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Users expect to interact with apps

e Clicking, pressing, talking, typing, and listening

e Using user input controls such buttons, menus,
keyboards, text boxes, and a microphone

e Navigating between activities
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User interaction design

Important to be obvious, easy, and consistent:

e Think about how users will use your app

e Minimize steps

e Use Ul elements that are easy to access, understand, use
e Follow Android best practices

e Meet user's expectations
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Ways to get input from the user

e Free form e Constrained choices
o Textand voice input o Pickers
e Actions o Checkboxes
o Radio buttons
o Buttons

o Toggle buttons
o Contextual menus

o Spinners
o (Gestures

o Dialogs

User Input Controls
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Examples of user input controls

1.
2.
3.
4.
d.
6.
7.

Button
Text field 0
Button = O 1-415-555-1212
Seek bar - o —o Home

Wark
Checkboxes o_l | —©Q
Enter a message OFF Mobile

Radio buttons
o_l & | ON
Toggle

Spinner

o

Other

This work is licensed under a Creative )
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Alert dialog, date picker, time picker

2016

Mon, Apr 25

< April 2016 > 12
Alert 11 1
Click OK to continue, ar Cancel to s M W ! F 5 10 2
stop:
1 2
CANCEL oK g 3
3 4 5 6 78 ]
4
w1 1z 13 14 15 18
7 &
6

woo1e o120 21 22 23

24 e 26 272 2% 30 CANCEL 0K

CANCEL oK
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View is base class for input controls

e The View class is the basic building block for all Ul
components, including input controls

e View is the base class for classes that provide interactive Ul
components

e View provides basic interaction through android:onClick

User Input Controls
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Focus

The view that receives user input has "Focus”
Only one view can have focus
Focus makes it unambiguous which view gets the input

Focus is assigned by
o User tapping a view
o App guiding the user from one text input control to the next using
the Return, Tab, or arrow keys
o Calling requestFocus() on any view that is focusable

User Input Controls
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Clickable versus focusable

Clickable—View can respond to being clicked or tapped
Focusable—View can gain focus to accept input

Input controls such as keyboards send input to the view that
has focus
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Which View gets focus next?

e Topmost view under the touch

e After user submits input, focus moves to nearest
neighbor—priority is left to right, top to bottom

e Focus can change when user interacts with a directional
control
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Guiding users

e Visually indicate which view has focus so users knows
where their input goes

e Visually indicate which views can have focus helps users
navigate through flow

e Predictable and logical—no surprises!
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Guiding focus

e Arrange input controls in a layout from left to right and top
to bottom in the order you want focus assigned
e Place input controls inside a view group in your layout
e Specify ordering in XML
android:id="@+1id/top"
android:focusable="true"
android:nextFocusDown="@+id/bottom"
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Set focus explicitly

Use methods of the View class to set focus

e setFocusable() sets whether a view can have focus

e requestFocus() gives focus to a specific view

e setOnFocusChangelistener() sets listener for when view
gains or loses focus

e onFocusChanged() called when focus on a view changes

User Input Controls
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Find the view with focus

e Activity.getCurrentFocus()

e ViewGroup.getFocusedChild()

User Input Controls
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Text Input
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EditText

typing over

) Ed|tTeXt CIaSS multiple lines in one Edit|
Edition Exit Editor &
e Multiple lines of input Wty i e

e Characters, numbers, and symbols a s ¢ f g n j k|
e Spelling correction 4 zxcvbnm@

e Tapping the Return (Enter) key
starts a new line

"Action”

e (Customizable
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Getting text

e Get the EditText object for the EditText view

EditText simpleEditText
(EditText) findViewById(R.id.edit simple);

e Retrieve the CharSequence and convert it to a string

String strValue =
simpleEditText.getText().toString();
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Common input types

e textShortMessage—Limitinputto 1 line

e textCapSentences—Set keyboard to caps at beginning of sentences
e textAutoCorrect—Enable autocorrecting

e textPassword—Conceal typed characters

e textEmailAddress—Show an @ sign on the keyboard

e phone—numeric keyboard for phone numbers

android:inputType="phone"

android:inputType="textAutoCorrect|textCapSentences"
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Buttons
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e View that responds to clicking or pressing

e Usually text or visuals indicate what will happen when it is pressed

e Views: Button > ToggleButton, ImageView > FloatingActionButton (FAB)
e State: normal, focused, disabled, pressed, on/off

e Visuals: raised, flat, clipart, images, text

‘ Q LY Alarm  (© 1(© Alarm
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Responding to button taps

e /nyour code: Use OnClickListener event listener.
e In XML: use android:onClick attribute in the XML layout:

<Button
android:id="@+id/button_send" [ android-onClick ]
android:layout width="wrap content”

android:layout height="wrap_content™
android:text="@string/button_send"
android:onClick="sendMessage" /> «
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Setting listener with onClick callback

Button button = (Button) findViewById(R.id.button);

button.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
// Do something in response to button click

});
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Floating Action Buttons (FAB)

e

Contacts

e Raised, circular, floats above layout ‘
e Primary or "promoted" action for a screen | @ =

A @Aleksnaecky
e One per screen

C G caralbadger
J @ Jocelyn Becker

For example:

Add Contact button in Contacts app

User Input Controls
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Using FABs

e Add design support library to build.gradle

compile 'com.android.support:design:a.b.c’

e |ayout
<android.support.design.widget.FloatingActionButton
android:id="@+id/fab"
android:layout_gravity="bottom|end"
android:layout margin="@dimen/fab_margin"
android:src="@drawable/ic_fab chat button white"

/D
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Button image assets

Chooss Cipart
VEXAZT VvEIILOAGO
s @O % 3 3 0 @ 08 @0 HE o

1. Right-click app/res/drawable Tlalsiiiaziiis

T oo unBcra@aiRF§ M =0

2. Choose New > Image Asset |liEaisieestes

g S eI @ RO CHF L
PN ON RO IR W TR |
+ @

3. Choose Action Bar and Tab Items
from drop down menu

4. Click the Clipart: image Experiment:
(the Android logo) 2. Choose New > Vector Asset
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So many choices!

Choose a delivery method:
V4 chocolate S
o C h e C kb Oxe S : ocotate SYTP (®) same day messenger service
V4 Sprink
|:| UL O Next day ground delivery
M Crushed Nuts
e Radio buttons O Pickup
e Toggles
Turn on or off: Turn on or off:
oM OFF
1 1-415-555-1212 -
e Spinner Home
Work Turn on or off: Turn on or off:
»
Mobile
Other
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Checkboxes,
radio buttons

and toggles
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Checkboxes

User can select any number of choices
Checking one box does not uncheck another
Users expect checkboxes in a vertical list
Commonly used with a submit button

Every checkbox is a view and can have

an onClick handler

Chocolate Syrup
Sprinkles

[_] Crushed Nuts
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Radio buttons

e User can select one of a number of choices

e Put radio buttons in a RadioGroup Choose 2 delivery method

e Checking one unchecks another @ same day messenger service

e Put radio buttons in a vertical list O
or horizontally if labels are short

e Every radio button can have an onClick handler

e Commonly used with a submit button
for the RadioGroup

User Input Controls
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Toggle buttons and switches

e User can switch between 2 exclusive states (on/off)
e Use android:onClick+callback—or handle clicks in code

Turn on or off: Turn on or off:

- - Toggle buttons

Turn on or off: Turn on or off:

® » Switches
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Spinners
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Spinners

e Quick way to select value from a set 1aisssI2
ome
e Drop-down list shows all values, Work
user can select only one Mobile
e Spinners scroll automatically if necessary oter

e Use the Spinner class.
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Implementing a spinner

. Create Spinner Ul element in the XML layout
Define spinner choices in an array
Create Spinner and set onltemSelectedListener

Create an adapter with default spinner layouts
Attach the adapter to the spinner

S i e

Implement onItemSelectedListener method
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Create spinner XML

In layout XML file

<Spinner
android:id="@+id/label spinner"
android:layout width="wrap_content”
android:layout height="wrap_content">
android:entries="@array/array_name"
</Spinner>
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Define array of spinner choices

In arrays.xml resource file

<string-array name="labels array">
<item>Home</item>
<item>Work</item>
<item>Mobile</item>
<item>Other</item>
</string-array>

User Input Controls
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Create spinner and attach listener

public class MainActivity extends AppCompatActivity implements
AdapterView.OnItemSelectedListener

// In onCreate()

Spinner spinner = (Spinner) findViewById(R.id.label spinner);
if (spinner != null) {
spinner.setOnItemSelectedListener(this);
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What is an adapter?

An adapter is like a bridge, or intermediary, between two
incompatible interfaces

For example, a memory card reader acts as an adapter
between the memory card and a laptop

Memory Card

(Array of
Choices)

Layout
Card Laptop
‘ Reader - Computer
(Adapter) (Spinner View)
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Create adapter

Create ArrayAdapter using string array
and default spinner layout

ArrayAdapter<CharSequence> adapter =
ArrayAdapter.createFromResource(
this, R.array.labels array,
// Layout for each item
android.R.layout.simple spinner_item);
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Attach the adapter to the spinner

e Specify the layout for the drop down menu

adapter.setDropDownViewResource(
android.R.layout.simple spinner_dropdown_item);

e Attach the adapter to the spinner

spinner.setAdapter(adapter);
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Implement onltemSelectedListener

public class MainActivity extends AppCompatActivity implements
AdapterView.OnItemSelectedListener

public void onItemSelected(AdapterView<?> adapterView,
View view, int pos, long id) {
String spinner_item =
adapterView.getItemAtPosition(pos).toString();
// Do something here with the item

}

public void onNothingSelected(AdapterView<?> adapterView) {
// Do something
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Dialogs

{} Google Developer Training | Android Developer Fundamentals



Dialogs

Discard draft? Set backup account

e Dialog appears on top,
interrupting the flow of activity

CANCEL DISCARD | W 5 username @gmail.com

®  yserd2@gmail.com
>
: add account

e Require user action to dismiss -

Thu, Apr 13

< April 2017 >

nnnnnnnnnnnn

- AlertDialog

el
DatePickerDialog

23 24 25 26 27 28

TimePickerDialo

g

CANCEL
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AlertDialog

AlertDialog can show:

1. Title (optional)

Let Google help apps determine

location. This means sending
anonymous location data to

Google, even when no apps are
running.

2. Content area

Discard draft?

CANCEL DISCARD

3. Action buttons
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Build the AlertDialog

Use AlertDialog.Builder to build a standard alert dialog
and set attributes:

public void onClickShowAlert(View view) {

AlertDialog.Builder alertDialog = new
AlertDialog.Builder(MainActivity.this);

alertDialog.setTitle("Connect to Provider");

alertDialog.setMessage(R.string.alert message);
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Add the button actions

e alertDialog.setPositiveButton()
e alertDialog.setNeutralButton()
e alertDialog.setNegativeButton()
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alertDialog code example

alertDialog.setPositiveButton(
"OK", newDialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int which) {
// User clicked OK button.

1)
Same pattern for setNegativeButton() and setNeutralButton()
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Pickers

e DatePickerDialog Mon May 30

e TimePickerDialog 10:29

CAMCEL oK
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Pickers use fragments

e Use DialogFragment to show a picker

e DialogFragment is a window that floats
on top of activity’s window
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Introduction to fragments

e A fragment is like a mini-activity within an activity

o Manages its own own lifecycle.

o Receives its own input events.

e Can be added or removed while parent activity is running
e Multiple fragments can be combined in a single activity

e Can be reused in multiple activities
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Creating a date picker dialog

1. Add a blank fragment that extends DialogFragment and
implements DatePickerDialog.OnDateSetListener

2. InonCreateDialog() initialize the date and return the
dialog

3. In onDateSet () handle the date
4. In Activity show the picker and add a method to use the date
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Creating a time picker dialog

1. Add a blank fragment that extends DialogFragment and
implements TimePickerDialog.OnTimeSetListener

2. InonCreateDialog() initialize the time and return the
dialog

3. InonTimeSet () handle the time
4. In Activity, show the picker and add a method to use the time
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Common

Gestures
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Touch Gestures

Touch gestures include:

e |ong touch

e double-tap Don't depend on touch
e fling gestures for app's basic
e drag behavior!

e scroll

e pinch
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Detect gestures

Classes and methods are available to help you handle
gestures.

e GestureDetectorCompat class for common gestures

e MotionEvent class for motion events
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Detecting all types of gestures

1. Gather data about touch events.

2. Interpret the data to see if it meets the criteria for any
of the gestures your app supports.

Read more about how to handle gestures in the
Android developer documentation
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Learn more

e [nput Controls e Buttons
e Drawable Resources e Spinners
e Floating Action Button e Dialogs
e Radio Buttons e Fragments
e Specifying the Input e Input Events
Method Type e Pickers
e Handling Keyboard Input e Using Touch Gestures
e Text Fields e Gestures design guide
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What's Next?

e Concept Chapter: 4.1 C User Input Controls

e Practical:
4. P Using Keyboards, Input Controls, Alerts, and Pickers
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4.2 Menus
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e App Bar with Options Menu
e (Contextual menus

e Popup menus
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Types of Menus

1. App bar with options menu

MenuExperime SR

Reply all

2. Contextual menu

Rrafle Forward

3. Contextual action bar

4. Popup menu
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App Bar with
Options Menu
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What is the App Bar?

Bar at top of each screen—(usually) the same for all screens

1. Nav icon to open navigation drawer

Vd4dnmi230

2. Title of current activity

Q

3. Icons for options menu items

4. Action overflow button for
the rest of the options menu
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What is the options menu?

e Action icons in the app bar
for important items (1)

A6

A w424
Options Menu Sam... [F] @ - :vorites

e Tap the three dots, the

Droid Desserts @ Droid Desseft "

"action overflow button" to
see the options menu (2)

e Appears in the right corner of the app bar (3)

e For navigating to other activities and editing app settings
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Adding Options
Menu
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Steps to implement options menu

1
2
3
4.

. XML menu resource (menu_main.xml)

. onCreateOptionsMenu() to inflate the menu

. onClick attribute or onOptionsItemSelected()
Method to handle item click

Options
onCreateOptionsMenu() menu
inflate()

android:onClick

myMethod()

OptionsltemSelected()

R
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Create menu resource

1. Create menu resource directory
2. Create XML menu resource (menu_main.xml)
3. Add an entry for each menu item

<item android:id="@+id/option_settings"”
android:title="@string/settings" />

<item android:id="@+id/option_toast"
android:title="@string/toast" />
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Inflate options menu

e Override onCreateOptionsMenu() in main activity

@Override

public boolean onCreateOptionsMenu(Menu menu) {
getMenuInflater().inflate(R.menu.menu_main, menu);
return true;
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Add icons for menu items

1. Right-click drawable

2. Choose New > Image Asset

3. Choose Action Bar and Tab Items
4. Edit the icon name

5. Click clipart image, and click icon
6. Click Next, then Finish

{} (Google Developer Training Android Developer Fundamentals
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Add menu item attributes

<item android:id="@+id/action_order"
android:icon="@drawable/ic_toast dark"
android:title="@string/toast"”
android:titleCondensed="@string/toast condensed"
android:orderInCategory="1"
app:showAsAction="ifRoom" />
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Override onOptionsitemSelected()

@Override
public boolean onOptionsItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.action_order:
showOrder();
return true;
default:
return super.onOptionsItemSelected(item);

}
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Contextual
Menus

{} Google Developer Training | Android Developer Fundamentals



What are contextual menus?

e Allow users to perform an action on a selected view or
content

e Can be deployed on any View object, but most often used
for items in a RecyclerView, GridView, or other view
collection
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Types of contextual menus

e Floating context menu—floating list of menu items

when long-presses on a view element
o User can modify the view element or use it in some fashion
o Users perform a contextual action on one view element at a

sssss

e Contextual action mode—temporary action bar in

place of or underneath the app bar

o Action items affect the selected view element(s)
o Users can perform action on multiple view elements at once
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Floating Context
Menu
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onCreateContextMenu()
inflate()

onContextltemSelected()

registerForContextMenu() view Context
menu

myMethod()

S

Create XML menu resource file and assign appearance and position attributes
Register view to use a context menu using registerForContextMenu()
Implement onCreateContextMenu() in the activity or fragment to inflate the menu
Implement onContextItemSelected() to handle menu item clicks

a > e n -

Create a method to perform an action for each context menu item
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Create menu resource

e Create XML menu resource (menu_context.xml)

<item
android:id="@+id/context _edit"
android:title="@string/edit"
android:orderInCategory="10"/>

<item
android:id="@+id/context_share"
android:title="@string/share”
android:orderInCategory="20"/>
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Register a view to a context menu

e inonCreate() of the activity

e registers View.OnCreateContextMenulistener

e Does not specify which context menul!

TextView article text = (TextView) findViewById(R.id.article);

registerForContextMenu(article_text);
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Implement onCreateContextMenu()

Specifies which context menu

@Override
public void onCreateContextMenu(ContextMenu menu, View v,
ContextMenu.ContextMenuInfo menulnfo) {
super.onCreateContextMenu(menu, v, menulnfo);
MenuInflater inflater = getMenulnflater();
inflater.inflate(R.menu.menu_context, menu);
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Implement onContextltemSelected()

@Override
public boolean onContextItemSelected(MenuItem item) {
switch (item.getItemId()) {
case R.id.context edit:
editNote();
return true;
default:
return super.onContextItemSelected(item);
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Contextual
Action Bar
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What is Action Mode?

e ActionMode is a Ul mode that lets you replace parts of the

normal Ul interactions temporarily

e For example, selecting a section of text or long-pressing

an item could trigger action mode

/—\J_

Action bar

Regular Ul
interaction

Action
Mode
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Action mode has a lifecycle

e Start it with startActionMode(), for example, in the listener

e ActionMode.Callback interface provides the lifecycle methods that you can
override

o onCreateActionMode (ActionMode, Menu) once on initial creation

o onPrepareActionMode(ActionMode, Menu) after creation and any time
ActionMode is invalidated

o onActionItemClicked(ActionMode, MenuItem) any time a contextual
action button is clicked

o onDestroyActionMode(ActionMode) when the action mode is closed

{} (Google Developer Training | Android Developer Fundamentals 91


https://developer.android.com/reference/android/app/Activity.html
https://developer.android.com/reference/android/view/ActionMode.Callback.html
https://developer.android.com/reference/android/view/ActionMode.Callback.html
https://developer.android.com/reference/android/view/ActionMode.Callback.html
https://developer.android.com/reference/android/view/ActionMode.html
https://developer.android.com/reference/android/view/ActionMode.Callback.html
https://developer.android.com/reference/android/view/ActionMode.Callback.html

What Is a contextual action bar?

Long-tap on the view shows contextual action bar

1. Contextual action bar with actions

.

O Ed It, Share’ and Delete Behind That Locked Door: Beatles Rarities!
In & vault deep inside Abbey Road Studios in London
— prote

o Done (left arrow icon) on the left side

2. View on which long press triggers the
contextual action bar

o Action bar is available until user taps Done
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Steps for contextual action bar

setOnLongClickListener() [===| | view ‘ ActionMode.Callback

1. Create XML menu resource file and %J— ‘ -
. . . onActionltemClicke |
assign icons for items é é

2. setOnLongClickListener() onview

myMethod()

that triggers the contextual action b#
bar and call startActionMode() to ®_ $
handle click

3. Implement ActionMode.Callback interface to handle ActionMode lifecycle;
include action for a menu item click in onActionItemClicked() callback

4. Create a method to perform an action for each context menu item
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Use setOnLongClickListener

private ActionMode mActionMode;

In onCreate
View view = findViewById(article);
view.setOnLongClickListener(new View.OnLongClickListener() {
public boolean onLongClick(View view) {
if (mActionMode != null) return false;
mActionMode =
MainActivity.this.startActionMode(mActionModeCallback);

view.setSelected(true);
return true;

}
1)
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Implement mActionModeCallback

public ActionMode.Callback mActionModeCallback =
new ActionMode.Callback() {
// Implement action mode callbacks here

s
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Implement onCreateActionMode

@Override

public boolean onCreateActionMode(ActionMode mode, Menu menu) {
MenuInflater inflater = mode.getMenulnflater();
inflater.inflate(R.menu.menu_context, menu);
return true;
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Implement onPrepareActionMode

e C(Called each time the action mode is shown
e Always called after onCreateActionMode, but may be called multiple times if
the mode is invalidated

@Override
public boolean onPrepareActionMode(ActionMode mode, Menu menu) {
return false; // Return false if nothing is done.
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Implement onActionltemClicked

e C(Called when users selects an action
e Handle clicks in this method

@Override
public boolean onActionItemClicked(ActionMode mode, Menultem item) {
switch (item.getItemId()) {
case R.id.goodbyetextview:
Toast.makeText(getApplicationContext(), "Menu Toast",
Toast.LENGTH_SHORT) .show();
mode.finish(); // Action picked, so close the action bar
return true;
default:
return false;
}

}
{} (Google Developer Training | Android Developer Fundamentals 98



Implement onDestroyActionMode

e C(alled when user exits the action mode

@Override
public void onDestroyActionMode(ActionMode mode) {
mActionMode = null;
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Popup Menu
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What is a popup menu?

Reply all
e Typically anchored to a visible icon Forward

e Vertical list of items anchored to a view

e Actions should not directly affect view content

o The options menu overflow that opens Settings

o For example, in an email app, Reply All and Forward are related to
the email message, but don't affect or act on the message
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onMenuItemClickListener()
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Implement onMenuItemClick()

onClick
inflate()

onMenultemClickListener()

F onClickListener

onMenultemClick()

Popup
menu
J

o

6. Create a method to perform an action for each popup menu item
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myMethodi()

o

Create XML menu resource file and assign appearance and position attributes
Add an ImageButton for the popup menu icon in the XML activity layout file

Assign onClickListener to the button
Override onClick() to inflate the popup and register it with
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Add an ImageButton

<ImageButton

android:layout width="wrap content”

android:layout height="wrap_content”
android:id="@+id/button_popup"
android:src="@drawable/@drawable/ic_action_popup"/>
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Assign onClickListener to button

private ImageButton mButton =
(ImageButton) findViewById(R.id.button popup);

In onCreate:

mButton.setOnClickListener(new View.OnClickListener() {
// define onClick

});
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Implement onClick

@Override
public void onClick(View v) {
PopupMenu popup = new PopupMenu(MainActivity.this, mButton);
popup.getMenuInflater().inflate(
R.menu.menu_popup, popup.getMenu());
popup.setOnMenultemClickListener(
new PopupMenu.OnMenuItemClickListener() {
// implement click listener

})s
popup.show();
}
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Implement onMenultemClick

public boolean onMenultemClick(MenuItem item) {
switch (item.getItemId()) {

case R.id.option_toast:

Toast.makeText(getApplicationContext(), "Popup Toast",
Toast.LENGTH_SHORT).show();

return true;

default:
return false;

}
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Learn more

e Adding the App Bar

e Styles and Themes

e Menus

e Menu Resource
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What's Next?

e Concept Chapter: 4.2 C Menus

e Practical: 4.2 P Using an Options Menu
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4.3 Screen Navigation

This work is licensed under a Creative
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Contents

e Back navigation

e Hierarchical navigation

Up navigation

Descendant navigation

Navigation drawer for descendant navigation
Lists and carousels for descendant navigation
Ancestral navigation

Lateral navigation

O O O O O O
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Two forms of navigation

E Temporal or back navigation

e provided by the device's back button
e controlled by the Android system's back stack

Ancestral or up navigation

e provided by the app's action bar
e controlled by defining parent-child relationships
between activities in the Android manifest
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Back Navigation
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Navigation through history of screens

1. Historys starts from Launcher

2. User clicks the Back E button
to navigate to the previous
screens in reverse order

{} Google Developer Training | Android Developer Fundamentals
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Changing Back < button behavior

e Android system manages the back stack and Back button
e [f in doubt, don't change
e Only override, if necessary to satisfy user expectation

For example: In an embedded browser, trigger browser's
default back behavior when user presses device Back button
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Overriding onBackPressed|()

@Override

public void onBackPressed() {
// Add the Back key handler here.
return;

{} Google Developer Training | Android Developer Fundamentals 117



Hierarchical
Navigation
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Hierarchical navigation patterns

e Parent screen—Screen that enables navigation down to
child screens, such as home screen and main activity

e Collection sibling—Screen enabling navigation to a
collection of child screens, such as a list of headlines

e Section sibling—Screen with content, such as a story
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Example of a screen hierarchy

1. Parent screen News App

2. Children: collection siblings

3. Children: section siblings Headline Headline Headline
Headline Headline Headline

L. Headline Headline Headline

Use activities or fragments to Headline Headline Headline

implement a hierarchy

e Story Story Story
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Types of hierarchical navigation

e Descendant navigation

o Down from a parent screen to one of its children

o From a list of headlines to a story summary to a story
e Ancestral navigation

o Up from a child or sibling screen to its parent

o From a story summary back to the headlines
e Lateral navigation

o From one sibling to another sibling
o Swiping between tabbed views
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Descendant
Navigation
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Descendant navigation

Descendant navigation

e Down from a parent screen
to one of its children

e From the main screen to a
list of headlines to a story

{} Google Developer Training | Android Developer Fundamentals
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Master/detall flow

e Side-by side on tablets e Multiple screens on phone

] %l w 10:46
€ Settings & Settings General
0 cer > colecodslnconmensaons
Recommendations for people to contact

A Notifications ’ ) based on your order history
Enable social recommendations P A Notifications ¥ Y

0 Data & sync Recommendations for pecple to contact based on your order history

Lt‘ Data & sync Display name

Display name John Smith
John Smith
Add friends to order messages Add friends to order messages
Never Never
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Controls for descendant navigation

e Buttons, image buttons on main screen
e Other clickable views with text and icons
e Arranged in horizontal or vertical rows, or as a grid

e Listitems on collection screens
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Navigation
Drawer for

Descendant
Navigation
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Navigation drawer

A ! A0

= Navigation Experiments

1. Icon in app bar
2. Header

3. Menu items
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Steps for navigation drawer

1. Create layouts for drawer, drawer header, drawer menu
items, app bar, activity screen contents

2. Add navigation drawer and item listeners to activity code

3. Handle the navigation drawer menu item selections

{} (Google Developer Training | Android Developer Fundamentals
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Navigation drawer activity layout

1. DrawerLayout is root view

2. CoordinatorLayout contains

activity_main.xmil:

DrawerLayout

app_bar_main.xml:

CoordinatorLayout
AppBarLayout

app bar layout with a Toolbar 2

3. App content screen layout

Toolbar

Relativelayout

4. NavigationView with layouts for
header and selectable items

TextView

content_main.xmil:

FloatingActionButton

NavigationView
app:headerLayout

{} Google Developer Training | Android Developer Fundamentals

app:menu

129


https://developer.android.com/reference/android/support/v4/widget/DrawerLayout.html
https://developer.android.com/reference/android/support/design/widget/NavigationView.html

Other descendant navigation patterns

e Vertical list, such as RecyclerView

e Vertical grid, such as GridView

e [ateral navigation with a Carousel
e Multi-level menus, such as the Options menu

e Master/detail navigation flow

{} (Google Developer Training | Android Developer Fundamentals
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Ancestral
Navigation
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Ancestral navigation (Up button)

Enable user to go up from a section
or child screen to the parent

l'-

a delivery method:
@ Same day messenger service

O Next day ground delivery
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Declare activity's parent in Android manifest

<activity android:name=".0rderActivity"
android:label="@string/title activity_ order"
android:parentActivityName="com.example.android.
optionsmenuorderactivity.MainActivity">
<meta-data
android:name="android.support.PARENT_ ACTIVITY"
android:value=".MainActivity"/>
</activity>
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L ateral
Navigation
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Tabs and swipes

Lateral navigation News App
e Between siblings

) ) Headline Headline Headline
e From a list of storiesto a Headline Headline Headline

Headline
Headline

Headline Headline
Headline Headline

list in a different tab

e From story to story under
the same tab Story .| | Story | [Story

{} Google Developer Training | Android Developer Fundamentals 135



Benefits of using tabs and swipes

e A single, initially-selected tab—users
have access to content without further
navigation

e Navigate between related screens
without visiting parent

Tab 3
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Best practices with tabs

e Lay out horizontally
e Run along top of screen
e Persistent across related screens

e Switching should not be treated as history
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Steps for iImplementing tabs

1. Define the tab layout using TablLayout

2. Implement a fragment and its layout for each tab

3. Implement a PagerAdapter from FragmentPagerAdapter or
FragmentStatePagerAdapter

4. Create an instance of the tab layout
5. Manage screen views in fragments
6. Set a listener to determine which tab is tapped

See Practical for coding details; summary in following slides
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Add tab layout below Toolbar

<android.support.design.widget.TabLayout
android:id="@+id/tab_layout™
android:layout width="match_parent”
android:layout height="wrap_content”
android:layout below="@id/toolbar"
android:background="?attr/colorPrimary"
android:minHeight="7?attr/actionBarSize"

android:theme="@style/ThemeOverlay.AppCompat.Dark.ActionBar"/>
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Add view pager below TabLayout

<android.support.v4.view.ViewPager
android:id="@+id/pager"
android:layout width="match_parent"
android:layout height="fill parent”
android:layout below="@id/tab_layout™ />
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Create a tab layout in onCreate()

TabLayout tablLayout = (TabLayout) findViewById(R.id.tab layout);
tablLayout.addTab(tabLayout.newTab().setText("Tab 1"));
tabLayout.addTab(tabLayout.newTab().setText("Tab 2"));
tablLayout.addTab(tabLayout.newTab().setText("Tab 3"));
tablLayout.setTabGravity(TabLayout.GRAVITY FILL);
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Add the view pager in onCreate()

final ViewPager viewPager = (ViewPager) findViewById(R.id.pager);
final PagerAdapter adapter = new PagerAdapter (

getSupportFragmentManager(), tablLayout.getTabCount());
viewPager.setAdapter(adapter);
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Add the listener in onCreate()

viewPager.addOnPageChangelListener(

new TabLayout.TabLayoutOnPageChangelListener(tabLayout));
tablLayout.addOnTabSelectedListener(

new TablLayout.OnTabSelectedListener() {
@Override

public void onTabSelected(TabLayout.Tab tab) {
viewPager.setCurrentItem(tab.getPosition());}

@Override

public void onTabUnselected(TabLayout.Tab tab) {}

@Override

public void onTabReselected(TabLayout.Tab tab) {} });
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Learn more

e Navigation Design guide
d.android.com/design/patterns/navigation.html

e Designing effective navigation
d.android.com/training/design-navigation/index.html

e (reating a Navigation Drawer
d.android.com/training/implementing-navigation/nav-drawer.html

e Creating swipe views with tabs
d.android.com/training/implementing-navigation/lateral.html
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What's Next?

e Concept Chapter: 4.3 C Screen Navigation

e Practical: 4.3 P Using the App Bar and Tabs for Navigation
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4.4 Recycler View

This work is licensed under a Creative
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Contents

e RecyclerView Components

e Implementing a RecyclerView
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What is a Recycler View?

e Scrollable container for large data sets
e Efficient
o uses and reuses limited number of
views
o Updates changing data fast

e RecyclerView
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SQLiteOpenHelper
$QLiteDatabase

150


https://developer.android.com/reference/android/support/v7/widget/RecyclerView.html

RecyclerView
Components
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All Components overview

e Data

e RecyclerView scrolling list for list items—RecyclerView

e Layout for one item of data—XML file

e Layout manager handles the organization of Ul components in a view—
Recyclerview.LayoutManager

e Adapter connects data to the RecyclerView—RecyclerView.Adapter

e View holder has view information for displaying one item—
RecyclerView.ViewHolder
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https://developer.android.com/reference/android/support/v7/widget/RecyclerView.html
https://developer.android.com/.../RecyclerView.LayoutManager.html
https://developer.android.com/reference/android/support/v7/widget/RecyclerView.Adapter.html
https://developer.android.com/.../RecyclerView.ViewHolder.html

How components fit together overview

Data Adapter Activity

ltem WordListAdapter

Layout Manager
"Word" = ™ ViewHolder

WordListitem "Word"
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What is a layout manager?

e All view groups have layout managers

e Positions item views inside a RecyclerView.

e Reuses item views that are no longer visible to the user

e Built-in layout managers include LinearLayoutManager,
GridlL ayoutManager, and StaggeredGridLayoutManager

e For RecyclerView, extend RecyclerView.LayoutManager
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What is an adapter?

e Helps incompatible interfaces work together, for example,
takes data from a database Cursor and puts them as
strings into a view

e [ntermediary between data and view
e Manages creating, updating, adding, deleting item views

Data Adapter Activity

as the underlying data changes o —

Layout Manager

"Word" — = ViewHolder \
WordListitem "Word"

e RecyclerView.Adapter
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What is a view holder?

e Used by the adapter to prepare one view with data for one

list item

e Layout specified in an XML resource file

e Can have clickable elements
e |s placed by the layout manager

e RecyclerView.ViewHolder

{} Google Developer Training | Android Developer Fundamentals
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Layout Manager

WordListitem “Word"
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Implementing
RecyclerView
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Steps Summary

. Add the RecyclerView dependency to app/build.gradle file
. Add RecyclerView to layout

Create XML layout for item

Extend RecyclerView.Adapter

Extend RecyclerView.ViewHolder

S N N

In onCreate of activity, create a RecyclerView with adapter
and layout manager
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Add dependency to app/build.gradle

dependencies {

compile 'com.android.support:recyclerview-v7:24.1.1"

}
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Add RecyclerView to XML Layout

<android.support.v7.widget.RecyclerView
android:id="@+id/recyclerview"
android:layout width="match_parent”
android:layout height="match _parent">

</android.support.v7.widget.RecyclerView>
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Create layout for 1 list item

<LinearLayout ..>

<TextView

android:id="@+id/word"
style="@style/word_title" />

</LinearLayout>
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Implement the adapter

public class WordListAdapter
extends RecyclerView.Adapter<WordListAdapter.WordViewHolder> {

public WordListAdapter(Context context,
LinkedList<String> wordList) {
mInflater = LayoutInflater.from(context);

this.mWordList = wordList;

}
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Adapter has 3 required methods

e onCreateViewHolder()
e inBindViewHolder()

e getItemCount()

Let's take a look!
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onCreateViewHolder()

@Override

public WordViewHolder onCreateViewHolder(
ViewGroup parent, int viewType) {

// Create view from layout
View mItemView = mInflater.inflate(
R.layout.wordlist item, parent, false);

return new WordViewHolder(mItemView, this);

¥
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onBindViewHolder()

@Override
public void onBindViewHolder(
WordViewHolder holder, int position) {
// Retrieve the data for that position
String mCurrent = mWordList.get(position);
// Add the data to the view
holder.wordItemView.setText(mCurrent);
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getltemCount()

@Override

public int getItemCount() {
// Return the number of data items to display
return mWordList.size();

}
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Create the view holder in adapter class

class WordViewHolder extends RecyclerView.ViewHolder {}

If you want to handle mouse clicks:

class WordViewHolder extends RecyclerView.ViewHolder

implements View.OnClickListener {}
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View holder constructor

public WordViewHolder(View itemView, WordListAdapter adapter) {
super(itemView);
// Get the layout
wordItemView = (TextView) itemView.findViewById(R.id.word);
// Associate with this adapter
this.mAdapter = adapter;
// Add click listener, if desired
itemView.setOnClickListener(this);

}
// Implement onClick() if desired
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Create the RecyclerView in activity's onCreate()

mRecyclerView = (RecyclerView)
findViewById(R.id.recyclerview);

mAdapter = new WordListAdapter(this, mWordList);
mRecyclerView.setAdapter(mAdapter);
mRecyclerView.setLayoutManager(new

LinearLayoutManager(this));
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Practical: RecyclerView

e This is rather complex with many separate pieces. So,
there is a whole practical where you implement a
RecyclerView that displays a list of clickable words.

e Shows all the steps, one by one with a complete app

{} Google Developer Training | Android Developer Fundamentals
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Learn more

e Recyc

erView

e Recyc

erView class

e Recyc

erView.Adapter class

e Recyc

erView.ViewHolder class

e Recyc

erView.LayoutManager class

{} Google Developer Training | Android Developer Fundamentals
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What's Next?

e Concept Chapter: 4.4 C RecyclerView

e Practical: 4.4 P Create a Recycler View
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5.1 Drawables, Styles,
Themes

This work is licensed under a Creative
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Contents

e Drawables
e (Creating image assets
e Styles

e Themes
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Drawables
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Drawables

e Drawable—generic Android class used to represent any
kind of graphic

e All drawables are stored in the res/drawable project folder
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https://developer.android.com/reference/android/graphics/drawable/Drawable.html

Drawable classes

Bitmap File Transition Drawable
Nine-Patch File Vector Drawable
Layer List Drawable ... and more

Shape Drawable Custom Drawables

State List Drawable
Level List Drawable
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e PNG (.png), JPG (.jpg), or GIF (.gif) format
e Uncompressed BMP (.bmp)
e WebP (4.0 and higher)

e Creates a BitmapDrawable data type

e Placed directly in res/drawables
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Referencing Drawables

e XML: @[package: ]Jdrawable/filename

<ImageView
android:layout height="wrap_content"
android:layout width="wrap content”
android:src="@drawable/myimage" />

e Javacode:R.drawable.filename

Resources res = getResources();
Drawable drawable = res.getDrawable(R.drawable.myimage);
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Nine-Patch Files

e Nine-patch files (.9.png) are PNG with stretchable regions

e Only stretches bigger, not smaller, so start with small image
e Often used for backgrounds of Ul elements
e Example: button background changes size with label length

e Goodintro
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Creating Nine-Patch Files

1. Put a small PNG file into res/drawable
2. Right-click and choose Create 9-Patch file
3. Double-click 9-Patch file to open editor

4. Specify the stretchable regions (next slide)
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Editing Nine-Patch Files

1. Border to mark stretchable regions for h
width 5
2. Stretchable regions marked for height
Pink == both directions >
3. Click to turn pixels black. Shift-click
(ctrl-click on Mac) to unmark
4. Stretchable area 5
5. Not stretchable
6. Check Show patches o P Dot O meecnan
7. Preview of stretched image e N s B
e RN s 5% —
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Layer List

e You can create layered images, just like with drawing tools,
such as Gimp

In Android, each layer is represented by a drawable

Layers are organized and managed in XML

List and the items can have properties

Layers are drawn on top of each other in the order defined in
the XML file

e |ayerDrawable

{} Google Developer Training | Android Developer Fundamentals 185


https://developer.android.com/reference/android/graphics/drawable/LayerDrawable.html

Creating Layer List

<layer-list>
<item>
<bitmap android:src="@drawable/android red"
android:gravity="center" />
</item>
<item android:top="10dp" android:left="1edp">
<bitmap android:src="@drawable/android_green"
android:gravity="center" />
</item>
<item android:top="20dp" android:left="20dp">
<bitmap android:src="@drawable/android blue"
android:gravity="center" />
</item>
</layer-list>
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Shape Drawables & GradientDrawable

e Define a shape and its properties in XML
o Rectangle, oval, ring, line

e Styled with attributes such as <corners>, <gradient>,
<padding>, <size>, <solid> and <stroke>

See Shape Drawables for more attributes

e Can be inflated for a GradientDrawable

{} Google Developer Training | Android Developer Fundamentals

187


https://developer.android.com/guide/topics/resources/drawable-resource.html
https://developer.android.com/reference/android/graphics/drawable/GradientDrawable.html

Creating a GradientDrawable

<shape .. android:shape="rectangle">

<gradient
android:startColor="@color/white"
android:endColor="@color/blue”
android:angle="45"/>
<corners android:radius="8dp" />
</shape>

Resources res = getResources();
Drawable shape = res.getDrawable(R.drawable.gradient box);

TextView tv = (TextView)findViewByID(R.id.textview);
tv.setBackground(shape);
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Transition Drawables

e Drawable that can cross-fade between two other drawables

e Each graphic represented by <item> inside <selector>

e Represented by TransitionDrawable in Java code
e Transition forward by calling startTransition()

e Transition backward with reverseTransition()
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https://developer.android.com/reference/android/graphics/drawable/TransitionDrawable.html

Creating Transition Drawables

<transition ...>
<selector> <item android:drawable="@drawable/on" />
<item android:drawable="@drawable/off" />
</selector>
</transition> <ImageButton
android:id="@+id/button”
android:src="@drawable/transition"” />

ImageButton button = (ImageButton) findViewById(R.id.button);
TransitionDrawable drawable =

(TransitionDrawable) button.getDrawable();
drawable.startTransition(500);
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Vector drawables

e Scale smoothly for all screen sizes
e Android API Level 21 and up
e Use Vector Asset Studio to create (slides below)

e VectorDrawable
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Creating Vector drawables

<vector ...
android:height="256dp" android:width="256dp"
android:viewportWidth="32" android:viewportHeight="32">
<path android:fillColor="@color/red"
android:pathData="M20.5,9.5 '
c-1.955,0,-3.83,1.268,-4.5,3
c-0.67,-1.732,-2.547,-3,-4.5,-3 ... />

</vector> \\\

pathData for heart shape
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Image Asset
Studio
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What is Image Asset Studio?

Create icons from material icons, images, and text
Launcher, action bar, tab, notification icons

Generates a set of icons for generalized screen density
Stored in /res folder

e To start Image Asset Studio

1. Right-click res folder of your project
2. Choose New > Image Asset
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https://developer.android.com/guide/practices/screens_support.html

Using Image Asset Studio

Configure Image Asset

1. Chose icon type ot
and change name e
2. Choose Image, Clipart, or e
Text e
3. Click icon to chose clipart - 2
4. Inspect assets for
multiple screen sizes

L]
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Vector Asset
Studio
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What is Vector Asset Studio?

e Create icons from material icons or supply your own
vector drawings for APl 21 and later

Launcher, action bar, tab, notification icons
Generates a scalable vector drawable

Stored in /res folder

To start Image Asset Studio

1. Right-click res folder of your project
2. Choose New > Vector Asset
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Using Image Asset Studio

et Studio

1. Choose from Material Icon §3 Confoure Vector st

library, or supply your own  (@—cr e
SVG or PSD vector drawing @——*.. . .

2. Opens Material Icon library R
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Images, memory, and performance

IR

Use smallest resolution picture necessary = derstandmg
Resize, crop, compress Compression
Vector drawings for simple images
Use Libraries: Glide or Picasso
Choose appropriate image formats for image type and size
Use lossy image formats and adjust quality where possible
Learn about data compression for developers from
Understanding Compression

Colt McAnlis & Aleks Haecky
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https://github.com/bumptech/glide
http://square.github.io/picasso/
https://www.amazon.com/Understanding-Compression-Data-Modern-Developers/dp/1491961538
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What is a Style?

e Collection of attributes that define the visual appearance
of a View

e Reduce duplication

e Make code more compact

e Manage visual appearance of many components with one
style
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Styles reduce clutter

<TextView
android:layout width="match_parent”
android:layout height="wrap_content"
android:textColor="#00FF00"
android:typeface="monospace"
android:text="@string/hello" />

<TextView
style="@style/CodeFont"
android:text="@string/hello"

/>
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Define styles in styles.xml

styles.xml is in /res/values

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

<style name="CodeFont">

<item name="android:textColor">#00FF00</item>

<item name="android:typeface">monospace</item>
</style>

</resources>

{} Google Developer Training | Android Developer Fundamentals
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Inheritance: Parent

Define a parent style...

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

<resources>
<style name="CodeFont">
<item name="android:layout width">match_parent</item>

<item name="android:layout height">wrap_content</item>
<item name="android:textColor">#00OFF00</item>
<item name="android:typeface">monospace</item>
</style>
</resources>

{} Google Developer Training | Android Developer Fundamentals 204



Inheritance: Define child

Define child with Codefont as parent

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

<resources>
<style name="RedCode" parent="@style/Codefont>
<item name="android:textColor">#FF0000</item>

</style>
</resources>
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e A Theme is a style applied to an entire activity or even the
entire application
e Themes are applied in the Android Manifest

<application android:theme="@style/AppTheme">
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Customize AppTheme of Your Project

<!-- Base application theme. -->

<style name="AppTheme"
parent="Theme.AppCompat.Light.DarkActionBar">

<!-- Try: Theme.AppCompat.Light.NoActionBar -->
<!-- Customize your theme here. -->
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>

</style>

{} Google Developer Training | Android Developer Fundamentals 208



Styles and Themes Resources

Android platform has collection of
built in styles and themes

Android Styles

Android Themes

Styles and Themes Guide
DayNight Theme Guide
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https://android.googlesource.com/platform/frameworks/base/+/refs/heads/master/core/res/res/values/styles.xml
https://android.googlesource.com/platform/frameworks/base/+/refs/heads/master/core/res/res/values/themes.xml
http://developer.android.com/guide/topics/ui/themes.html
https://medium.com/@chrisbanes/appcompat-v23-2-daynight-d10f90c83e94

Learn more

Drawable Resource Documentation
ShapeDrawable

LinearLayout Guide

Drawable Resource Guide
Supported Media formats

9-Patch

Understanding Compression
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What's Next?

e Concept Chapter: 5.1 C Drawables, Styles, and Themes

e Practical: 5.1 P Drawables, Styles, and Themes
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5.2 Material Design




e The Material Metaphor e Motion

e Imagery e |ayout

e Typography e Components
e Color
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The Material
Metaphor
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What is Material Design?

Design guidelines
e Visual language

e Combine classic principles of good design with
innovation and possibilities of technology and science

e Material Design Spec
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https://material.google.com/

Material metaphor
e Three-dimensional environment containing v

light, material, and shadows

e Surfaces and edges provide visual cues grounded in
reality

e Fundamentals of light, surface, and movement convey
how objects move, interact, and exist in space and in
relation to each other
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Bold, graphic, intentional

e Choose colors deliberately

e Fill screen edge to edge

e Use large-scale typography

e Use white space intentionally
e Emphasize user action

e Make functionality obvious
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Images help you communicate and differentiate your app

Should be Best practices

e Relevant e Use together with text
e [nformative e Original images

e Delightful e Provide point of focus
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Quantum Mechanics

0.626069x103* .

One hundred percent cotton bond

Quasiparticles .

It became the non-relativistic limit of quantum field theory

Typography PAPERCRAFT

Probabilistic wave - particle wavefunction orbital path weowm imac

ENTANGLED .

Cardstock 80Ib ultra-bright orange .

STATIONERY .

POSITION, MOMENTUM & SPIN
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Roboto typeface

Roboto is the standard typeface on Android
Roboto has 6 weights

e Thin Roboto Thin
. Roboto Light
® Roboto Regular
L I g ht Roboto Medium
Roboto Bold
o Regular Roboto Black
. Roboto Thin Italic
® Roboto Light Italic
M e d I u m Roboto Italic
Roboto Medium [talic
o B O I d Roboto Bold Italic
Roboto Black Italic
e Black
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Font styles and scale

e Too many sizes is confusing
and looks bad

e Limited set of sizes that
work well together

{} Google Developer Training | Android Developer Fundamentals

Display 4

Display 3
Display 2
Display 1
Headline

Title
Subheading
Body 2
Body 1
Caption
Button

Light 112sp

Regular 56sp

Regular 45sp

Regular 34sp

Regular 24sp

Medium 20sp

Regular 16sp (Device), Regular 15sp (Desktop)
Medium 14sp (Device), Medium 13sp (Desktop)
Regular 14sp (Device), Regular 13sp (Desktop)
Regular 12sp

MEDIUM (ALL CAPS) 14sp
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Setting text appearance

android:textAppearance=

"@style/TextAppearance.AppCompat.Display3™
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Color

{ ) Google Developer Training

Android Developer Fundamentals

It wasn't a dream

Far far away

Notes

A small river named Duden flows by their place and
supplies it with the necessary regelialia. It is a
paradisematic country, in which roasted parts of
sentences fly into your mouth. Even the all-powerful
Pointing has no control about the blind texts it is an




Color

e Bold hues
e Muted environments
e Deep shadows

e Bright highlights
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V4Nl 1230

Discover

Transit in the Philippines

One morning, when Gregor Samsa woke from

troubled dreams, ' found himself transformed
in his bed into a horrible vermin. He lay on his
armour-like back, and if he lifted i head a little
he could see his brown belly, slightly domed and
divided bv arches intn stiff sentinns
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Color palette

Material Design recommends using

e a primary color

e along with some shades

e and an accent color

Create a bold user experience for your app
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https://material.google.com/style/color.html

Uses of accent color

Accent color is also known as Secondary color.
It is used for:

Buttons

Floating action buttons

Selection controls, like sliders and switches
Highlighting selected text

Progress bars

Links and headlines
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Color palette for your project

e Android Studio creates a color palette for you

e AppTheme definition in styles.xml

o colorPrimary—AppBar, branding

#9B26AF

o colorPrimaryDark—status bar, contrast

#7A1EAT

o colorAccent—draw user attention, switches, FAB #691A99

Accent — Green

e Colors defined in colors.xml

A200 #68EFAD

o0 olor selection.tool
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https://www.materialpalette.com/green/deep-orange

Text color and contrast

Good choice

e Contrast for visual separation

Good choice

e Contrast for readability
e Contrast for accessibility

e Theme handles text by default Bad choice

e Not all people see colors the same

o Theme.AppCompat.Light—text will be near black Good choice

o Theme.AppCompat.Light.DarkActionBar—text near white
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Motion
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Motion in Material Design Motion is

describes e Responsive

e Spatial relationships

e Natural
e Functionality e Aware
e Intention e Intentional
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Motion in your app

e Maintain continuity
e Highlight elements or actions

e Transition naturally between actions
or states

e Draw focus
e (Organize transitions
e Responsive feedback

{} Google Developer Training | Android Developer Fundamentals

Touch feedback

Responsive interaction
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1 V401230

Image dimesion:
3:2
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Layout for Material Design

e Density independent pixels for views—dp
e Scalable pixels for text—sp

e Elements align to a grid with consistent spacing

e Plan your layout

e Use templates for common layout patterns

{} (Google Developer Training | Android Developer Fundamentals
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https://material.google.com/layout/metrics-keylines.html
https://material.google.com/layout/metrics-keylines.html

Layout planning

Inbox Q

Today

Brunch this weekend?
Ali Connors — I'll be in your neighborhood ...

Summer BBQ 4
to Alex, Scott, Jennifer — Wish | could ...

» 4
Oui oui

. 16
Sandra Adams — Do you have Paris reco... 4{

6

40

72

Birthday gift .............................................

Spacing Grid alignment Sizing

)OO o
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Components
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Components

Material Design has guidelines on the use and implementation
of Android components

e Bottom Navigation e Sliders

e Buttons e Snackbar

e (ards e Toasts

e Chips e Steppers

e Data Tables e Subheaders
e Dialogs e TextFields
e Dividers e Toolbars
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More components

Expansion Panels
Grid Lists

Lists

Menus

Pickers

Progress Bars
Selection Controls
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Consistency helps user intuition

FAB

ALL CAMERA RECENT

May

o NG e 27
e, T

Tabs

- Giants game
&' David Park — Any interest in seeing the G...

Archived

®
BT Snackbar Navigation Drawer
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Learn more

e Material Design Guidelines o Cards and Lists Guide
. . . e Floating Action Button
e Material Design Guide
- Reference
e Material Design for Android e Defining Custom
e Material Design for Developers Animations

e View Animation

o Material Palette Generator
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https://www.google.com/design/spec/material-design/introduction.html
https://material.google.com/
https://developer.android.com/design/material/index.html
https://developer.android.com/training/material/index.html
http://www.materialpalette.com/
http://developer.android.com/training/material/lists-cards.html
http://developer.android.com/reference/android/support/design/widget/FloatingActionButton.html
http://developer.android.com/reference/android/support/design/widget/FloatingActionButton.html
http://developer.android.com/training/material/animations.html
http://developer.android.com/training/material/animations.html
http://developer.android.com/guide/topics/graphics/view-animation.html

What's Next?

e Concept Chapter: 5.2 C Material Design

e Practical: 5.2 P Material Design: Lists, Cards, and Colors
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https://android-developer-training.gitbooks.io/android-developer-course/content/Unit 2/52_p_material_design_cards_and_the_fab.html
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5.3 Adaptive Layouts and
Resources




e Adaptive Layout
e Adaptive Resources
e Alternative Resources

e Default Resources
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What are adaptive layouts?

Layouts that look good on different
screen sizes, orientations,
and devices

0 %8 74
My App
. eoe .
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Adaptive
Layouts and

Resources
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Adaptive layouts

e Layout adapts to configuration
Screen size

Device orientation

Locale

Version of Android installed

O O O O

e Provides alternative resources
o Localized strings

e Uses flexible layouts
o GridLayout
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Resource folders of a small app

MyProject/
src/
res/
drawable/
graphic.png
layout/
activity main.xml
list iteminfo.xml
mipmap/
ic_launcher_icon.png
values/
strings.xml
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Put resources in your
project’s res folders
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Common resource directories

e drawable/, layout/, menu/

e values/—XML files of simple values, such as string or color
e xml/—arbitrary XML files

e raw/—arbitrary files in their raw form

e mipmap/—drawables for different launcher icon densities

e Complete list
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https://developer.android.com/guide/topics/resources/providing-resources.html

Alternative

Resources
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What are alternative resources?

Different device configurations may require different resources
e Localized strings

e |Image resolutions

e Layout dimensions

Android loads appropriate resources automatically
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Create alternative resource folders

v [Cares
» [E1drawable
v [llayout Use alternative
v [EJactivity_main.xml (3) folders for resources
activity_main.xml for different device
1 activity_main.xml (land) configurations

activity_main.xml (long)

255
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Names for alternative resource folders

Resource folder names have the format
<resources name>-<config qualifier>

drawable-hdpi drawables for high-density displays
layout-land layout for landscape orientation
layout-v7 layout for version of platform
values-fr all values files for French locale

List of directories and qualifiers and usage detail

{} Google Developer Training | Android Developer Fundamentals
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https://developer.android.com/guide/topics/resources/providing-resources.html

Screen Orientation

e Use res/layout and provide alternatives for landscape
where necessary

o res/layout-port for portrait-specific layouts
o res/layout-1land forlandscape specific layouts

e Avoid hard-coded dimensions to reduce need for
specialized layouts
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Simple adaptive layout

GridLayout

e In values/integer.xml:
<integer name="grid_column_count">1</integer>

e In values/integer.xml-land:

<integer name="grid_column_count">2</integer> _-"o

Bowling

Portrait

Landscape
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https://developer.android.com/reference/android/widget/GridLayout.html

Smallest width

e Smallest-width (sw) in folder name specifies minimum
device width

o res/values-sw<N>dp, where N is the smallest width
o Example: res/values-sw600dp/dimens.xml

o Does not change with orientation

e Android uses resource closest to (without exceeding)
the device's smallest width
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Platform Version

e APl level supported by device

o res/drawables-v14
contains drawables for devices that support API level 14 and above

e Some resources are only available for newer versions

o WebP image format requires API level 14 (Android 4.0)
e Android API level
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https://developer.android.com/guide/topics/manifest/uses-sdk-element.html

L ocalization

e Provide strings (and other resources) for specific locales
o res/values-es/strings.xml

e Increases potential audience for your app
e Localeis based on device's settings
e |[ocalization
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https://developer.android.com/guide/topics/resources/localization.html

Default

Resources
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Default Resources

e Always provide default resources

o directory name without a qualifier
o res/layout, res/values, res/drawables....

e Android falls back on default resources when no specific
resources match configuration

e | ocalizing with Resources
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https://developer.android.com/guide/topics/resources/localization.html

Learn more

e Supporting Multiple Screens

e Providing Resource

e Providing Resources Guide

e Resources Qverview

e | ocalization Guide
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http://developer.android.com/guide/practices/screens_support.html
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https://developer.android.com/guide/topics/resources/overview.html
https://developer.android.com/guide/topics/resources/localization.html

What's Next?

e Concept Chapter:
5.3 C Providing Resource for Adaptive Layouts

e Practical:

5.3 P Supporting Landscape, Multiple Screen Sizes, and
Locaction
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6.1 Testing the User
Interface

This work is licensed under a Creative

{} Google Developer Training | Android Developer Fundamentals Commons Attribution-NonCommercial
4.0 International License



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

e Testing Methods

e Automated Testing

e Using Espresso

e Testing Environment and Setup
e (Creating Espresso Tests

e Espresso Test Examples

e Recording Tests
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Testing

Methods
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User interface testing

e Perform all user Ul actions with views

o Tap a Ul view, and enter data or make a choice
o Examine the values of the properties of each view

e Provide input to all Ul views
o Tryinvalid values

e Check returned output
o Correct or expected values?
o Correct presentation?
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Problems with testing manually

e Time consuming, tedious, error-prone
e Ul may change and need frequent retesting
e Some paths fail over time

e As app gets more complex, possible sequences of
actions may grow non-linearly
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Benefits of testing automatically

e Free your time and resources for other work
e Faster than manual testing
e Repeatable

e Run tests for different device states and configurations
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Espresso for single app testing

e Verify that the Ul behaves as expected

e Check that the app returns the correct Ul output in
response to user interactions

e Navigation and controls behave correctly

e App responds correctly to mocked-out dependencies
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Ul Automator for multiple apps

e Verify that interactions between different user apps and
system apps behave as expected

e Interact with visible elements on a device
e Monitor interactions between app and system
e Simulate user interactions

e Requires instrumentation
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What is instrumentation?

e A set of hooks in the Android system

e |oads test package and app into same process, allowing
tests to call methods and examine fields

e Control components independently of app’s lifecycle

e Control how Android loads apps
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Benefits of iInstrumentation

e Tests can monitor all interaction with Android system
e Tests can invoke methods in the app

e Tests can modify and examine fields in the app
independent of the app’s lifecycle
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Testing
Environment

& Setup
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Install Android Support Library

1. In Android Studio choose Tools > Android > SDK Manager
2. Click SDK Tools and look for Android Support Repository

3. If necessary, update or install the library
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Add dependencies to build.gradle

androidTestCompile 'com.android.support:support-annotations:24.1.1

androidTestCompile 'com.android.support.test:runner:0.5'

androidTestCompile 'com.android.support.test:rules:0.5"'
androidTestCompile 'org.hamcrest:hamcrest-library:1.3"'
androidTestCompile

'com.android.support.test.espresso:espresso-core:2.2.2"
androidTestCompile

'com.android.support.test.uiautomator:uiautomator-v18:2.1.2"
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Add defaultConfig dependencies

testInstrumentationRunner

"android.support.test.runner.AndroidJUnitRunner"

{} Google Developer Training | Android Developer Fundamentals 281



Prepare your device

1. Turn on USB Debugging

2. Turn off all animations in Developer Options > Drawing
o Window animation scale
o Transition animation scale

o Animator duration scale
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Create tests

e Store inmodule-name/src/androidTests/java/

o In Android Studio: app > java > module-name (androidTest)

e (Create tests as JUnit classes
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Writing Espresso
Tests
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Test class definition

@RunWith(AndroidJUnit4.class) // Required annotation for tests
@LargeTest // Based on resources the test uses and time to run

public class ChangeTextBehaviorTest {}

@SmallTest—Runs in < 60s and uses no external resources
@MediumTest—Runs in < 300s, only local network

@LargeTest—Runs for a long time and uses many resources
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@Rule specifies the context of testing

@Rule
public ActivityTestRule<MainActivity> mActivityRule =
new ActivityTestRule<>(MainActivity.class);

@ActivityTestRule-Testing support for a single specified activity

@ServiceTestRule—Testing support for starting, binding, shutting down a service
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@Before and @After set up and tear down

@Before
public void initValidString() {
mStringToBetyped = "Espresso";

}

@Before—Setup, initializations

@After—Teardown, freeing resources
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@Test method structure

@Test

public void changeText sameActivity() {
// 1. Find a View

// 2. Perform an action
// 3. Verify action was taken, assert result
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"Hamcrest" simplifies tests

e “Hamcrest” an anagram of “Matchers”

e Framework for creating custom matchers and assertions
e Match rules defined declaratively

e Enables precise testing

e The Hamcrest Tutorial
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Hamcrest Matchers

e ViewMatcher—find Views by id, content, focus, hierarchy
e ViewAction—perform an action on a view

e ViewAssertion—assert state and verify the result
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Basic example test

@Test

public void changeText sameActivity() {
// 1. Find view by Id
onView(withId(R.id.editTextUserInput))

// 2. Perform action—-type string and click button
.perform(typeText(mStringToBetyped), closeSoftKeyboard());
onView(withId(R.id.changeTextBt)).perform(click());

// 3. Check that the text was changed
onView(withId(R.id.textToBeChanged))

.check(matches(withText(mStringToBetyped)));
}
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Finding views with onView

e withId()—find a view with the specified Android id
0 onView(withId(R.id.editTextUserInput))

e withText()—find aview with specific text

e allof()—find a view to that matches multiple conditions. Find a
visible list item with the given text:

onView(allof(withId(R.id.word),
withText("Clicked! Word 15"),
isDisplayed()))
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onView returns Viewlnteraction object

e If you need to reuse the view returned by onView

e Make code more readable or explicit

e check() and perform() methods

ViewInteraction textView = onView(
allof(withId(R.id.word), withText("Clicked! Word 15"),

isDisplayed()));
textView.check(matches(withText("Clicked! Word 15")));
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Perform actions

e Perform an action on the view found by a ViewMatcher

e Can be any action you can perform on the view

// 1. Find view by Id
onView(withId(R.id.editTextUserInput))

// 2. Perform action—type string and click button
.perform(typeText(mStringToBetyped), closeSoftKeyboard());

onView(withId(R.id.changeTextBt)).perform(click());
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Check result

e Asserts or checks the state of the view

// 3. Check that the text was changed
onView(withId(R.id.textToBeChanged))
.check(matches(withText(mStringToBetyped)));
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When a test fails

Test

onView(withId(R.id.text message))
.check(matches(withText("This is a failing test.")));

Result snippet

android.support.test.espresso.base.DefaultFailureHandler$Assertion
FailedWithCauseError: 'with text: is "This is a failing test."'
doesn't match the selected view.

Expected: with text: is "This is a failing test."

Got: "AppCompatTextView{id=2131427417, res-name=text message ...
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Recording Tests

{} Google Developer Training | Android Developer Fundamentals



Recording an Espresso test

e Android Studio 2.2

e Use app normally, clicking through the Ul

e Editable test code generated automatically

e Add assertions to check if a view holds a certain value

e Record multiple interactions in one session, or record
multiple sessions
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Start recording an Espresso test

1. Run > Record Espresso Test
2. Click Restart app, select target,
and click OK
3. Interact with the app to do what ~

(m]

you want to test
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Add assertion to Espresso test recording

4. Click Add Assertion and select a
Ul element

5. Choose text is and enter the
text you expect to see

-om.example.android.wordlist:id/word

Clicked! Word 15

6. Click Save Assertion and click =

Cancel Save and Add Another

Word 8

Word 9

Word 10
Word 11
Word 12
Word 13
Word 14

[Clicked! word 15 |
Word 16

Word 17
| Word 18 .

d @) a

Complete Recording
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Learn more from developer docs

Android Studio Documentation

e TestYourApp

e Espresso basics

e Espresso cheat sheet

) Google Developer Training |

Android Developer Fundamentals

Android Developer Documentation

Best Practices for Testing

Getting Started with Testing

Testing Ul for a Single App

Building Instrumented Unit Tests

Espresso Advanced Samples

The Hamcrest Tutorial

Hamcrest API and Utility Classes
Test Support APIs
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http://d.android.com/tools/testing/testing_android.html
https://google.github.io/android-testing-support-library/docs/espresso/basics/
https://google.github.io/android-testing-support-library/docs/espresso/cheatsheet/index.html
https://developer.android.com/training/testing/index.html
https://developer.android.com/training/testing/start/index.html
https://developer.android.com/training/testing/ui-testing/espresso-testing.html
https://developer.android.com/training/testing/unit-testing/instrumented-unit-tests.html
https://google.github.io/android-testing-support-library/docs/espresso/advanced/
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https://developer.android.com/reference/android/support/test/package-summary.html

Learn even more

Android Testing Support Library
e Espresso documentation
e Espresso Samples

Videos
e Android Testing Support - Android Testing Patterns #1 (introduction)
e Android Testing Support - Android Testing Patterns #2 (onView view matching)
e Android Testing Support - Android Testing Patterns #3 (onData & adapter views)
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Learn even more

e Google Testing Blog: Android Ul Automated Testing

e Atomic Object: “Espresso — Testing RecyclerViews at Specific Positions”

e Stack Overflow: “How to assert inside a RecyclerView in Espresso?”

e GitHub: Android Testing Samples

e Google Codelabs: Android Testing Codelab
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http://stackoverflow.com/questions/31394569/how-to-assert-inside-a-recyclerview-in-espresso
https://github.com/googlesamples/android-testing
https://codelabs.developers.google.com/codelabs/android-testing/index.html

What's Next?

e Concept Chapter: 6.1 C Testing the User Interface

e Practical: 6.1 P Use Espresso to Test Your Ul
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