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Students: Please Introduce Yourselves!

e Name
e Status: grad/undergrad, year
e Relevant background: e.g. coal miner ©

e Relevant courses taken:
Systems: Networks, OS,
Advanced: machine learning, advanced networks, etc

e What you would like to get out of this class? E.g
Understanding a hot field
Just a class for masters degree/PhD
Looking for research area, masters thesis, PhD thesis
Compliments your current research interests/publications
My spouse told me to ©




Android Ul Tour




Android Ul Tour

e Android Ul has many standard components that developers
can reuse

e Next: Review app screens and usage of Ul components in
popular apps

e Why? These components will also be mentioned in
developing Android apps



Home Screen

e First screen after unlocking phone or hitting home button

e Includes favorites tray (e.g phone, mail, messaging, web, etc)

home screen

favoriate tray

navigation bar

Android 4.0 Android 5.0



All Apps Screen

e Accessed by touching all apps button in favorites tray
e Users can swipe through multiple app and widget screens
e Can be customized by dragging and dropping items

Android 4.0 Android 5.0



Recent Apps Screen

e Accessed by touching the recent apps button
e Shows recently used and currently stopped apps
e Can switch to a recently used app by touching it in list

cu el . I 2 Can De viewea DYy
touching the recent app button on the
navigation bar, as circled in the diagram
abov= You can swi'©) back to aniop that
vou have nrevionsly used hy simnly

Android 4.0 Android 5.0




Status Bar and Notification Screen

e Displays notifications (on left) and status (on right)

e Status: time, battery, cell signal strength, bluetooth enabled, etc
e Notification: wifi, mail, bewell, voicemail, usb active, music, etc

\‘},’ BeWell Application

Android 4.0 Android 5.0



Facebook Ul

e Uses many standard Android Ul components

e Shows main action bar and split action bar

e Action bar: configurable, handles user action and app navigation

vilaw

Q &

(©N main action bar

split action bar | Main Action Bar

Casey Song w1h Harnson Smeth

‘i Matt Welsh
l‘OI

I saw someone at Google today wearing slacks, a
button-down shirt, and tassel loafers (of all

Android 4.0 Android 5.0



Gmail

e Split action bar at bottom of screen

e View control: allows users switch between different views

(inbox, recent, drafts, sent)
- @ 048204

N Inbox
andrew.1 p.campbeli@gmail

Scott Fowler 2
[Teee] CFP: Extension deadiine (Feb 15,

n Inbox

main action bar
Da Inbox

13) ‘

andrew. 1 p. campbell@gmail

F |

g andrew.Lp campbeli@gmanl.co

for PARIS, IEEE and IEEE ComSoc Technic i Ny
ma RECENT
kv
: . gret Drafts P
view control
iy Chi 001
KAYAK _ _ Hely Sent
Alert: $429+ Caribbean Vacations Including St
Thomas & More — Escape & Relax with 55% off sub
Starred
Kejie Lu 17:34 me 194
[Teet] Joint CFP: IEEE Trusteom 2013 / IEEE ‘Elar‘l !
ISPA-13 / IEEE IUCC-2013 deadline extended 1 show all labels
West Hill Shop Chen Fanglin _
It could be big — [imags mage] [image expenment mEtroctons
limage] [imagel | .":.j-;-' mage| [im ""l'f]- are the instrechion fof the siesn expeniment. 1
Online Personal Review 17:08 me, Nicholas 2
Please check i e if rat PervassiveHealth — I'm raveling from your
Sunday in Cambodia t day
Sonia D. Oren 1619 Zoltan Turanyi
TBH 5¢ ar- Mary ia Zoltén Turdany and 3 others mvited you to join
Recmarrhfate imans Recsarrhlate
- Q 0 i
C — - - . R [=E3 - / =t
= Q € O © split action bar

Android 4.0

Android 4.0

000
0000
o000
o000
o0
o
OO0 v 01248
Primary 99+
Soci (30ev|

Promotions m
Updates

Forums

Starred
Iimportant
Sent
Qutbox
Drafts

All mail

Android 5.0



Android Software Framework



. 000
Android o000
o000
, , Software 02
The Android Platform o
Framework
Android Android Android
Application Application Application
A B C
i s e e i e Each Android app runs in its own
= - = security sandbox (VM, minimizes
Dalvik Virtual Machine Dalvik Virtual Machine Dalvik Virtual Machine CO m p I ete Syste m Cra S h es)

@ @ @ e Android OS multi-user Linux

system

e Each app is a different user

Linux 3.4 Operating System
(Hardware Abstraction Layer)

e Application’s files are private

Pl wmen | e o e Android starts app’s process when its

components need to be executed,
shuts down the process when no
longer needed

Bindler IPC

( Physical Hardware )

Ref: Introduction to Android
Programming, Annuzzi, Darcey &
Conder



Android Software Framework

e Android system assigns each app a unique Linux user ID
e IDis unknown to the application

e Android system sets permissions for all an app’s files so that
only the process with the app’s user ID can access them

APPLICATIONS

Contacty Phene

AFPLICATION FRAMEWORK

Win ;
Activity Mana por :__:” e

i Telephony - ce Location Motification
sy 3Py
Package Manage Manager Manaper Manager Manager

LIBRARIES AMDROID RUNTIME

Media
Framework

FreeType

LiNnUX KERKMEL

Flash Memary
Dirirw

Audio
Dirtvers




Our First Android App




Activities 5'

Activity: main building block of Android Ul

Analogous to a window or dialog box in a
desktop application

Apps
e have at least 1 activity that deals with Ul
e Entry point of app similar to main( ) in C

sit

Typically have multiple activities =
Activity

consectetuer

adipiscing

Example: A camera app
e Activity 1: to focus, take photo, start activity 2
e Activity 2: to present photo for viewing, save it




Activities

Each activity controls 1 or more screens
Activities independent of each other

Can be coupled by control or data

App Activities are sub-class of Activity class

Activity

*g@ Action Bar Demo
lorem

ipsum

dolor

sit

amet

consectetuer

adipiscing

elit

rmorbi

Vord:




Recall: Files Hello World Android Project §§§:
e 3 Files: o

e Activity_my.xml: XML file specifying screen layout

e MainActivity.Java: Java code to define behavior,
actions taken when button clicked (intelligence)

e AndroidManifest.xmil:
Lists all screens, components of app

How these components attach themselves to overall
Android system

Analogous to a table of contents for a book

E.g. Hello world program has 1 screen, so
AndroidManifest.xml has 1 item listed

App starts running here (a bit like main( ) in C), launches
activity with a tag “LAUNCHER”




Execution Order

Start in AndroidManifest.xml
Read list of activities (screens)
Start execution from Activity
tagged Launcher

Create/execute activities
(declared in java files)
E.g. MainActivity.Java

Format each activity using layout
In XML file (e.g. Activity_my.xml)




Recall: Files Hello World Android Project

e 3 Files:

Activity_my.xml: XML file specifying screen layout

MainActivity.Java: Java code to define behavior,
actions taken when button clicked (intelligence)

AndroidManifest.xml:
Lists all screens, components of app

How these components attach themselves to overall
Android system

Analogous to a table of contents for a book

E.g. Hello world program has 1 screen, so
AndroidManifest.xml has 1 item listed

App starts running here (a bit like main( ) in C), launching

activity with a tag “LAUNCHER”
\ Next: Let’s look at AndroidManifest. XML



Recall: Inside “Hello World” AndroidManifest.xml

Your <?xml version="1.0"?>
package <manifest xmlns:android="http://schemas.android.com/apk/res/android"
name \\\\s;Jackage:“com.commonsware.android.skeleton“

androlid:versionCode="1"

androld:versionName="1.0">

<application>
- <activity
Android android:name="Now"
version androld:label="Now">
<intent-filter>
- <action android:name="android.intent.action.MAIN"/>
<category androld:name="androld.1intent.category.LAUNCHER" />
</intent-filter>
- </activity>
List of </application>
activities </manifest>
(screens) One activity (screen)
in your app designated LAUNCHER.

The app starts running here



Recall: Files Hello World Android Project

e 3 Files:

Next: Let’'s look at
Simple java file

Activity_my.xml: XML file specifying screen layout

MainActivity.Java: Java code to define behavior,
actions taken when button clicked (intelligence)

AndroidManifest.xml:
Lists all screens, components of app

How these components attach themselves to overall
Android system

Analogous to a table of contents for a book

E.g. Hello world program has 1 screen, so
AndroidManifest.xml has 1 item listed

App starts running here (a bit like main( ) in C), launching
activity with a tag “LAUNCHER”




Example Activity Java file § -
(E.g. MainActivity.java) .

Package declaration o package com.commonsware.empublite;
(Same as chosen initially)

import android.app.Activity;
Import needed classes ——> import android.os.Bundle;

My class inherits from _5 public class EmPubLiteActivity extends Activity {
Android activity class @0Override

protected void onCreate(Bundle savedInstanceState) {

Initialize by calling  _5 super.onCreate(savedInstanceState);
onCreate( ) method setContentView(R. layout.main);
of base Activity class } /1

¥

Use screen layout (design)
declared in file main.xml stored
in folder res/layout

Note: onCreate Method is called once your
Activity is created



Recall: Files Hello World Android Project

XML file used to design Android Ul

e 3 Files: /

e Activity_my.xml: XML file specifying screen layout

e MainActivity.Java: Java code to define behavior,
actions taken when button clicked (intelligence)

e AndroidManifest.xmil:
Lists all screens, components of app

How these components attach themselves to overall
Android system

Analogous to a table of contents for a book

E.g. Hello world program has 1 screen, so
AndroidManifest.xml has 1 item listed

App starts running here (a bit like main( ) in C), launching
activity with a tag “LAUNCHER”




Simple XML file Designing Ul

e After choosing the layout, then widgets added to design Ul

This file is written using xml namespace and tags and rules for android

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns: tools="http://schemas.android.com/tools"
android:layout_width="match_parent™"
android:layout_height="match_parent"
tools: context=".EmPubLiteActivity">

Declare Layout .

android: layout_width="wrap_content"
android: layout_height="wrap_content”
android: layout_centerHorizontal="true"
android: layout_centerVertical="true"
android: text="@string/hello_world"/>

Add Widgets </Relativelayout>
Widget properties
(e.g. center contents
horizontally and vertically)



Resources




View Properties and String Resources

e Views are declared with attributes for configuring them
e Consider the following TextView example

. THESE XML l_:'rr-ﬂ_:'\!rﬁcs
- detine the width and

<TextView

android:layout_width="fill parent r} :f—-”;. hcight a; the view.
android:layout_height="wrap content™)
android: text="@string/hello" - This attribute sets

fo ) _' —  the text on the view.

e @string/hello is a variable declared in another file, strings.xml

The raw }(.-"L"N_.- Shﬁw-lhlj

name/ value fh‘ings resourtes
<) main.xml ) strings.xml £3 = [
<?7xml version="1.8" encoding="utf-y/ 7>
<rFEsourcess

<skring name="hello"=Hello World, HaikuDisplay!</string=
<string nome="app_name ">AndroidlLove</string>

E] Resources | || strings.xml



Strings in AndroidManifest.xml

e Strings declared in strings.xml can be referenced by all
other XML files (activity_my.xml, AndroidManifest.xml)

String declaration in strings.xml

<?xml version="1.0" encoding="utf-8"7>
<resources>

<string name<<app name">EmPublite</stPng>
<string name="hello_world">Hello world!</string>

</resources>

String usage in AndroidManifest.xml

<application
android:allowBackup="false"
android:icon="@drawable/ic launcher"

android:1 ="@string/app_name"
android: theme=

<activity
android:name="EmPubliteActivity"
android:label="@string/app_name">
<intent-filter>
<action android:name="android. intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<factivity>
</application>

</manifest>



Where is strings.xml in Android Studio?

Editting any string here changes it
wherever it is displayed

File Edit WView Mavigate Code Analyze Refactor Build

Run Tools VCS Window Help

DEHO[ ¢4 XO0[QR][ |

| MyFirstAndroidAppProject - | MyFirstAndroidApp

i B MyFrstancroidapp v | B [ | 9

[

5] Project

- |

3 activity_main.xml 3 | 3 strings.xml |

= [ MyFirstAndroidAppProject
[ .idea
[ aradle
= [ MyFirstAndroidApp
[ build
[libs
B Esre
= [ main
iava
= res
[51 drawable-hdpi
[57] drawable-mdpi
[57] drawable-xhdpi
[51 drawable-xxhdpi
57 layout
3 activity_main.xml
51 menu
57 values
W
3 strings. xml
3 styles. xml
e valies sweuoan
[£7] values-sw720dp-and
[5] values-v11
[5] values-v 14
3 AndroidManifest, xml
ic_launcher-web.png
(} build.gradle
I MyFirstAndroidApp.iml
(%} build.gradle
2l gradiew
E gradiew.bat
r.'ﬁ local.properties

(C:\Users\madam\Andr

4 L:Project

z
=
|
A
1
\')

-

&

Build Variants

E

7 2t Favorites

-8" 2>

s
C<resources>

<string nawe="app name">My First Android App</string>
<string name="action settings">Settinga</string>

<string name="hello world">Helloc world!</string>

1</ resources>

Japuewwod [

sppalold LUanep =

a|pe.S) (8

5 TODO i 6: Android

" Event Log

[

Compilation completed successfully in 6 sec (16 minutes ago)

Eed
G

| 11 [criF 2] ures [meert [w & |[Z3Mor7iim




Styled Text

In HTML, tags can be used for italics, bold, etc
E.g. <i> Hello </i> makes text Hello
<b> Hello <b> makes text Hello

Can use the same HTML tags to add style (italics, bold, etc) to
your Android strings

<resources>
<string name="b">This has <b>bold</b> in it.</string>
<string name="1">Whereas this has <i>italics</i>!</string>
</resources>



Recall: Example: Files in an Android Project

e res/layout: The width, height, layout of
screen cells are specified in XML file here

e res/drawable-xyz/: The images stored in
jpg or other format here

e java/: App’s behavior when user clicks on
screen (e.g. button) specified in java file
here

e AndroidManifext.XML: Contains app
name (Pinterest), list of app screens, etc




Resource Files in an Android Project

e Resources (stored in /res folder) are static
bits of information outside java code (e.g.
layout, images, etc). E.g.

e res/drawable-xyz/

e res/layout:

e Can have multiple resource definitions, used
under different conditions. E.g
internalization (text in different languages)

e In Android Studio, the res/ folder is
app/src/main/




Phone Dimensions Used in Android Ul

Physical dimensions measured diagonally
e E.g.Nexus4is 4.7 inches diagonally

Resolution in pixels

e E.g. Nexus 4 resolution 768 x 1280 pixels
Pixels per inch (PPI) =

e Sqrt[(768 x 768) + (1280 x 1280) ] = 318

Dots per inch (DPI) is number of pixels in a
physical area

e Low density (Idpi) = 120 dpi

e Medium density (mdpi) = 160 dpi

e High density (hdpi) = 240 dpi

e Extra High Density (xhdpi) = 320 dpi




Adding Pictures
e Android supports images in PNG, JPEG and GIF formats

e GIF officially discouraged, PNG preferred format

e Default directory for images (drawables) is res/drawable-xyz

e Images in res/drawable-xyz can be referenced by XML and java
files

res/drawable-ldpi: low dpi images (~ 120 dpi of dots per inch)
res/drawable-mdpi: medium dpi images (~ 160 dpi)
res/drawable-hdpi: high dpi images (~ 240 dpi)
res/drawable-xhdpi: extra high dpi images (~ 320 dpi)
res/drawable-xxhdpi: extra extra high dpi images (~ 480 dpi)
res/drawable-xxxhdpi: high dpi images (~ 640 dpi)

e Images in these directories are same size, different resolutions



Adding Pictures

e Just the generic picture name is used
e No formate.g..png,
e No specification of what resolution to use
e E.g.toreference animage ic_launcher.png

<application
android:allowBackup=——Jalse=
and“oid:icondﬂﬁazé@ablefic_lauéEEEED
android:label="@string/app_name"
android:theme="@style/AppTheme">

e Android chooses which directory (e.g. —-mdpi) based on actual
device

e Android studio tools for generating icons

e lcon wizard or Android asset studio: generates icons in various densities
from starter image

e Cannot edit images (e.g. dimensions) with these tools



Editting Pictures

e Image dimensions:
px: hardware pixels, varies from device to device

in and mm: inches or millimeters based on actual screen size
pt: 1/72" of an inch

dip (or dp): density-independent pixels
1 dip = 1 hardware pixel on ~160 dpi screen
1 dip = 2 hardware pixels on ~ 320 dpi screen

sp (or scaled pixels): scaled pixels

e Dimensions declared in dimens.xml

<resources>
<dimen name="thin">10dip</dimen>
<dimen name="fat">1in</dimen>
</resources>

e Can reference “thin” declared above
In XML layout files as @dimen/thin
In Java using Resources.getDimension(R.dimen.thin)



Styles

Styles specify rules for look of Android screen
Similar to Cascaded Style Sheets (CSS) in HTML
E.g CSS enables setting look of certain types of tags.

E.g. font and size of all <h1> and <h2> elements

Android widgets have properties

E.g. Foreground color = red
Styles in Android: collection of values for properties

Styles can be specified one by one or themes (e.g. Theme,
Theme.holo and Theme.material) can be used



Default Themes

e Android chooses a default theme if you specify none

e Also many stock themes to choose from

*#" RelativeLayoutDemo

RelativeLayoutDemo

URL: |

Cancel OK CANCEL

Theme.Holo: default theme Theme.Material: default theme
in Android 3.0 in Android 5.0



Examples of Themes in Use

= v Important = Q B, settings
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Rt next vWistK Sounds greal. How r-lﬂ're...
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# Oliver, Jeremy, me 12  #39AM
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40§

¥ Sound

Bl > Aril . Nicole 6 W .07 AM 4} Display

Um hh in miv next week? mcor-less |

20 I 50 COHE WY S 10 g TH & . —

— T
»r Kalyan, Parvati 3 @D EAT AM _
photos of New York tip = Links are [*| Battery
Apps

m #Your News Reader 603 A

A¥i Thies Wisek's Too Posts. Did You Erow You

GMAIL in Holo Light Settings in Holo Dark




Android Ul Design in XML



Recall: Edit XML Layouts using Graphical IDE

e Can drag and drop widgets, layouts in Android Studio
e Can also edit their properties (e.g. height, width, color, etc)

Drag and drop
layout

| & AndroidsampleActivity.java x | B activity_android_sample.xml x |

' Palette
™1 Layouts

|| FrameLayout
[::] LinearLayout (Horizontal)
D LinearLayout (Vertical)
| _Laisyayout
E TableRow
D GridLayout
RelativeLayout
[ widgets
[Ab) Plain Textview
[Ab] Large Text
[Ab] Medium Text

[Ab) Text
tton

ok Small Button
(®) RadioButton
[] chedBox

o Switch

Drag and drop
button or any
other widget
or view

== ToggleButton

B ImageButton

B Imageview

== ProgressBar (Large)

== ProgressBar (Normal)
== ProgressBar (Small)

== ProgressBar (Horizontal)
01 SeekBar

&- B G

QAR O

- I- [L- [Nexws4~ [“j- (WAppTheme * AndroidSample~ @~ 1119~ ComponentTree I =%

LD
A

%,

¥ € Device Screen
+ [J{RelativeLayout
[Ab) Textview - @string/hello_world

Properties ? 5 Y

layoutheight  match_parent
style

accessibilityLiveReg

alpha

background /
dickable (]
focusable ()
focusableInTouchM [_]
> gravity 0
id

ignoreGravity

Edit layout
properties

v




XML Generated

e Clicking and dragging button or widget adds corresponding
XML to appropriate XML file (e.g. main.xml)

wiril BT e E‘
<feml version="1.8" encoding="uwtf-8"7
<limpgrloyout xalnsandroid="http: //schemes. ondroid. comfapk ressandroid”™
ord roidzorientolions= "vartical "
android: Layout_widbh="111_parent
erdroid:Tavout_height="Ffill_parent s

The added ,}:"L“—r sButton android:test="B¢id Buttomdl"
X and raid:id= "B i d/But tondl *
detlaration 1o ~—a

mndroid: Layout_widih="mrog_content’
treate the El-..1'_—i;:=~n ordroid: layout_height="wrop_cortent” />

<TextView andreowd: texb="Bsir1mg halku




Recall: Files Hello World Android Project

XML file used to design Android Ul

e 3 Files: /

e Activity_my.xml: XML file specifying screen layout

e MainActivity.Java: Java code to define behavior,
actions taken when button clicked (intelligence)

e AndroidManifest.xmil:
Lists all screens, components of app

How these components attach themselves to overall
Android system

Analogous to a table of contents for a book

E.g. Hello world program has 1 screen, so
AndroidManifest.xml has 1 item listed

App starts running here (a bit like main( ) in C), launching
activity with a tag “LAUNCHER”




Android Ul using XML Layouts

e Android Ul are usually designed in XML
e Note: Android Ul can also be designed in Java (more later)
e In the XML file, we have to choose a layout to use

LinearLayout RelativeLayout TableLayout

Py

row two
row three

row four




Layouts

e Layouts can contain Ul elements (provided and custom)
e Stored in res/layout

e Useful Layouts:
Framelayout,
LinearLayout,
TablelLayout,
GridLayout,
Relativelayout,
ListView,
GridView,
ScrollView,
DrawerLayout,
ViewPager

e More on layouts next




Framelayout

e Framelayout

simplest type of layout object
fill with single object (e.g a picture)

child elements pinned to top left
corner of screen, cannot be moved

adding a new element / child draws
over the last one

Frame Layout




LinearLayout 3

e aligns child elements (e.g. buttons, text
boxes, pictures, etc.) in single direction

E |<"" - . - - e tFE" 1] 5554:AndroidBase
o I . fxml version="1.8" encoding="utf-8"7>
Xamp e' <LinearlLayout xmlns:android="http://schemas.android.c al @ 3:02
android:layout_width="Ffill_parent” T T
. . " - " |4 I'I1p es
android:layout height="Ffill_parent HETlo a4, (IS a1
android:background="#ff@aff" o BATty SRR

android:orientation="vertical" >

Sample Number 1

e orientation attribute defines direction vet Anotm(ler
. . Sample !l
(vertical or horizontal):

android:orientation="vertical"

Linear Layout

Orientation: vertical Orientation: horizontal




LinearLayout in Android Studio

e LinearLayout can be found in palette of Android Studio
Graphical Layout Editor

Linear Layout

Orientation: vertical Orientation: horizental

1 Layouts
| FrameLayout —

|

Eﬁi&yout (Horizer— 7 ‘

inearLayout (i.iazti;_a) ‘
|| TableLayout \ o | |

= TableRow >
[ GridLayout
1 RelativeLayout

e After selecting LinearLayout, toolbars buttons to set parameters

g+ [ L] |-

/

Toggle width, height between Change gravity of
match_parent and wrap_content LinearLayout




Attributes

e Layouts have attributes (e.g. width, height, orientation)
e Statements to set attribute values appears in XML file.
e E.g. android:orientation="vertical"

e Attributes can be set:

In xml file
Using IDE (e.g. Android Studio)
In Java program

e Lots of attributes!



Attributes o

XML Attributes

Attribute Name Related Method Description

android:baselineAligned setBaselineAligned(boolean) When set to false, prevents the layout from aligning its children's baselines.

android:baselineAlignedChildindex = setBaselineAlignedChildindex(int) When a linear layout is part of another layout that is baseline aligned, it can specify which of its
children to baseline align to (that is, which child TextView).

android:divider setDividerDrawable(Drawable) Drawable to use as a vertical divider between buttons.

android:gravity setGravity(int) Specifies how to place the content of an object, both on the x- and y-axis, within the object itself.

android:measureWithLargestChild setMeasureWithLargestChildEnabled(boolean) ~ When set to true, all children with a weight will be considered having the minimum size of the
largest child.

android:orientation setOrientation(int) Should the layout be a column or a row? Use "horizontal” for a row, "vertical” for a column.

android:-weightSum Defines the maximum weight sum.

Inherited XML Attributes

* From class android view ViewGroup

Attribute Name Related Method Description
android-addStatesFromGChildren Sets whether this ViewGroup's drawable states also include its children's drawable states.
android-alwaysDrawnWithCache Defines whether the ViewGroup should always draw its children using their drawing cache or not.

android-animateLayoutChanges setlLayoutTransition{LayoutTransition)  Defines whether changes in layout (caused by adding and removing items) should cause a
LayoutTransition to run.

android:animationCache Defines whether layout animations should create a drawing cache for their children.

android:clipChildren setClipChildren(boolean) Defines whether a child is limited to draw inside of its bounds or not.

android:clipToPadding setClipToPadding(boolean) Defines whether the ViewGroup will clip its drawing surface so as to exclude the padding area.

android:descendantFocusability Defines the relationship between the ViewGroup and its descendants when looking for a View to take
focus.

android-layoutAnimation Defines the layout animation to use the first time the ViewGroup is laid out.

Can find complete list of attributes, possible values on Android Developer website



Setting Attributes

k?xml version="1.8" encoding="utf-8"7>
<LinearlLayout xmlns:android="http://schemas.android.c
android:layout width="fill_parent”
android:layout _height="f1ll_ parent”
android:background="#ffeeff" <€&—— In layout xml file

android:orientation="vertical” >

public class UISamplesActivity extends Activity {
/*¥* Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

public void change(View v) {

LinearLayout vg = (LinearLayout)this.findViewById(R.id.main_Layout);
Log.d("UI SAMPLE", vg + "");

vg.setOrientation(LinearLayout.HORIZONTAL);
} in Java program
(More later)



Recall: Edit XML Layouts using Graphical IDE

e Can drag and drop widgets, layouts in Android Studio
e Can also edit their properties (e.g. height, width, color, etc)

Drag and drop
layout

| & AndroidsampleActivity.java x | B activity_android_sample.xml x |

' Palette
™1 Layouts

|| FrameLayout
[::] LinearLayout (Horizontal)
D LinearLayout (Vertical)
| _Laisyayout
E TableRow
D GridLayout
RelativeLayout
[ widgets
[Ab) Plain Textview
[Ab] Large Text
[Ab] Medium Text

[Ab) Text
tton

ok Small Button
(®) RadioButton
[] chedBox

o Switch

Drag and drop
button or any
other widget
or view

== ToggleButton

B ImageButton

B Imageview

== ProgressBar (Large)

== ProgressBar (Normal)
== ProgressBar (Small)

== ProgressBar (Horizontal)
01 SeekBar

&- B G

QAR O

#- 1 [L- MNexus4~ [ )+ (WAppTheme ~ AndroidSample~ &9~ 1§19~ ComponentTree

LD
A

%,

IF %
¥ € Device Screen
+ [J{RelativeLayout
[Ab) Textview - @string/hello_world

» gravity 0

Properties ? 5 Y

layoutheight  match_parent
style

accessibilityLiveReg

alpha

background

dickable (]
focusable ()
focusableInTouchM [_]

el

id
ignoreGravity

Edit layout
attributes

v



000
Layout Width and Height Attributes EEE:
e match_parent: widget as wide/high as its parent oo
e wrap_content: widget as wide/high as its content (e.g. text)

e fill_parent: older form of match_parent

<?xml version="1.0" encoding="utf-8"?2>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout width="fill parent"

Text W|dget W|dth android:layout height="fill parent” >

should Be as wide as — / <Textview

Its parent (the layout)

— android:layout width="fill parent"

android:lavout height="wrap contenf"
android:text="@string/hello"

/>

The View inside the
'.a\}rou{; is a Text\iew, a
View s?ct\{j\tal.‘.\{ made

{o display text
\ XML

main.xml

Text widget height
should Be as wide as
the content (text)

</LinearlLayout>

tase a LinearLayout
. a
tills the streen



LinearLayout - Horizontal Orientation

e Set
® Pa d d | ng UISamples

JISamples BENENESIEREEE Sample Number 2§8

E.g. android:layout_paddingTop = “20dp”

e background color
E.g. android:background = “O00FF00”

e Margins
e E.g. “android:layout_marginLeft = “10dp”




Gravity Attribute

% | 5554: AndroidBase

= ll & 312

‘Uisamples

Hello World, UISamplesActivity!

Sample Number 1

Sample Number 2

Yet Another
Sample !l

e By default, linearlayout
left- and top-aligned
center

e Gravity attribute can
change position of :

aht Widget within Linearlayout
Il
J Contents of widgets (e.g.

android:gravity = “right”)



Weight

e |layout weight attribute

Specifies "importance" of a
view (i.e. button, text, etc)

default=0

If layout_weight > 0 takes up
more of parent space

5| 5554:AndroidBase

‘UISamples

Hello World, UTSamplesActivity!

Large Text

Click Me Please

Large Text



Another Weight Example

button and bottom edit

button weight 1 and bottom

text weight of 2 edit text weight of 2

7 | 5550:AndroidBase

UIsamples

Hello World, UISamplesActivity!

Large Text

Click Me Please

Large Text

7| 5554:AndroidBase

Hello World, UISamplesActivity!

Large Text

Click Me Please

Large Text




[
: coc
Linear Layout 000
o
e Alternatively, set

e width, height =0 then

e weight = percent of height/width you want element to cover

<?xml version="1.0" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">

*@" Linear Percent Demo

<Button
android:layout_width="match_parent”

android:layout height="0dip" Fifty Percent
<§ﬁ§£§§d:layou: weigh:=i§§f§:> y

androld:text=r@string/T1fty_percent"/>

<Button
android:layout_width="match_parent"

android:layout height="0dip"

1d: layout_weight="30

androId: g/thirty_percent"/>

t t rt

Thirty Percent

<Button
android:layout_width="match_parent"
android:layout height="0dip"

1d: layout_weight="20

1 wenty_percent"/>

Twenty Percent
</LinearLayout>




RelativeLayout

e First element listed is placed in "center"

e Positions of children specified relative to parent or to each other.
e E.g.android:layout_toRightOf = “true”: widget should be placed to the right
of widget referenced in the property

e android:layout_alignParentBottom = “true”: align widget’s bottom with
container’s bottom

Relative Layout

id=F id=G 1 Layouts
toLeftof E toRightof -E E’ Framelayout
above D above B || LinearLayout (Horizor{
|| LinearLayout (Vertica

[ TableLayout
=] TableRow
|| GridLayout

B! Relativelayout

RelativeLayout available
In Android Studio palette

id= I B0
toLeftof C toRightOf C

helow D helow B




<Relat1veLayout

"match_parent"
'~"Nrap content">

1::"W+1d/label
nidth=" wrap content"
= wrap content"
o= @+1d/entry
tLe "true"
layout_marg : 4d1p
fw?="%5tr1ng/url"/>

arnrc1m;:u="®1dientry
indroil /out th="match_parent"
="wrap_content”

arentTop="true
tOf="@id/label"
1 —“text"/>

<Button
"PF|'1UZJa_"@+ld/Ok"
android: vidth=" wrap content"
indroid | e 1 ht="wrap_content"
indroid gnRight fn‘ld/eD
indroid: Faye 0 ="W1dfentry
indroid:text="@string/ok" />

<Button
android:id="@+1id/cancel"
indroid:layout_width="wrap_content"
indroid:layout height="wrap content"
indr o4 ayC lignTop="@id/ok"
indrote~layout tolLeftOf="@id/ok"
indroid:text="@string/cancel"/>

</Relativelayout>

http //schemas android. com/apk/res/android"

*#" RelativeLayoutDemo

Cancel 0] 4

RelativeLayout XML
Example



Table Layout

e Specify number of rows and columns

e Rows specified using TableRows (subclass of LinearLayout)

e TableRows contain other elements such as buttons, text, etc.

e Available in Android Studio palette

Table layout

TableRows

You go first.

w

.| Layouts
E FrameLayout
E LinearLayout (Horizon
|| LinearLayout (Vertica
| F=|TableRow
|1 GridLayout
[ RelativeLayout



<TableLayout

xmlns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent”
android:layout_height="match_parent”
android:shrinkColumns="*"
android:stretchColumns="*"

android: background="#ffffff">

<l-- Row 1 with single column --»

<TableRow
android:layout_height="wrap_content”
android:layout_width="fill_parent”
android:gravity="center_horizontal >

<TextView
android:layout_width="match_parent”
android:layout_height="wrap_content”
android: textSize="18dp"
android:text="Row 1"
android:layout_span="3"
android: padding="18dip"
android: background="#b0b0b0"
android: textColor="#000"/>

</TableRow>

TableLayout
Example

MainActivity

Row 1
Row 2 Row Z Row Z
colummn 1 column 2 column 3
Aow 3 column 1 Row 3 column 2




<l-- Row 2 with 3 columns -->

rabisRon — TableLayout

android:id="@+id/tableRow1”

android:layout_height="wrap_content” Exa m p I e

android:layout_width="match_parent">

<TextView
android:id="@+id/TextView04"
android:text="Row 2 column 1"
android: layout_weight="1" Q MainActivity
android:background="#dcdedc” .
android: textColor="#000000"

android: padding="20dip" Row 1
android:gravity="center"/>

qTexth-‘w o . “ con 2 rours s
android:id="@+id/TextView04 ~ column 1 o o

android:text="Row 2 column 2"
android:layout_weight="1"
android:background="#d3d3d3" Fow 3 calumn 1 Row 3 calumn 2
android: textColor="#000000"
android: padding="20dip"
android:gravity="center"/>
<TextView

android:id="@+id/TextView04"
android:text="Row 2 column 3"
android:layout_weight="1"
android:background="#cac%c9%"
android: textColor="#000000"
android: padding="20dip"
android:gravity="center"/>

</TableRow=> —




TableLayout
Example

<l-- Row 3 with 2 columns -->
<TableRow )
android:layout_height="wrap_content”
android:layout_width="fill_parent”
android:gravity="center_horizontal ">

& MainActivity

<TextView Row 1
android:id="@+id/TextView04"
android:text="Row 32 column 1"

android:layout_weight="1" Row 2 Row 2 Row 2
android: background="#b0b0b0" column 1 calumn 2 column 3
android: textColor="#000000"

android: padding="18dip" S— Row 3 column 1 Row 3 col o

android:gravity="center'/>

<TextView
android:id="@+id/TextView04"
android:text="Row 3 column 2"
android:layout_weight="1"
android:background="#a09fof"
android: textColor="#000000"
android: padding="18dip"
android:gravity="center'/>
</TableRow=

</TableLayout=




GridLayout

Added in Android 4.0 (2011)
In TableLayout, Rows can span multiple columns only

In GridLayout, child views/controls can span multiple rows
AND columns

different from TablelLayout

child views specify row and column they are in or what rows
and columns they span

Gives greater design flexibility

For more details see section “Introducing GridLayout” in Busy
Coders (pg 1021)



Absolute Layout

e Allows specificification of exact

locations (x/y coordinates) of its
children.

e Less flexible and harder to maintain
than other types of layouts

Absolute Layout

(20, 35)

(15, 185)

(100, &5)

|




Other Layouts - Tabbed Layouts

Uses a TabHost and TabWidget

TabHost consists of TabSpecs

Can use a TabActivity to simplify
some operations

Tabs can be

e predefined View

e Activity launched via Intent

e generated View from
TabContentFactory



Scrolling

Phone screens are small, scrolling content helps
ListView supports vertical scrolling
Other views for Scrolling: 8" ScrollViewDemo

e ScrollView for vertical scrolling
e HorizontalScrollView

Only one child View

e but could have children of its own

examples:
e scroll through large image
e Linear Layout with lots of elements

Cannot contain scrollable items




Android Views, Widgets and
ViewGroups



Views and ViewGroups

e Aview (e.g. buttons, text fieds) is basic Ul building block

e View occupies rectangular area on screen

e ViewGroup (e.g. a layout) contains multiple Views

<?xml wversion="1
ZLinearlavout xmlns:android="http://schemas.android.com/apk/res/android"”
android:orientation="wvertical"

L0 encoding="utf-8"7>

andruid:layuat_widtn="fii;_parent"
andruid:layuat_neignt="fii;_parent" >

\

<EditText
android:
android:

8 android:

android:

id="@g+i1d/name"

layout width="fill parent"
layout height="wrap content"
text="gstring/hella"™ />

<Button
android:
android:
android:
android:

id="@+id/helle button"
layout height="wrap content"
layout width="wrap content"”
text="Pross M=" />

‘;

| </LinearLayout>

IIHHHHHHI'
l ViewGroup ' ‘ View \ I View \
IVEW\ |wa| |Vmw|

Tree from: http://developer.android.com/quide/topics/ui/index.html

69



Views and ViewGroups

A layout, for example a linear layout

A layout, for example a table layout

\

g

View
— TextViews (labels), ImageViews,
— Controls such as buttons, etc.

7




Widgets

e Widgets are visual building blocks used to compose
Android screens (Activities)

e Need to specify size, margins and padding of widgets

Phone-only, unsynced co.. 1.

Name

Company

Widgets
Title

PHONE

Phone MOBILE

EMAIL
| |

Email HOME

ADDRESS

Address HOMI




Widgets

e Most Android Ul developed using widgets (fields, lists, text
boxes, buttons, etc)

e Can also render using OpenGL2D or OpenGL3D

Gl G 1234 AMm

TextView widget EditText widget

Button widgets




Adding Button using Widget

e Can drag and drop widgets, layouts in Android Studio

e Can also edit their properties (e.g. height, width, color, etc)

c AndroidSampleActivity.java X | [ activity_android_sample.xml x |

Palette

"1 Layouts
D Framelayout
[:] LinearLayout (Horizontal)
[ LinearLayout (vertical)
[ TableLayout
E TableRow
|:| GridLayout

Drag and dI’O.:) -] RelativeLayout

1 widgets
button or gny| esesntestves
other widg

|Ab| Large Text
or view

#-1- Q-

&l = 3 ORCN = %]

@)
. =¥

[Ab) Medium Text
Small Text

O Button
ONSmall Button
.@. ioButton

CheckBox
o Switch
= ToggleButton
H ImageButton
B Imageview
== ProgressBar (Large)
== ProgressBar (Normal)
== ProgressBar (Small)
== ProgressBar (Horizontal)
"0 SeekBar

@ WebView
[ Text Fields

Text

[iNexus4~ [ 1+ (WAppTheme ~ AndroidSample~ &9~ !f119~ ComponentTree
&

¥ € Device Saeen

v [RelativeLayout
(Ab] Textview - @string/hello_world

Wi

e )

Properties

layout:height  match_parent

style

accessibilityLiveReg

alpha

background

dlickable O

focusable O

focusableInTouchM [
> gravity 0

id
ignoreGravity

TSRy

e

Edit widget
properties

v




Other Available Widgets

MapView WebView DatePicker
[ HellowebView |

Uniltad
Statas

Gm:gl:‘:

Web

Wiew Google In: Moblle | Classic

L2008 l'||'||.‘:3|f‘

Home Gmall Calendar Reader Mo

-

G Mon, 04 August, 2008

AutoComplete

ListView

Cote d'lvoire

Cocos (Keeling) Islands
Colombia

Comoros

Congo

American Samoa
El Salvador

Saint Helena

Saint Kitts and Nevis

Saint Lucia

Sait

Sainic Viiiceii aiid die

74



Containers

Containers provide structured way of organizing multiple Widgets
Containers have children (widgets or other containers)

Rules used to specify how children of containers are laid out. E.g:
Put all children in a row
Put all children in a column
Arrange children into a table or grid with X rows and Y columns

Containers have size, margins and padding



Android Ul Components: Controls



Example: Make Button Responding to Clicks

e Task: Display some text when user clicks a button

= gl & 542

‘androidLove

Show me some Android love! _—

e In declaration of the button, add property “onClick”, give
name of method to call onClick

This method has to be
L_HE BchJmn .-—-$><ZB;:tt:>:‘_ android: text="@+1id/Buttondl” |mp|emented N Java f||e
,.\”'“'JC'O“ android:id="@+id/Buttonil”
Tr i
o mdin-km| android:layout width="wrap content” /
android:layout height="wrap contsnt”

android:oncClick="onLoveButtonClicked”
/> / : } XML

) i ibute : - _
—L:;g‘:\ic‘thi{%:{m_ AndroidMain.XML

F;oin{ih% to 'th!
onlLoveButtonClicked
methed.



000
000
(| X J
®
Adding Controls
e Controls can be added in XML layout or —— -
in Java code |

e Candrag and drop to add componentin
visual editor

XML code automatically generated
tweak XML code as desired

{RatingBar
android:id="@+1id/ratingBarl”
android:layout width="wrap content”
android:layout height="wrap content™ />




TextView oo

e Text in arectangle, a simple label
e display information, not for interaction

e Common attributes:

/>

typeface (android:typeface e.g monospace), bold, italic, (android:textStyle ),
text size, text color (android:textColor e.g. #FFO00O0 for read), width, height,
padding, visibility, background color

units for width / height: px (pixels), dp or dip (density-independent pixels 160
dpi base), sp (scaled pixels based on preferred font size), in (inches), mm
(millimeters)

recommended units: sp for font sizes, and dp for everything else

i Za Bl @& 9:04 Pm

android:layout width="match_parent" 'TypographyDemo
android:layout_height="wrap_content” This is a 'sans' dem
android:text="This is a 'sans' demo!" This is a 'serif' demo!

This is a 'monospace' demo!

android:typeface="sans"

This is a 'normal' demo!



TextView

e TextView widget is available in
widgets palette in Android Studio

Layout editor

e Plain TextView, Large text, Medium
text and Small text are all TextView

widgets

e See demo project: Basic/Label

O] FramelLayout

[[T] LnearLavout (Harlzon

| LinearLavout (Vertica
[l TableLayout )

] GridLayout
[ RelativeLayout

Palette - 2 i 000

Layouts

Widgets

B0l Plain TextView
[4E] Large Text

[aH Medium ext
[8E) Small Text

"ok Button
ok Small Button
(@ RadioButton
lv| checkBox
o Switch
- ToggleButtan
E ImageButon
B Imageview
= PragressBar (Large)
= ProgressBar (Mormal;
= ProgressBar (Small)
= ProgressBar (Horizon
o SeckBar
¥ RatingBar
— Spinner
@ WebView
Text Fields
| | Plain Text
I Person hame
.| Password
[ | Password (Numeric)
L E-mail
| | Phone
| | Postal Address
L multiline 1ext
[ Time
| | Date
| Mumber



Properties Y
singleLine O
stateListAnimator

° ° textalignment
Setting Text Properties
textColor
textColorHighlight
textColorHint
textCalarLink

e Can edit text properties tartsselectatle ()

textSize

textStyle 11

e Can either type in literal string

translationZ

or click ... button to pick a string typeface

viewName

you have previously declared ety
(e.g. in strings.xml)

e You can also declare new string

by clicking on “New Resource”

o JEE




o
o
Widget ID o
idge °
o
Every widget has ID whose value is stored in android:id
attribute
To manipulate this widget or set its attributes in Java code,
need to reference it using its ID -
Properties 7 H
More on this later oz -
Naming convention il e
focusableinTouchMaoc[_]
o First time use: @+id/xyx_name =l !
e Subsequent use: @id/xyz_name e
[ id Jteavew2
importantForaccessit
inputMethod
inputType 1
labelFor
lines
linksClickable O
longClickable O

maxHeight



Other TextView Attributes

e set number of lines of text that are visible

android:lines="2"

e contextual links to email address, url, phone number,

autolink attribute set to none, web, email, phone, map, or
all



Button Widget °se:

Text or icon or both on View (Button)
E.g. “Click Here”

Declared as subclass of TextView so similar
attributes

Appearance of buttons can be customized

xml version="1.0" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent™
android:layout_height="match_parent"

android:orientation="vertical">
<Button
android: id="@+id/buttoni™
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: text="@string/button"/>

</LinearlLayout>



Button in Android Studio

e Button widget available in palette of
Android Studio graphical layout editor

e Can drag and drop button, edit
attributes as with TextView

e See demo project: Basic/Button

| Palette - 2 o
| [HlRelativelayout
Widgets
[8E| Plain TextView
[4E] Large Text
[8E] Medium Text
| 8t small Text
okl Small Button
ﬁ} RadioButton
[+] chackRax
o Switch
— ToggleButton
E ImageButton
& Imageview
= ProgressBar (Large)
= PrograssBar (Mormal]
= ProgressBar (Small)
= ProgressBar (Horizorr
i SeekBar
# RatingBar
— Spinner
@ wWebview
Text Fields
| | Plain Text
| | Person hame
| | Password
L | Password (Numeric)
L E-mail
| | Phone
| | Postal Address
L | Multiline Text
L | Time
| | Date
L Number
L Mumber (Signed)
I | Number iDecimal)
Containers
[Z]RadioGreup
= ListView
[ Gridview
= ExpandanlelistView




Responding to Button Clicks

e May want Button press to trigger some action
e How?

1. In XML file (e.g. Activity_my.xml), set android:onClick
attribute to specify method to be invoked

<Button
android:onClick="someMethod"

/>

2. In Javafile (e.g. MainActivity.java) declare
method/handler to take desired action

public void someMethod(View theButton) {
// do something useful here

}




Embedding Images:
ImageView and ImageButton

e ImageView and ImageButton: Image-based
based analogs of TextView and Button
e ImageView: display image
e ImageButton: Clickable image

e Use attribute android:src to specify image
source in drawable folder (e.g. @drawable/icon) |

*@ ImageViewDemo

e See demo project: Basic/ImageView

<?xml version="1.,0" encoding="utf-8"?7>

<ImageView xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/icon"
android: layout_width="match_parent"
android: layout_height="match_parent" »
android:adjustView = !
android: src@drawable/molecule" />




ImageView in Widgets Palette

Can drag and drop ImageView from
Widgets Palette

Can also use menus to specify:
e src: to choose image to be displayed

e scaleType: to choose how image
should be scaled

Src =unset=
‘ ; matrix
statelistAnimator FitXy
textAlignment fitStart
L G fitCenter
fitEnd
{center
5 " EveMcentercrop F

Palette *- 1
|H]| Relativelayout
| [ widgets
[8E| Plain Textview
[36] Large Text
[8E] Mediurm "ext
[56) Small Text
ok Buttaon
ot Small Button
(@) RacdioRuttan
[+] checkBox
o Switch
— ToggleButton
& ImageButton
== ProgressBar (Large)
== ProgressBar (Normal
== PragressBar (Small)
== ProgressBar (Horizon
o SeekBar
#7 RatingBar
— Spinner
@ Web\isw
71 Text Fields
L Plain Text
L | Person hame
I Password
| | Passwaord (Mumeric)
L | E-mail
| | Phone
| | Postal Address
[ | Multiline Text
L Time
[ Date
L Number
L Mumber iSigned)
L Number (Decimal)
[*1 Containers
[ZradioGreup
= ListView
[ Grichview

= ExpandanleListview




Options for Scaling Images (scaleType) oo

*#" ImageViewDemo

“center” centers image
but does not scale it

*%" ImageViewDemo

“centerCrop” centers
Images, scales it so that
shortest dimension fills
available space, and
crops longer dimension

*@" ImageViewDemo

“fitXY” scales image to
fit ImageView, ignoring
aspect ratio



EditText Widget

i nl & 6:19
e Ul Component used to get Enter Your Name

information from user Please

ype your name

Click When Done

e long press brings up context menu

o Example Select word

<EditText Select all
android:id="@+id/edittext”
android:layout width="fill parent” Input method
android:layout height="wrap content”
android:layout_gravity="center” Add "Mik" to dictionary
android:gravity="center"”
android:inputType="textPersonName"
android:hint="type your name" />




EditText

e can span multiple lines via android:lines attribute

e Text fields can have different input types such as number,
date, password, or email address

e android:inputType attribute sets input type, affects

What type of keyboard pops up for user
Behaviors such as is every word capitalized



EditText Widget in Android
Studio Palette

e A whole section of the Android
Studio palette dedicated to
EditText widgets (or text fields)

1 Text Fields
|| Plain Text
| | Person Mame
I | Password
| | Password (Numeric)
I E-mail
| Phaone
| | Postal Address

_ I Multiline Text
Text Fields .

_ _ LITi
Section of Widget s

palette - cale
I I Number

L | Mumber (Signed)
| Number (Decimal)

none

00O

text
textCapCharacter [

textCapWords
textCapSentence:
textAutoCaorrect
textAutoComplete
textMultiLine

Slimjiniiniiele

textimeMultiLine
textNoSuggestion [
textUri ]
textEmailaddress [
textEmailsubject [
textShortMessage [
textLongMessage [
textPersonName [ |
textPostaladdress [
textPassword O
textVisiblePasswo [(J
textWebEditText [
textFilter ]
textPhonetic O
textWebEmailaddr [_]
textWebPassword [[J
number ]
numberSigned [ ]
numberDecimal [
numberPassword [ |

phone ]

EditText
inputType menu



Widget Attributes

Some attributes apply to most types of widgets

Padding: Can either set all sides (android:padding) or per-side
(e.g. android:paddinglLeft)

Units either in DIP or millimeters

Margins: Can be set for all sides (android:layout_margin) or per-
side (e.g. android:layout_marginTop)
Units either in dp or DIP

Colors:
Some colors attributes take single color (e.g. android:background)

Other attributes take ColorStatelList (different colors under different
conditions)



Margin Example

<TextView
android:id="text1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginRight="20dp"
android:text="@string/my_best_text"
android:background="#FF0000" -
/>

® My First Android App
<TextView ‘i the best
android:id="text2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginRight="20dp"
android:text="@string/my_best_text"
android:background="#00FF00"
/>




Widget Attributes: Other Attributes

e android:visibility: Controls whether the widget is visible

e android:contentDescription:
similar to alt attribute on an HTML <img>
Defines content that briefly defines the content of the widget
Very important for widgets like ImageView



Auto Complete Options

e Depending on EditText inputType suggestions can be displayed

e works on actual devices

{ What
e Other options for exist for auto complete from list

e AutoCompleteTextView

e

choose one option
e MultiAutoCompleteTextView
choose multiple options (examples tags, colors)



AutoCompleteTextView

e Two types

e we provide list of choices

e user provides list
e Developer list

e use ArrayAdapter connected to array
e best practice: put array in array.xml file




AutoComplete Using Array

ContolSamples

United|

Tanzania, United Republic Of
United Arab Emirates
United Kingdom

United States

Pick a country or type your own

..q..w..e..r. t_..y...u..i..u. p_

.a._s__d .f. . .h._j__k .[.

4 zZ X c v b nme€a

71123 ® . Done

r




EditText

e Auto complete option using device
dictionary:

<EditText
android:id="@+1d/msg text input”
android:layout width="fill_parent”
android:layout height="wrap content”
android:autoText="true"

android:imeOptions="actionNone"”
android:text="" />

e No dictionary on emulator!




Spinner Controls

e Similar to auto complete, but
user must select from a set of
choices

Pick a Continent

Pick a Continent

Antarctica

Australia

Europe

North America




Spinner Control

<Spinner
android:id="@+id/spinnerl"”
android: layout width="match parent"”
android: layout height="wrap content”
android:entries="@array/continents”
android: prompt="@string/pickCon™
/>

arrays.xml in res/values

<string-array name="continents">
{item>Africa</1tem?>
£item>*Antarctica</1tem>
{item>Asia</item>
{item}ﬂustralia{fitemﬂ
<item>Europe</item>
£1tem>*North America</i1tem>
<1tem>»South America</item>

<fstring-array>




Checkbox USB debugging

Debug mode when USB is connected

Checkbox has 2 states: checked and unchecked
Clicking on checkbox toggles between these 2 states
Used to indicate a choice (e.g. Add rush delivery)

Checkbox widget inherits from TextView, so its properties like
android:textColor can be used to format checkbox

XML code to create Checkbox

-~ ._' =1 = 3 'l = . e = e ol o
L F "-‘l W Ll = 4 Ll L
L - _'l A48 - Y L _| L

<CheckBox x|lﬂ:::11 oid=" http ffSchemaS android.com/apk/res/android"”
android: id="@+1d/check"
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: text="@string/unchecked" />



Pickers

e TimePicker and DatePicker

e Typically displayed in a TimePickerDialog or
DatePickerDialog

e Dialogs are small pop-up windows that appear in front of
the current activity




Indicators

Variety of built in indicators in addition to TextView

ProgressBar

RatingBar

Chronometer

DigitalClock
AnalogClock

Loading...




Android Ul Youtube Tutorials



Tutorial 11: Designing the User Interface

e Tutorial 11: Designing the User Interface [6:19 mins]
e https://www.youtube.com/watch?v=72mfOrmjNAA

e Main Topics
e Designing the User interface
e Manually adding activity
e Dragging in widgets
e Changing the text in widgets




Drag and Drop in Widgets

e Android Studio creates 2 files as usual (MainActivity.java,
activity_main.xml)
e Dragand drop in widgets (e.g. Large text, Text boxes)
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Tutorial 12: More on User Interface

e Tutorial 12: More on User Interface [10:24 mins]
e https://www.youtube.com/watch?v=72mfOrmjNAA

e Main Topics
e Changing text in widgets
e Changing strings from hardcoded to resources (variables)




Changing Widget text in Text View

Change text “New Button” in XML file,

e E.g. Change text on New Buttonin a
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Tutorial 17: GridLayout

e Tutorial 17: GridLayout [9:40 mins]
https://www.youtube.com/watch?v=4bXOr5Rk1dk

e Main Topics
Creating GridLayout: Layout that places its children in a grid
Add widgets (buttons) to GridLayout
Format width, height, position of widgets



Create Grid Layout, Add & Format Widgets

e Add widgets (buttons) to GridLayout
e Format width, height, position of widgets
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