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Android Ul Design in XML



000
e ° ° 0000
Recall: Files Hello World Android Project oo
XML file used to design Android Ul :.
e 3 Files: /

e Activity_main.xml: XML file specifying screen layout

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

e AndroidManifest.xml:
Lists all app components and screens
Like 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”




Widgets

e Widgets are visual building blocks of Android screens

e Need to specify widget attributes (dimensions, margins, padding, etc)
e Android Ul design involves arranging widgets on a screen
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Option 1: Adding Widget in Design View -
o
e Drag and drop widgets in Android Studio
e Edit their properties (e.g. height, width, color, etc)
c AndroidSampleActivity.java X | [ activity_android_sample.xml x |
Palette #-1- [L- FnNexus4 [~ DAppTheme ™ AndroidSample~ @~ 1§19~ Con'pormt.Tree =%
A N o cargo & Sor
[:]Llnearl.ayout (Horizontal) [Ab] Textview - @string/hello_world
[ LinearLayout (vertical)
[ TableLayout
ETabieROW
|:|GridLayout
Drag and droplieesteset
1 widgets
button or gny| esesntestves
other widgeX | fvemre
. [Ab) Small Text
or view or Button Properties ?2 957
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[ Text Fields ignoreGravity

Design = Text




Option 2: Edit XML Directly

e Text view: Directly edit XML file defining screen
(activity_main.xml)

e Note: dragging and dropping widgets in design view
generates related XML in Text view

'+ My Application - [CAUZzertBlcky\Deiks iroid_Projects\MyApplication] - [app] - epgiarcimainiresiay
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Drag and drop widget Edit XML



Android Widgets




Example: Some Common Widgets

e TextView: Text in a rectangle
e EditText: Text box for user to type in text
e Button: Button for user to click on

Gl @ 12:34 AM

RelativeLayoutDemo

TextView widget RL _ EditText widget

Button widgets




Palette - 2 b 000
Layouts 00

[Cl| FrameLayout o0

H __ LinearLavout (Vertica
TextVI ew :_'_j'__ETabIeLay::ut
= Tablerow
] GridLayout
'_ Relativelayout
I Widgets
Text in a rectangle S EE
[4E] Large Text

Displays information, not for interaction 5 Medium “ext

[8E) Small Text

£ Button

& Small Button
ﬂ- RadioButton
[v] checkBox

TextView widget is available in widgets Switch

. . . . ToggleButtan
palette in Android Studio Layout editor B risscriston
= ProgressBar (Large)
= ProgressBar (Mormal;
= ProgressBar (Small)
= ProgressBar (Horizorn

Plain TextView, Large text, Medium text o Saokmer
. . # RatingBar
and Small text are all TextView widgets =Sspirner
Text Fields
Plain Text
See book demo project: Basic/Label e M
-mail
I Ehone
Postal Address
I -[:::]Izlme | ext
Date
Mumkber



TextView oo

Declare TextView in XML (e.g. Activity_main.xml):

android:layout width="match_parent" Typog

android:layout_height="wrap_content” This is a 'sans' demo!
android:text="This is a 'sans' demo!" This is a 'serif' demo!

: 1S 1s a 'monospace’ demo!
android:typeface="sans" Thhl&-; l.b a r1||3n:xsmce demo
This is a 'normal’ demao!

/>
match_content: Make Textview as large as text
match_parent: Make Textview as box it is declared in

Common attributes:
Typeface (android:typeface e.g monospace), bold, italic, text size
Text color: (android:textColor) e.g. #FF0000 for red
width, height, padding, margins, visibility, background color

units for width / height: px (pixels), dp or dip (density-independent
pixels 160 dpi base), in (inches), mm (millimeters) (More later)



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"
/>




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 Android
Studio graphical layout editor

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

e See book 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:
e 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 book 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) -4

*#" ImageViewDemo

“center” centers image
(no scaling)

*%" 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

e Ul Component for user to enter
information

e long press brings up context menu

e Example XML declaration:

<EditText

android:
android:
android:
android:
android:
android:
android:

id="@+id/edittext”

layout _width="fill_ parent”
layout height="wrap content”
layout gravity="center”
gravity="center"”
inputType="textPersonName"
hint="type vour name" />

e android:inputType: defines input
type (humber, date, password, or
email address)

=l & 619

W
Enter Your Name

Please

Click When Done

Select word
Select all
Input method

Add "Mik" to dictionary




EditText Widget in Android
Studio Palette

A whole section of 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
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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 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

21



Strings




Declaring Strings in Strings.xml

e Declare all strings in a single file

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

e Example:

1. Declare string in strings.xml

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

<{resources>

<<string name="hello">Hello!</string> >

</resources>

2. Use string in Activity_main.xml

<TextView
android:layout width="fill parent”
android:layout_height="wrap_content”

<j§i§foid:text:"@string/heliEj:Z»




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>



Android Layouts in XML




Views and ViewGroups

e Widgets are declared as views in Android

e ViewGroup (e.g. a layout) contains multiple Views
e Hierarchical arrangement: Widgets are children of parent viewgroup, etc

<?xml wversion="1.0" encoding="utf-8"7>
ZLinearlavout xmlns:android="http://schemas.android.com/apk/res/android"”
android:orientation="vertical"

andruid:layuat_widtn="fii;_parent"
andruid:layuat_neignt="fii;_parent" >
android:id="§g+id/ nam="

android:layout width="fill parent"

8 android: layout height="wrap content"

android: text="@string/ hella"™ /> | ViewGroup ' ‘Wew\ Iwew\
<Button |

android:id="@+id/hellec button" <4—

android: layout height="wrap content" IVMW\ |wa| |Vmw|

android: layout width="wrap content"”

android:tcextc="Press M=" />

| </LinearLayout>
27
Tree from: http://developer.android.com/quide/topics/ui/index.html




Android Ul using XML Layouts

e Inthe XML file, we have to choose a layout (viewgroup) to u

e Examples:

LinearLayout

RelativeLayout

row one
row two
row three
row four

TableLayout

T Fiére




Layouts

e Layouts are stored in res/layout

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

e More on layouts next




LinearLayout 3

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

E 1] 5554:AndroidBase
O le:
Xam p €. |<?><ml version="1.8" encoding="utf-8"?> s gl @ 302
<LinearLayout xmlns:android="http://schemas.android.c T ————
android:layout_width="fill_parent" o p|| e
android:layout height="fill_ parent™ Hello World, UISamplesActivity!

android:background="#ffeef"

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




Setting Layout & Widget 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="#ffeaff"
[@ndroid:orientation="vertical "] > € N layout xml file

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)




Some LinearLayout 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



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
e Specifies "importance" of a view (i.e. button, text, etc)
e default = 0. If layout_weight > 0 takes up more of parent space

UISamples

Hello World, UISamplesActivity! UISamples

Hello World, UISamplesActivity!

Large Téxt
Large Text

Click Me Please Click Me Please

Large Text

Large Text

button and bottom edit text weight of 2 button weight 1 and
bottom edit text weight of 2



Linear Layout 5"'

e Alternate way to control widget size
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" i _ia
android: layout_width="match_parent" @ Linear Percent Demo
android:layout_height="match_parent"
android:orientation="vertical">

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

<@ndroid: layout_weight="50" ‘
androld:text=r@string/T1fty_percent"/>

<Button
android:layout_width="match_parent"
android:lavout hejght="0dip"

:layout_weight="30

androId: g/thirty_percent"/>

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



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




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



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)

|




Scrolling

Phone screens are small, scrolling content helps

ListView supports vertical scrolling

Other views for Scrolling:

e ScrollView for vertical scrolling

HorizontalScrollView

examples:

e scroll through large image

Linear Layout with lots of elements

*@ ScrollViewDemo




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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Our First Android App




Activities

Single Android window or dialog box
Apps have at least 1 activity that deals with Ul
e An entry point of app similar to main( ) in C

Many apps have multiple activities screens
Example: A camera app

e Activity 1: to focus, snap photo, start activity 2 Aetivity
e Activity 2: to preview picture, save it




Activities

e Each activity controls 1 or more screens

e Activities independent of each other

e Can be coupled by control or data

e App Activities are sub-class of Activity class
e E.g.to declare activity

Public class EmPublLiteActivity extends Activity{

// .....write code to control activity

Activity

*g@ Action Bar Demo
lorem

ipsum

dolor

sit

amet

consectetuer

adipiscing

elit

rmorbi

Vord:




Recall: Files Hello World Android Project

e 3 Files:

e Activity_main.xml: XML file, specifies screen layout

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

e AndroidManifest.xml:
Lists all app components, activities (screens)
Like 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_main.xml)




Recall: Files Hello World Android Project

e 3 Files:

Activity_main.xml: XML file specifying screen layout

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

AndroidManifest.xmil:
Lists all screens, components of app
Like 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 anFOLd:lgbel=“Now“}
<intent-filter>
- <action android:name="android.intent.action.MAIN"/>
<category androld:name="androld.1intent.category.LAUNCHER" />
</intent-filter>
- </activity>
. </application>
1 activity
(screen) </manifest>
listed for One activity (screen)
this 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_main.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: Android OS calls your 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_main.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)



WebView Widget




WebView Widget

A View that display web pages

e Can be used for creating your own web browser ﬂ
ttp://www.vrbo.cor@

e ORjust display some online content inside your app

Uses WebKit rendering engine (lots of memory)

aiehu Village, Central Maui, Hawaii ,C)

=

Webkit used in many web browsers including
Safari
&

- /; The WebKit Open Source Project Aclan Pacific Custom-Designed

Luxury Villa with Pool and Hot Tub

4 BR 3 BA Sleeps 8
I u Village t

Web pages in WebView same look same as Safari

64



WebView Widget Functionality

e Display Web page containing
HTML, CSS, Javascript

e Navigation history of URLs to

THE UNIVERSITY OF welcome to
TEXAS 'yt MOBILE

support forward and backwards - u
g -

. Zoom in and OUt Asl'g;“és{y& Academics  Athletics C;IES;?S
e perform searches m E! E

. Ad d it i O n a I fu n Ct i O n a I ity: Campus Directory IT & Libraries

Life & Search E-mail

e capture images of page @ —
¥ f S .

e Search page for string

e Deal with cookies on a per
application basis

Maps News & FullUT  About this
Social Web Site Site

Brought to you by ITS




WebView Example

e Simple app to view and navigate web pages
e XML code (e.g in res/layout/main.xml)

<?xml version="1.0" encoding="utf-8%"72:
:-:Ir.'_:'_s :android="http://schemas.android. com/apk/res/android"”
android:id="@+id/webview"
android:layout width="fill parent™
android:layout height="fill parent"™

i3

66



WebView Activity

e |n onCreate, use loadURL to load website
e If website contains Javascript, enable Javascript

public class HelloWebView extends Activity {
private WebView mWebView;

@Override

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

HEBULew . getSettlngs() set]avaScrlptEnabled(true 3
.loadUrl("http://m.utexas.edu");

67



loadUrl( )

@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.main);

mHebV1ew = (NebV1ew) FlndvlewById(R id.webview);
=7= nabled(true);

}

e loadUrl( ) Works with
e http:// and https:// URLs
e file// URLs pointing to local filesystem
e file:/// android _asset/ URLs pointing to app’s assets (later)

e content:// URLs pointing to content provider that is
streaming published content



WebView Example

e Add permission to AndroidManifest.xml for app to use
Internet

e Also change style so no title bar

<?xml version="1.8" encoding="utf-8"7>

“<manifest xmlns:android="http://schemas.android. com/apk/res/android"”
package="scottm.examples”
android:versionCode="1"
android:versionName="1.8" >

{uses-sdk android:minSdkVersion="18" />

uses-permission android:name="android.permission. INTERNET

<application
android:icon="@drawable/1c_Launcher”
android:label="@string/app name" >
<activity

android:name=".Hel LoWebView"

__ M . _

69

.ndrmid:theme:"@Gﬁdrﬂid:gt;LefTheme.NﬂTitLEBGP"



Android Ul Designh Example



GeoQuiz App

Reference: Android Nerd Ranch, pgs 1-30

e App presents questions to test user’s
knowledge of geography

e User answers by pressing True or False
buttons

Question ——___ |

e How to get this book?

User responds

by clicking True —

or False

fl GeoQuiz

> Constantinople is the largest city in Turkey.

/ True False




GeoQuiz App

e 2 main files:

e activity_quiz.xml: to format app screen

e QuizActivity.java: To present question, accept True/False

response

e AndroidManifest.xml also auto-generated

QuizActivity

L

SN

—

activity_guiz.xml




000
0000
o000
o000
o0
° ) ()
(]
GeoQuiz: Plan Out App Widgets
e 5 Widgets arranged hierarchically
LA .
! GeoQuiz
LinearLayout .

xmins:android="http:/ /schemas.android.com/apk/res/android"” Lmearll._a\_.rflaut

android:layout_width="match_parent” . / (Ver Ica }

android: layout_height="match_parent” i r

android:gravity="center" . :

android:orientation="vertical"

ToxtViow \ i1 Constantinople is the largest city in Turkey. = TextView
. ] LinearLayout H 0
android:layout_width="wrap_content" ' '

android:layout_width="wrap_content"
android:layout_height="wrap_content" i i

android:padding="24dp"
android:text="@string {question_text"

android:layout_height="wrap_content"
android:orientation="horizontal"

LinearLayout

(horizontal)

/N

Button Button Buttons

android: layout_width="wrap_content” android:layout_width="wrap_content”
android:layout_height="wrap_content” android:layout_height="wrap_content"
android:text="@string /true_button" android:text="@string /false_button"”




GeoQuiz: activity_quiz.xml File listing

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

android: layout_width="match_parent"”
android: layout_height="match_parent"”
android:gravity="center"
android:orientation="vertical” >

<TextView
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:padding="24dp"
android:text="@string/question_text" />

<LinearlLayout
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
andreid:orientation="horizontal" >

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/true_button" />

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/false_button" />

</LinearLayout:>

</LinearlLayout>

%l GeoQuiz

LinearLayout

;/// (vertical)

oy

: Constantinople is the largest city in Turkey. E‘?_TEKWEEW

i True i! False i~ |
i ¥ i ___LinearLayout

ettt ittt it 5 (horizontal)

..................... -l

Buttons




GeoQuiz: strings.xml File listing

<?xml version="1.8" encoding="utf-8"7?>
<resources>

<string name="app_name">GeoQuiz</string>

= — 3 !
<string name="question_text">Constantinople is the largest city in
Turkey.</string>
<string name="true_button">True</string>
<string name="false_button">False</string>
<string name="menu_settings">Settings</string>

</resources>

%l GeoQuiz

"
"
"
.
"
"
W
"
"
"
"
i
. i
"
i

Constantinople is the largest city in Turkey. E-E-—Text\fiew

LinearLayout

/ (vertical)

i True i False &\\\

........... S
______ -

LinearLayout
(horizontal)

Buttons

"
"
"
"
"
"
"
“
W
"
i
= i
"
i
"
"




QuizActivity.java

e Initial QuizActivity.java code

package com.bignerdranch.android.geoquiz;

’%T GeoQuiz

import android.app.Activity;
import android.os.Bundle;
import android.view.Menu;

onCreate Method is called
once Activity is created

public class QuizActivity gZxtends Activity {
@Override
public void onCredte(Bundle savedInstanceState) {
super.onCreate(savedInstanceState); i .
setContentView(R.layout.activity quiz); A+ ey

} T i True False ‘-\\
specify layout XML file : ’

Constantinople is the largest city in Turkey. "°'

Buftons

e Would like java code to respond to
True/False buttons being clicked




Responding to True/False Buttons in Java

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

>

<TextView

android:layout _width="wrap_content”

android:layout_height="wrap_content

"

android:padding="24dp™
android:text="@string/question_text" />

<LinearlLayout
android:layout _width="wrap_content”

android:layout_height="wrap_content

"

android:orientation="horizontal">

<Button
android:id="@+id/true_button"
android:layout _width="wrap_content"
android:layout_height="wrap_content™
android:text="@string/true_button™ />

<Button
android:id="@+id/false_button"
android:layout _width="wrap_content"
android:layout_height="wrap_content™
android:text="@string/false_button" />

</LinearlLayout>
</LinearlLayouts>

Write code in Java file to specify app’s
response when True/False buttons are clicked

‘%! GeoQuiz

oy

LinearLayout

/ (vertical)

: Constantinople is the largest city in Turkey. = TextView

Buttons

LinearLayout
(horizontal)



2 Ways to Respond to Button Clicks

In XML: set android:onClick attribute

In java create a ClickListener object, override onClick
method

typically done with anonymous inner class



Approach 1: Button that responds to Clicks
Reference: Head First Android

NS

The BuH:nn '—-—%dautt:;\n android:text="@+id/Button0l”
definition

rom main.xm|
1. In XML file (e.g. main.xml), set
android:onClick attribute to specify >

> |android:onClick="onLoveButtonClicked”

(onLoveButtonClicked) to be invoked />

_ﬂ‘

The onClick attribute main.xml
added to the Button

Poin‘king to the

onLoveButtonClicked

method.

android:id="@+id/Button0l”
android:layout width="wrap content”

android:layout height="wrap content”

public class AndroidlLove extends Aetivity |

2. In Java flle (eg Andl’OIdLoveJava) public Vu:'id -D?Cfeate[ﬂun-:il-:—_ zavedlnstanceStats) {
. super.onCreate (savedInstanceState);

deCIare and |mp|ement \ setContentView (R.layout.main);

method/handler to take desired action }
The new . ; public void onLoveButtonClicked (View view) {
onLoveliuttonClicke {/doesn’t do anything yet
mebhod Bt's = | e I snyEhing v
veferented From the L)
ar.dra-ld:mcl_lf.k Bu{{ﬂﬂ
attribute

AndroidLove.java



Approach 2: Create a ClickListener object,
override onClick

e First, get reference to Button in
our Java file. How?

<Button
android:
android:
android:
android:

id="@+id/true_button"”
layout_width="wrap_content”
layout_height="wrap_content"
text="@string/true_button” />

<Button
android:
android:
android:
android:

id="@g+id/false_button”
layout_width="wrap_content™
layout_height="wrap_content”
text="@string/false_button™ />

\

I®1 GeoQuiz

Need reference
to Buttons

AR

oy

"
O OO oo o oD OO DC O COOOCOOoo oo oo000o00DSD000C .= i

"
W
"

Buttons

True |: False %\_\

LinearLayout

/ (vertical)

Constantinople is the largest city in Turkey. E'E'_TEXWEEW

LinearLayout
(horizontal)



R.Java Constants

e During compilation, XML resources (drawables, layouts,

strings, v

iews with IDs, etc) are assigned constants

e Sample R.Java file

|n{cr§atc5
Srou?'! n9 the -~
COhSJC.ahJC-S'

public final class B
public static final class attr {}
[T public static final cl ) ble { (COMJ@N{S
public static final class drawables ,
'rc-{:c'r'rmgbp

T

public static final int icon=0x7f020000; :XﬂﬂL.rcs ee
I ol .

\ }
public static final class id {

= e

public static final class layout {

public static final int main=0x7f£030000;

}

public static final class string {

public static final int app name=0x7f£040001;

public static final int haiku=0x7f£040000;

public static final int love button text=0x7f£040002;




Referring to Resources in Java File

e Can refer to resources in Java file using these constants

e Example
Constant assigned to
-~

public static final class layout { R'IayOUt'maln at runtime
public static final int main

e In java file, R.java the constant corresponding to main.xml is
argument of setContentView

 Pass in layout file as
constant assigned to
R.layout.main

public void onCreate (Bundle savedInstanceState)

super.onCreate (savedInstanceState) ;

setContentView (R.layout.main) ;

}



Referencing Widgets by ID

e To reference a widget in Java code, you need its android:id

In java file, to reference/manipulate
In XML file, give the widget/view an ID view/widget use its ID to find it
I.e. assign android:id (call findviewbyID() )

<Button android:text="8+id/Buttonldl”
android:id="@+id/Button0l” — findViewById(R.id.Button01)




Getting View References

e findViewByld method is part
of Activity class so it can be
called in our java file (e.g.
MainActivity.java)

e A genericview is returned
(not subclasses e.g. buttons,
TextView), so needs to cast

Make a veferente fo
store the veturned View

AN

Cast the returned View to
the appropriate View tlass
}'m.'rp_- locking For.

i
|

Pass the R id ButbonOl
to PIhd"ME“fld to ﬁl"‘
a velerente to the o
seveen button.

|

/

N

Button button =

v

v

(Button) findvViewById(R.id.ButtonOl)

\

public final class R |

public static fin
public static fin
public static final int icon=0=T7E£020000;

}

puklic static
public

}

publi ati
publ

al class attr [}
al class drawable |

final cl

class id |
static final int Button0l=0xTE050000; 4’""/

ic finmal class layout |

atic final int main=0=xT£03000

|

R.java



QuizActivity.java: Getting References to

Buttons

e To get reference to buttons in java code

public class QuizActivity extends Activity {

private Button mTrueButton;
private Button mFalseButtonj

@Override

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

mTrueButton = (Button)findViewById(R.1id.true_button);
mFalseButton = (Button)findViewById(R.id.false_button);

}

} <Button

android:id="@+id/true_button”

android: layout_width="wrap_content™
android: layout_height="wrap_content™
Declaration android:text="@string/true_button" />

in XML \fsumn

android:id="@g+id/false_button”
android: layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/false_button™ />

eSS EssssSsGGsGSssEEsmsGsEEess
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QuizActivity.java: Setting Listeners

e Set listeners for True and False button

%T GeoQuiz

mTrueButton.setOnClickListener(new View.OnClickListener() |{
@Override
public void onClick(View v) {
// Does nothing yet, but soon!

}
35
mFalseButton = (Button)findViewById(R.id.false button); : :
mFalseButton.setOnClickListener(new View.OnClickListener() {§;uuuunnnunuuuunnnnnuuuuuuuuqE
gs;izzlgeid onCLick(View v) { E;CmmmnWmMemmEmmﬁﬂdWMTumw.??
// Poes nothing yet, but soon! §L""""""ﬁfﬁfﬁfﬁfffffﬁ"""""""ﬁ
} i True :: False ‘-\\
}); i W it :
Buttons
1.Set Listener Object 3. Overide onClick method 2. Create listener
For mTrueButton (insert your code to do object as anonymous :

whatever you want as (unnamed) inner object
mouse response here)




QuizActivity.java: Adding a Toast

A toast is a short pop-up message

After user clicks True or False button,
our app will pop-up a toast to inform
the user if they were right or wrong

First, we need to add toast strings
(Correct, Incorrect) to strings.xml

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string name="app_name">GeoQuiz</string>

<string name="question_text">Constantinople is the largest city in

Turkey.</string>
<string name="true_button">True</string>
<string name="false button">False</string>

<string name="correct_toast">Correct!</string>
<string name="incorrect_toast">Incorrect!</string>

<string name="menu_settings' >Settings</string>
</resources>

A toast 7

181 GeoQuiz
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QuizActivity.java: Adding a Toast

e To create a toast, call the method:

public static Toast makeText(Context context, int resId, int duration)

e st TS

Instance of Activity Resouce ID of the Constant to specifiy
(Activity is a subclass string that toast  how long toast
of context) should display should be visible

e After creating toast, call toast.show( )
to display it

e For example to add a toast to our
onClick( ) method:

public void onClick(View v) {
Toast.makeText(QuizActivity.this,
R.string.incorrect_toast,
Toast.LENGTH_SHORT).show();

%' GeoQuiz

Constantinople is the largest city in Turkey.

True False




QuizActivity.java: Adding a Toast

e Code for adding a toast

mTrueButton.setOnClickListener(new View.OnClickListener() 1
@Override
public void onClick(View v) {
Toast.makeText(QuizActivity.this,
R.string.incorrect_toast,
Toast.LENGTH_SHORT).show();

%T GeoQuiz

}

1)

mFalseButton.setOnClickListener(new View.OnClickListener() {
@Override
public void/onClick(View v) {

:
mme,
HE

: Constantinople is the largest city in Turkey. ""

innner object

Toast.fakeText(QuizActivity.this, .
. Stl“ing. COI“I"‘ECt_toaSt, g;::::::::::E‘E:::::::::::E‘é i
oast.LENGTH_SHORT).show(); g iijTE?iifT?fj?““““"-i
} [ e o ¥
})s
/ \ \ Buttons
1.Set Listener Object 3. Overide onClick method 2. Create listener
For mTrueButton Make a toast object as anonymous :




package com.bignerdranch.android.geoquiz;

import android.app.Activity;
import android.os.Bundle;
import android.view.Menu;
import android.view.View;
import android.widget.Button;
import android.widget.Toast;

QuizActivity.java:
Complete Listing

public class QuizActivity extends Activity {

Button mTrueButton;
Button mFalseButton;

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity quiz);

mTrueButton = (Button)findViewByld(R.id.true_button);
mTrueButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Toast.makeText(QuizActivity.this,
R.string.incorrect_toast, Toast.LENGTH_SHORT)
.show();

h;



mFalseButton = (Button)findViewByld(R.id.false_button);
mFalseButton.setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
Toast.makeText(QuizActivity.this,
R.string.correct_toast, Toast.LENGTH_SHORT)
.show();

) QuizActivity.java:
y Complete Listing

@Override (Contd)

public boolean onCreateOptionsMenu(Menu menu) {

/I Inflate the menu;
// this adds items to the action bar if it is present.

getMenulnflater().inflate(R.menu.activity _quiz, menu);
return true;

}

\ Used if app has an

Action bar menu
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