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Assignments

TA04 Mid-Fi Prototypes

–Build & test two different prototypes of your tasks using a 

mid-fi prototyping tool

–Due Tuesday, March 29th

IA07 Android Doodle Prototype: Due March 10 & 22

– First engineering interfaces assignment

–Come to class March 10 with a working prototype. 

– Final prototype due March 22 (after Spring Break)

Use the Calendar feature in Canvas to see all upcoming assignments and deadlines



~Half-Way Mark

More on engineering interfaces. Model-View-Controller 
architecture. UI Event Loops. Animation. Gestures.

Interaction Design principles. Gestalt principles. Typography. Color 
theory. Layout. Animation.

More on design strategies. Design remixing. Co-design methods.

Evaluation. Lo-fi to hi-fi evaluation methods. Experimental design. 
Inferential statistics. More on quant/qual analysis.

Things that you want to learn? I’ll send out a survey soon on how 
things are going so far & content that you want to learn by the 
semester’s end

Upcoming content and a request…



Today

Show-and-tell & design critiques of initial Doodle apps

Look a bit at common UI dev environments

Explore widget libraries

Peek at Android’s UI hierarchy

Deconstruct and rapidly prototype a working Android UI. 
Tangible experience with WYSIWYG UI builder, event 
listeners, using emulator, test & iterate



Before We Start Activity

How many people were not able to get the initial sketch 

prototype to work? That is, sensing touch events and 

drawing some sort of line trace…

We will group you all together initially



In-Class Activity: IA07 Show-And-Tell/Critique

Share your current sketch prototype

Discuss your brainstorm of potential features

Discuss challenges you’ve experienced so far

Team up in groups of 2s and 3s









What Do You See Here?



WYSIWYG Interface
”What You See Is What You Get” interface. Modifications here 

are immediately updated in the declarative interfaceWidget 

Toolbox
Drag individual 

widgets from here 
to WYSIWYG 

interface

Declarative Interface
Modifications here are immediately updated 

in the WYSIWYG interface

File View
Navigate files in your 

project.

Selected

Widget 

Properties
Allows you to set 

properties of widgets 
(e.g., text, color) 

without writing code



WYSIWYG Interface
”What You See Is What You Get” interface. 
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WYSIWYG Interface
”What You See Is What You Get” interface. 

Modifications here  are immediately updated in the 
declarative interface

Declarative 

Interface
Modifications here are immediately 
updated  in the WYSIWYG interface

File 

View
Navigate files in 

your project.



Two Ways to Declare UI Elements

1. Declare elements in WYSIWYG editor, which will 

automatically create and initialize the objects

2. Instantiate UI classes at runtime. For example:
Button okButton = new Button(this); 

okButton(”OK"); 

LinearLayout layout = (LinearLayout)findViewById(R.id.buttonlayout); 

LayoutParams lp = new LayoutParams(LayoutParams.MATCH_PARENT, 

LayoutParams.WRAP_CONTENT); 

layout.addView(okButton, lp);

Android has great support for dynamically adding widgets to layouts in the form of AdapterViews. 
See: http://developer.android.com/guide/topics/ui/declaring-layout.html#AdapterViews

http://developer.android.com/guide/topics/ui/declaring-layout.html#AdapterViews


Widget Libraries
All modern UI programming environments offer extensive widget libraries

Windows Universal Android iOS

Widget library Widget library Widget library



iOS Widget Library
What do you see?

Windows Universal Android iOS

Widget library Widget library
iOS Widget library



iOS Widget Library
This list is mostly complete (missing a few examples in each column)

Controllers Controls Views Recognizers



Windows Phone Widget Library
Widget libraries often consist of controls, layout managers, and UI controllers



Widget Libraries 

Positives

Consistent across apps

Easy to develop with

Well-tested

Widget libraries expanding over time

Easily stylized (in modern UI dev env)

However…

Without careful design, the 
look-and-feel can often be 
uninteresting or at worst 
unusable (see Calc app 
today). Easy to make a bad 
interface. 

For advanced UI, you need 
to develop your own 
widgets

Most UI applications make extensive use of widget libraries



UI Hierarchy
Modern UI toolkits have surprisingly similar class hierarchies

java.lang.Object

android.view.View

android.widget.ImageView android.widget.ProgressBar android.widget.TextView …

android.widget.Button android.widget.EditText

All UI widgets in Android derive from 
the android.view.View. It is the basic 
building block for interface components.



UI Hierarchy
Modern UI toolkits have surprisingly similar class hierarchies

java.lang.Object

android.view.View

android.widget.ImageView android.widget.ProgressBar android.widget.TextView …

android.widget.Button android.widget.EditText

A View occupies a rectangular area on 
the screen and is responsible for drawing
and event handling.



Watch
I’ve recorded two video tutorials on programming Android UI. Watch them both.

Rapidly Prototyping a Calculator App in Android
Provides an overview of how to use Android Studio’s drag-
and-drop WYSIWYG interface, how to use built-in widgets, 
how to use click listerns, and how to style your interface.
https://youtu.be/2-mmH_nOE9Q

How to Create a Custom View in Android
Provides an overview of how to create a custom View class 
in Android (like you need to do for IA07), how to capture 
and respond to touches, and how to draw.
https://youtu.be/ktbYUrlN_Ws

https://youtu.be/2-mmH_nOE9Q
https://youtu.be/2-mmH_nOE9Q
https://youtu.be/2-mmH_nOE9Q
https://youtu.be/ktbYUrlN_Ws
https://youtu.be/ktbYUrlN_Ws
https://youtu.be/ktbYUrlN_Ws


What Do These Interfaces All Have in Common?



What Do These Interfaces All Have in Common?
Grids!



Deconstructing the Calculator
What widgets is the Calculator composed of?

Label Widget
In Android, the label class is called TextView

Button Widgets
In Android, the button class is called Button



Deconstructing the Calculator
What widgets is the calculator composed of?

Label Widget
In Android, the label class is called TextView

Button Widgets
In Android, the button class is called Button

Layout Manager
In Android, the grid layout manager is called GridLayout



Desconstructing Twitter App
Grids!

What widget is this?
It’s actually composed of multiple widgets likely as a custom 
view.  This custom view is then repeated for every Tweet 
and placed in a scrollable list—called a List View in Android.

Note: this custom view is different than what you’re doing 
in your Doodle app because. Here, the custom view is 
composed of existing widgets with a grid layout. In your 
assignment, you are actually drawing the widget itself!

Button Widgets

Button Widgets



Make Your Own Android Calculator
Use the built-in Android widgets such as Grid Layout, Buttons, and Text View

Go to Canvas and 
download the simple 
math string parser and 
evaluation code

Work by yourself or with 
a partner on rapidly 
prototyping a functioning 
calculator using the 
WYSIWYG interface

iOS Calculator Android Calculator Jon’s Simple Android Calculator



Make Your Own Android Calculator
Use the built-in Android widgets such as Grid Layout, Buttons, and Text View

Go to Canvas and 
download the simple 
math string parser and 
evaluation code

Work by yourself or with 
a partner on rapidly 
prototyping a functioning 
calculator using the 
WYSIWYG interface

iOS Calculator Android Calculator Jon’s Simple Android Calculator

Quick Demo



Make Your Own Android Calculator
Use the built-in Android widgets such as Grid Layout, Buttons, and Text View
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Dark Palette



Light Palette



Light Palette



Light Palette


