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Android Ul Design in XML



000
e [ ] [] ....
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”




coes
Widgets 333
o0
e Android Ul design involves arranging widgets on a screen °
e Widgets? Rectangles containing texts, image, etc

e Screen design: Pick widgets, specify attributes (dimensions, margins, etc)

Phone-only, unsynced co...

Name

Company

Widgets

Title
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Phone

EMAIL

Email

ADDRESS

Address




Recall: Design Option 1: Drag and Drop Widgets

e Drag and drop widgets in Android Studio Design View

e Edit widget properties (e.g. height, width, color, etc)

Drag and droj
button or any
other wid&\

or view

() AndroidSampleActivity. java = | E activity_android_sample.xml x |

Palette

[ Layouts
D FramelLayout
D LinearLayout (Horizontal)
D LinearLayout (Vertical)

(&~ [ G

DTabIeLayout
ETabIeRow
D GridLayout
I E Relativelayout
[ widgets
Plain TextView
Large Text
Medium Text
Small Text

O Button
oNSmall Button
.@:. dioButton

CheckBox

o Switch
| ToggleButton
H ImageButton
' ImageView
== ProgressBar (Large)

== ProgressBar (Mormal)
== ProgressBar (Small)
== ProgressBar (Horizontal)
wn SeekBar
\'f/ RatingBar
= Spinner
@ WebView
[ Text Fields

Design  Text

-2 o I:l' E\ENexus“lv E' @AppTheme =AndroidSamplev @.

Ha aaeo

|ﬁ| 19+

.

Component Tree
¥ €l Device Screen
+ [Frelativel ayout

Text\u"lew - @string/hello_world

T = | %

Properties

layout:height
style
accessibilityLiveReg
alpha
background
clickable -
focusable -
focusableInTouchM [

- grawvity |

id

ignoreGravity

57

match_parent

el

Edit widget
properties

v




Recall: Design 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 auto-generates
corresponding XML in Text view

¥ My Application - [CAUZers

Eile Edit View Navigate Code Analyze Refactor Build Run Tooks VC§ Window Help
oH O X0 afn ¢ o~/ P B & S 8% ?
53 MyApplication  “iapp  [Disre Clmain  T5res [ layout ‘& activity_mainaml

€ MainActivityjave X | & activity_mainami x

S<Relativelayout xnlJ::amlroxd-"m tp://schemas . android. com/apk /res/android”

ardroid:laycut height="match parent” android:paddingleft="16dp”
android:paddingRight="16dp"

android:paddingTops"156dp*

android:paddingBottom="164p" tools:context=" MainActivity">

<TextView android:text="Hello world!" android:layout widths"wrap content”
android:layout_height="wrap cootent” />

xmlns:tools="http://schemas.android.com/tools” android:lajyout widthe"match pir

j W Android v © o - B - |
§) v Dlapp g
v‘-l] » [ manifests
= v Djave
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=ov Dhres
v » [ drawable

v [ layout
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» Elmenu
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» (£ Gradle Scripts
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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




L X X
. . 00
TextView Widget oo
e Textin arectangle
e Just displays text, no interaction
XML code TextView Widgets
<TextView 2 Ml @ 9:04 PMm
android:layout width="match_parent” TypographyDem
android:layout_height="wrap_content" Thisis a 'sans' dem

This is a 'serif’ demo!
This is a 'monospace' demo!

android:text="This is a 'sans' demo!™
android:typeface="sans"

This is a 'normal’ demo!

/>

e Common attributes:

typeface (android:typeface e.g monospace), bold, italic, (android:textStyle ),
text size, text color (android:textColor e.g. #FFO000 for red), width, height,
padding, background color

Can also include links to email address, url, phone number,

web, email, phone, map, etc



TextView

TextView widget is available in widgets palette in
Android Studio Layout editor

e Plain TextView, Large text, Medium text and Small text ___ [ @itarge Tee

After dragging Textview widget in, edit properties

Properties
singleLine
statelistAnimator
text
textAlignment
textAppearance
textColor
textColorHighlight
textColorHint
textColorLink
textisSelectable
textSize
textStyle
theme
translationZ
typeface
viewName

visibility

@string/hello_wor 7

O

Palette - 2 A o0

1 Layouts C X X
[ FrameLayout 'YK )
[[TlunearLavout (Horizon o0

[ LinearLavout (Vertica P
[]TableLayout
F= TableRow
[1] GridLayout
[ RelativeLayout
1 Widgets
[8B] Plain Text\View

(bl Medium ~ext
[ AblSmall Text |
ok Button
or Small Button
(®) RadioButton
lv| CheckBox
o Switch
- ToggleButton
E ImageBu:ton
k& ImageVview
== ProgressBar (Large)
== ProgressBar (Normal;
== ProgressBar (Small)
== ProgressBar (Horizon
o1 SeekBar
# RatingBar
= Spinner
@ WebView
] Text Fields
[ Plain Text
Person hame
I | Password
. Password (Numeric)
. E-mail
L Phone
| | Postal Address
L Multiine 1ext
L Time
. Date
L Number




Widget ID

e Every widget has ID, stored in android:id attribute

e Using Widget ID declared in XML, widget can be referenced,

modified in java code (More later)

Properties 7 MR TS

ellipsize

enabled O
focusable O
focusableinTouchMoc[_]
fontFamily

gravity (1
height

hint

importantForaccessit
inputMethod

inputType (1
labelFor

lines

linksClickable )
longClickable [
maxHeight



Button Widget

Clickable Text or icon on a Widget (Button)
E.g. “Click Here”
Appearance can be customized

Declared as subclass of TextView so similar
attributes (e.g. width, height, etc)

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 Drag and drop button, edit its attributes

Palette E+ 2 A
|H! RelativeLayout

: 1 Widgets

[b| Plain TextView
[ab| Large Text
[ab] Medium ~ext
[ab] Small Text
Bl Button
ok Small Button
(@) RadioButton
[v| checkRox
o Switch
- ToggleButton
& ImageBu:ton
& Imageview
== ProgressBar (Large)
== ProgressBar (Normal]
== ProgressBar (Small)
== ProgressBar (Horizon
o1 SeekBar
# RatingBar
— Spinner
2 WebvView
71 Text Fields
L Plain Text
L | Person hame
I | Password
I | Password (Numeric)
L E-mail
I | Phone
| | Postal Address
I Multiline Text
I Time
| | Date
I I Number
L | Number iSigned)
I ' Number iDecimal)

71 Containers

% |RadioGrecup
= ListView
] Gridview

= ExpandaoleListView




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

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

Activity_my.xml

<Button
android:onClick="someMethod"

-]

/>

MainActivity.java

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

}




Embedding Images:
ImageView and ImageButton

e ImageView: display image (not clickable)

e ImageButton: Clickable image

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

<?xml version="1.0" encodin

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

android:
android:
android:
android:
android:

id="@+1id/icon"

layout_width="mat
layout_height="ma
adjustView
srcC@drawable/mo

*@ ImageViewDemo

|

g="'utf-8"7>

chlparent™
tch_parent”

lecule" />

File molecule.png in drawable/ folder




ImageView in Widgets Palette

Can drag and drop ImageView from

Widgets Palette

Use pop-up menus (right-click) to specify:
e src: choose image to be displayed
e scaleType: choose how image should

be scaled

scaleType
Src =unset>
T matrix
statelistAnimator |,
textAlignment fitStart
e fitCenter
fitEnd
— ——center
EVenlcenterCrop

Palette . 2 i
|H] Relativelayout
1 widgets
[ab] Plain TextView
[ab] Large Text
(86 Medium ~ext
[abl Small Text
or Button
ox Small Button
@ RadioRutton
[«] checkBox
o Switch
- ToggleButton
& ImageBu:ton
= ImageView
== ProgressBar (Large)
== ProgressBar (Normal}
== ProgressBar (Small)
== ProgressBar (Horizon
1on SeekBar
#7 RatingBar
— Spinner
@ WebView
7] Text Fields
| Plain Text
| | Person hame
I | Password
.| Password (Numeric)
L E-mail
L Phone
I | Postal Address
L ' Multiline Text
L Time
|| Date
I Number
L Number (Signed)
L | Number iDecimal)
71 Containers
[FRadioGreup
= ListView
[ Gridview
= ExpandanlelistView




Options for Scaling Images (scaleType)

*@" ImageViewDemo

*@" ImageViewDemo *®" ImageViewDemo

“centerCrop” centers

(11 L} H
center” centers image . .
9 Image, scales it

but does not scale it

(maintaining aspect ratio) so “fitXY” scales/distorts image
that shorter dimension fills to fit ImageView, ignoring
available space, and aspect ratio

crops longer dimension
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0000
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EditText Widget 0o
o0
[ _
e Widget with box for user input
e Example:
= ol B 6:19
P
<EditText )
android:id="@+id/edittext" Enter Your Name
android: layout width="fill_parent” Please

android:layout height="wrap content”
android:layout gravity="center"”
android:gravity="center”
android:inputType="textPersonName"
android:hint="type vour name" />

type your name

e Text fields can have different input types
e e.g. number, date, password, or email address

e android:inputType attribute sets input type, affects
e What type of keyboard pops up for user
e E.g.ifinputType is a number, numeric keyboard pops up



EditText Widget in Android
Studio Palette

e A section of Android Studio palette
has EditText widgets (or text fields)

Text Fields
Section of Widget
palette

™1 Text Fields

Il
I

Plain Text

Person Mame
Password
Password (Mumeric)
E-mail

Phone

Postal Address
Multiline Text
Time

Date

Number

Mumber (Signed)
Mumber (Decimal)

none

0O 0

text
textCapCharacter [
textCapWords O
textCapSentence: [
textAutoCorrect [

textAutoComplete (]
textMultiLine ]
textimeMultiLine ()
textNoSuggestion ]
textUri J
textEmailaddress [
textEmailSubject []
textShortMessage [ )
textLongMessage [
textPersonName [
textPostaladdress [
textPassword )
textVisiblePasswo [
textWebEditText [
textFilter O
textPhonetic )
textWebEmailadd: [
textWebPassword )

number
numberSigned
numberDecimal

numberPassword

00000

phone

EditText
inputType menu



MapView

Hello MapView

PR %

Rectangle that
contains a map

Some Other Available Widgets

WebView

Hello WebView

Home

Google

Web [mages Local  News

[_
setngs  Teems

View Google In: Moblle | Classic
©2008 Google

1Googie

Rectangle that
contains a web page



Pickers oo

e TimePicker: Select a time
e DatePicker: Select a date

e Typically displayed in pop-up dialogs (TimePickerDialog or
DatePickerDialog)

TimePicker DatePicker



Spinner Controls

e user must select one of a set of choices

Pick a Continent

Africa

Antarctica

Australia

Europe

North America




Checkbox USB debugging

Debug mode when USB is connected

e Checkbox has 2 states: checked and unchecked
e XML code to create Checkbox

- _Il' i 1 -~ - — | B T
xml version="1.0" encoding="utf-8"7>

{CheckBDx xmlns:android= ”http //schemas.android.com/apk/res/android"”
android: id="@+id/check"
android:layout_width="wrap_content"
android: layout_height="wrap_content"”
android: text="@string/unchecked" />



Other Indicators

ProgressBar

RatingBar

Chronometer
DigitalClock
AnalogClock

PROGRESS BAR

e

ratioa B2 RatingBar

00




Android Layouts in XML




Android Ul using XML Layouts

Layout? Pattern in which multiple widgets are arranged
Layouts contain widgets

In Android internal classes, widget is child of layout
Layouts (XML files) stored in res/layout

LinearLayout RelativeLayout TableLayout

TableLavout

llo LinearLayou Hello RelativeLayout
T REre

row one
row two
row three

row four




Some Layouts

Framelayout,
LinearLayout,
TableLayout,
GridLayout,
Relativelayout,
ListView,
GridView,
ScrollView,
DrawerlLayout,
ViewPager




LinearLayout
aligns child elements (e.g. buttons, text

boxes, pictures, etc.) in one direction

5] 5554:AndroidBase

|< fxml version="1.8" encoding="utf-8"7>

® Example' |<LinearlLayout| xmlns:android="http://schemas.android.c

android:layout_width="fill_parent” b G i
android:layout height="fill_ parent" UlSamlpIes e ——— .
android:background="¥ffeaff" ello World, UISamplesActivity!
Layout android:orientation="vertical" > Sample N umber 1
properties B
Yet Another

e orientation attribute defines direction .
, , Sample !l

(vertical or horizontal):
E.g. android:orientation="vertical"

Linear Layout

Orientation: vertical Orientation: horizontal




000
e e e 0000
Layout Width and Height Attributes eels
o0
. ] ] ] . .
e wrap_content: widget as wide/high as its content (e.g. text) ®
e match_parent: widget as wide/high as its parent layout box
e fill_parent: older form of match_parent
<?xml version="1.0" encoding="utf-8"?2>
<LinearLayout
Text W|d g et W|dth ¥mlns:android="http://schemas.android.com/apk/res/android"
ShOUld be as Wlde as an-::l]:o:i_d::::rientatJ:_c-m="ve1I:j,:;cal"
android:layout width="fi111l parent”
ItS parent (the IayOUt) \ an-::lroid:layout:height:"fi'_;_paren:"
4IEXCVl§:drsid:;aysut width="fill parent"
android:lavout height="wrap conteng"
TeXt W|dget he|ght / android:text="@string/hello" The View \r.:\_dc ‘l':hc
should Be as wide as /> o il made
the content (text) e bo display text
</LinearLayout: \ e
Hierarchy main.xml|

Screen (Hardware)

1

Linear Layout The ViewGvoup, in this

tase 3 Linearlayout
[ a
tills the sereen

TextView



LinearLayout in Android Studio

e LinearlLayout in Android Studio Graphical Layout Editor

Linear Layout

Orientation: vertical Orientation: horizontal

1 |
. |

1 Layouts
E] FramelLayout —
@nayout (Horizer—
inearLayout (Me.[ti;_a) —
|| TableLayout —
= TableRow >

| GridLayout
1 RelativeLayout

e After selecting LinearLayout, toolbars buttons to set parameters

EA
Rl

_ : Change gravity of
Toggle width, height between LinearLayout

match_parent and wrap_content (more on this later)




LinearLayout Attributes 000o:

XML attributes

android:baselineAligned When set 1o false, prevents the layout from aligning its children's baselines.

android:baselineAlignedChildindex ~ 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 Drawable to use as a vertical divider between buttons.

android:gravity Specifies how an object should position its content, on both the X and Y axes, within its own bounds.

android:measureWithLargestChild When set 1o true, all children with a weight will be considered having the minimum size of the largest
child.

android:orientation 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.

Ref: https://developer.android.com/reference/android/widget/LinearLayout.html



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="fill_parent”
android:background="#ff@eff" €&—— in layout xml file

android:orientation="vertical ™ >

public class UISamplesActivity extends Activity {
/*¥* Called when the activity is first created. */
@0Override
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);
m m + m II} :

vg.setOrientation(LinearLayout.HORIZONTAL);
}

} \ | |

Can also design Ul, set attributes in Java

program (e.g. ActivityMain.java) (More later)




Adding Padding

e Paddings sets space between layout sides and its parent (e.g.

the screen)

<RelativeLayout ...
android:paddingBottom="16dp"
android:paddingLeft="16dp"

android:paddingRight="16dp"
android:paddingTop="16dp">

</Relativelayout>

?adc\iing'rhp

N

PaddinchH

<

[/

Add padding of |bdp.

La‘foujc

)

A

A
paddingBottom

paddingRight



Setting Margins

Can increase gap (margin) between adjacent widgets
E.g. To add margin between two buttons, in declaration of bottom button

<Button
android:layout width="wrap content”
android:layout height="wrap content”

android:layout alignLeft="@+id/button click me"

CLICK ME

android:layout below="@+id/button click me"
android:layout marginTop="50dp" < ——Adding a margin to

et et g " the 4op of the bottom 50dp.
android:text="@string/button below" /> wawnaddscwh% q%cgthhhﬁﬁhﬁg\ P

between the two views. SELOW

</Relativelayout>

Other options

android:layout_marginLeft CLICK ME

android:layout_marginRight CLICK ME




Gravity Attribute

7 | 5554:AndroidBase

= il & 3:12

FOTS ™ 1CS U ———

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 changes
alignment :

_ e.g. android:gravity = “right”
right



Linear Layout Weight Attribute

e Specifies "importance®, larger weights takes up more space
e Can set width, height =0 then

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

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

<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:
android:

layout_width="match_parent"
lavout hejght="0dip"

Gndroid

:layout_weight="50"

androld:text="@string/T1fty_percent"/>
<Button
android:layout_width="match_parent"
android:lavout hejght="0dip"
<@ndroid: layout_weight="30
androId-rext= @string/thirty_percent"/>
<Button
android:layout_width="match_parent"
android:layout height="0dip"
ndroid:layout_weight="20

android

TTEX e gstTingstwenty_percent"/>

</LinearLayout>

*@" Linear Percent Demo

Fifty Percent

Thirty Percent

Twenty Percent




(XY
T
° ( X N J
Scrolling 0o
e Phone screens are small, scrolling content helps ~
e Examples: Scroll through

e largeimage
e Linear Layout with lots of elements b2 saoliViswDerra
e Views for Scrolling:
e ScrollView for vertical scrolling
e HorizontalScrollView
e Rules:

e Only one direct child View
e Child could have many children of its own

<ScrollView
-
<LinearlLayout>

<!-- you can have as many Views in here as you want --> Hffffag

</LinearlLayout>
</ScrollView?



RelativeLayout

e First element listed is placed in "center"

e Positions of children specified relative to parent or to each other.

Relative Layout

id=G B Layouts
toRightOf -E | FrameLayout
ahove B "] LinearLayout (Horizon
|| LinearLayout (Vertica
|| TableLayout
= TableRow
1] GridLayout

38 Relativelayout
3

id=F
toLeftOf E

ahove D

id=H

id=1
toLeftOf C toRightOf C

RelativeLayout available
In Android Studio palette

helow D helow B




Positioning Views Relative to Parent Layout

e Position a view (e.g. button, TextView) relative to its parent
e Example: Button aligned to top, right in a Relative Layout

<Relati L t ... > .
erativelayou |a\/ou'[‘,_a||3nParcn'[:ToP
<Button
The |a70u't android:layout width="wrap content"
tontains the android:layout height="wrap content" :::C £ ’_>
bu.t-tor\} SO ‘Ehc 2 - —mn 3 4 L1 rch
layou{, '« the android:text="@string/click me |aYou'[: The ¢child view.
bukton’s Parcnf- android:layout alignParentTop='"true"
android:layout alignParentRight="true"| /> AN~

</Relativelayout>

|ayou't__a|13nParcrm{:Ri3h't

See Head First Android Development page 169 for more examples



Table Layout

e Specify number of rows and columns of views.
e Available in Android Studio palette

1 Layouts
|| FrameLayout
|| LinearLayout (Horizon
| LinearLayout (Vertica
= TableRow
' GridLayout

TableRows

You go first.




GridLayout

e In TablelLayout, Rows can span multiple columns only

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

Each of
these /“) This is a text view CLICK ME

ared

r€as IS
acell “~—_> Please type here

il

-

e See section “GridLayout Displays Views in a Grid” in
Head First Android Development (pg 189)



Absolute Layout

e Allows specification of exact x,y
coordinates of layout’s children.

Absolute Layout

(20, 35)

(100, &5)

15, 185)

|




Framelayout 3

e child elements pinned to top left
corner of layout

e adding a new element / child draws
over the last one

Frame Layout




Other Layouts: Tabbed Layouts

¢ @ il & 5:40 AM

"\."-_T Tab Example

TAB1 TAB2 TAB3

This Is Tab1 Activity




Android Example: My First App
(Ref: Head First Android)



My First App

e Hello World program in Head First Android Development (Chapter 1)
e Creates app, types “Sup doge” in a TextView

N

My First App




Android Ul Youtube Tutorials



YouTube Tutorial 11 & 12 from thenewBoston

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

Dragging in widgets
Changing the text in widgets

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

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



Tutorial 17: GridLayout

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

e Creating GridLayout: Layout that places its children in a grid
e Add widgets (buttons) to GridLayout

e Format width, height, position of widgets
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Android Themes




Styles

Android widgets have properties
e E.g. Foreground color =red

Styles in Android: specifies properties for multiple attributes of 1 widget

e E.g. height, padding, font color, font size, background color

Similar to Cascaded Style Sheets (CSS) in HTML
Themes apply styles to all widgets in an Activity (screen)

e E.g. all widgets on a screen can adopt the same font

Example Android themes: Theme, Theme.holo and Theme.material)



Examples of Themes in Use

= av» Important fa— . —_—
B 1 unread ey, O\ . # Settings

B ) Bobby .. Chelsea 7 10:07 AM WIRELESS & NETWORKS
~ o

3;& Book ¢lub st e

Bl V/ho's got suggestions for the next =+ Wi-Fi

5] 2 9:49 AM

| » Dave, me 3 .
~ B Bluetooth
w:ﬂ Critique — Definitely we should work ¢ Al luetoot

(% Datausage

me, Joseph 8 943 AM
Lunch next week? - Hey there! Yeah

rch next week sounds great, How,

More...
39 A DEVICE
» Oliver, Jeremy, me 12 9394

fbosca T € Sound
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Default Themes

Many stock themes to choose from

Android chooses a default theme if you specify none

*#" RelativeLayoutDemo

RelativeLayoutDemo

URL: |

Cancel OK CANCEL

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



Adding Pictures in Android




Phone Dimensions Used in Android Ul -4

e Physical dimensions (inches) diagonally
e E.g.Nexus4is 4.7 inches diagonally

e Resolution in pixels
e E.g. Nexus 4 resolution 768 x 1280 pixels

e Pixels diagonally: Sqrt[(768 x 768) + (1280 x 1280) ]
e Pixels perinch (PPI) =
e Sqrt[(768 x 768) + (1280 x 1280) ]/ 4.7= 318
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Android supports images in PNG, JPEG and GIF formats

Put different resolutions of same image into different directories

e res/drawable-ldpi: low dpiimages (~ 120 dpi of dots per inch)

e res/drawable-mdpi: medium dpi images (~ 160 dpi)

e res/drawable-hdpi: high dpi images (~ 240 dpi)

e res/drawable-xhdpi: extra high dpi images (~ 320 dpi)

e res/drawable-xxhdpi: extra extra high dpi images (~ 480 dpi) 200 —
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Adding Pictures

e Use generic picture name in code (no .png, .jpg, etc)

e E.g.toreference an image ic_launcher.png

<application
android:allowBackup=—salse~-
and“oid:icon=<@3Eéwablefic_lauﬁEEEE>
android:label="@string/app_name"
android:theme="@style/AppTheme">

e At run-time, Android chooses which resolution/directory (e.g. -mdpi) based
on phone resolution

e Image Asset Studio: generates icons in various densities from original image
Ref: https://developer.android.com/studio/write/image-asset-studio.html
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