAM  Tags: Add ata
& @@@E | 57 Aot Tkt e =

Exercise

= Your engineers just developed a

new desktop computer, and want :=- e

a modern GUI on it.

= They give you the following
primitives:
= drawPixel(x,y,color)

= readMouseX(), readMouseY(),
readMouseButton(), readKey()

= What functionality do you need?

© PreTy - Netgeans 0 7.2
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Myers: Levels of Abstraction

iin UI Software

SAS MOpUIM
3X|o0L

UIMS Example: Labview

11



Myers’ Chapter

Graphical User Interface Programming

= Why use GUI tools?
= Makes authoring easier & more economical
= Improves quality
= Improves usability

iOOP and Toolkit Widgets

= Why are they so well suited?
= Natural metaphor (direct manipulation)
= Subclassing to create custom widgets
= Encapsulation (data & behavior)

9/28/16
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OO Toolkit Concepts
i #1 Specialization via Subclassing

java.lang.Object
java.awt.Component
java.awt.Container
javax.swing.JComponent
javax.swing.text.JTextComponent
javax.swing.JTextField
javax.swing.JTextArea

Years: |30 \

OO Toolkit Concepts
i#z Composition

= Put together interactive objects at
larger scale than atomic interactors

= Container objects

‘ Order!

9/28/16
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OO Toolkit Concepts

* #3 Layout

= How a container organizes its widgets
within itself.

eeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeee

OO Toolkit Concepts
i#4 Event Handling

1. When anything happens in the UI
= Mouse clicked, Window moved, Key pressed, etc

2. Windowing System creates a record
3. The event record in added to a UI event queue

. The application (or toolkit) pulls events from the
queue and acts on them in order

9/28/16
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read-evaluation loop

Client
Application

start

Server

| HiDevice|

repeat
read-event (myevent)
case myevent.type
type 1:
do type 1 processing
type_2:
do type 2 processing
type _n:
do type n processing
end case
end repeat

notification-based

lication Notifier
P

public class MyWindow extends JFrame ..
public MyWindow() {

JButton jButton=new JButton (“OK”)
jButton.addActionListener(

new MyEventHandler()) ;

add (jButton) ;

public class MyEventHandler .. {
public void actionPerformed (

ActionEvent e) {
System.out.println("Hi mom!") ;

N |

start |

{

callbacks

with notifier

. |
call
notifier

register |

send to

i process event |

i |

callback

15



OO Toolkit Concepts
*#5 Virtual toolkits & MVC

= Aka Cross-Platform Development
Systems

= Provide a layer of abstraction above
“native” toolkit

= Two approaches:
= Map to native widgets
= Provide own widgets

Model-View-Controller
* Architecture for Widgets

Display

-

Inputs

9/28/16
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Java GUI APIs

= AWT

= The original — now mostly obsolete as a toolkit (event handling
mechanism still used in Swing)

= Used “heavyweight” components
Swing (~1997)

= The current(?) standard.

= Native window, but draws all widgets

= Pluggable look-and-feel

SWT (Standard Widget Toolkit)
= Open source widget toolkit.

= JavaFX
= Becoming new standard UI toolkit (?)

9/28/16
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i Pluggable Look-and-Feel

SwingApplication

I I'm a Swing button! |

Number of button clicks: 4

Java

£ SwingApplication

I[=] B3

® O O SwingApplication

Number of hutton clicks: 4

( I'm a Swing button! )

Number of button clicks: 4

Windows Mac
[l
[® Contoctzdtor-tetaeans oEpev on11tozngop SR I/
Fle Edt View Navigate Source Refactor Run Debug Profle Team Tooks Window Help Q- se +
5 A ~| 9 923 B« (N~ B =
#7 ll © e 2 Y H D B O =
Projects X | Fies | Services | & [[5) ContactEditorUL.java x| >l =l o [ Paktie x] =]
=& ContactEditor Source | Design  History ]iﬁieé = ‘ ‘ =] Swing Containers -
(-7 Source Packages || Panel [ Tabbed Pane
[ my.contacteditor @ The Inspector window displays a tree hierarchy of components in the opened form. X | /" sojt pane [ Scroll Pane
BE o =
&G Lirares [ Tool Bar 5 Desktop Pane
[ inter rered Pane
-== Palette
. el Labe ~ o
Projects o
@~ Radio Button &~ Button Group
(=] Combo Box Efust
| Tavt Fiald 11 Tavt Area LI
Form ContactEditorUI - Navigator X Form ContactEdiorU - Properties X | =]
f=)lForm ContactEditorUl . - = Code Generation -
#-&3 Other Components V|sua| Des'gn & Variables Modifier private ]
&-[Z] [Frame] . Local Variables r
Source Editors i
s PrOpErties
. Listener Gen.. ... ., - . .
N aVl g atO I‘ Layout Generation Style  Standard Java 6 code v |
=IResources and Internationalization
Set Component Names |
Form ContactEditorUl
111 |INs
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i Group Exercise

= Project Teams

= Brainstorm alternative “main screens”
for your project

iGUI Implementation Support

Learning Objectives:
Why GUIs?
What is a GUI?
Why is implementation support needed?

What kinds of implementation support are
available?

Basic concepts in OO GUI toolkit
Basics of Java Swing
Use Netbeans to Design a GUI

19



Swing Homework 14 — Create
i a Restaurant Ordering App

= Two JLabels, one with an icon.
= Two JButtons, one with an icon.
s Etc.

= Email a screen shot of your app running, together with
a zip archive of your project directory to is4300f16@

= Duein 1 week

= Design I (Benyon Ch 5 & 9).
= Due Monday: P2 — Requirements Analysis

= Start Homework 14 — Swing & Netbeans

9/28/16
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