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If	you	run	the	same	app	on	a	large-screen	tablet	in	landscape	orientation,	the	UI	for	each
	Fragment		appears	with	the	master	and	detail	panes	side	by	side,	as	shown	below.

Using a fragment

The	general	steps	to	use	a		Fragment	:

1.	 Create	a	e bcla 	of	 	Fragment	.
2.	 Create	a	eayout	for	the	 	Fragment	.
3.	 Add	the		Fragment		
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Tip:	The		Fragment		class	contains	other	lifecycle	callback	methodt o	overrid	besids
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However,	a		Fragment		can't	communicate	directly	with	another		Fragment	.	All	

https://developer.android.com/reference/android/os/Bundle.html
https://developer.android.com/reference/android/app/Fragment.html#setArguments(android.os.Bundle)


SimpleFragment	fragment	=	SimpleFragment
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2.1: App widgets
Contents:
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	NewAppWidgetConfigurationActivity.java		is	added	to	your	project.
The	Android	manifest	is	updated	to	include	the	provider	and	c figurati 	activity
classes.

Updating the widg  pro d -info file
The	provider-info	file	defines	metadata	and	initial	properties	for	your	app	widget,	including
the	widget's	initial	size,	update	interval,	and	c figurati 	activity.	These	properties	are	used
to	display	your	widget	in	the	widget	picker,	to	c figure	the	widget	(if	c figurati 	is

eeded),	and	to	place	the	widget	in	the	right	number	of	cells	 	the	h e	screen.

The	provider	info	is	a- 	XML	resource	located	in	the		res/xml/		folder,	and	it	c tains	a	single
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The	widge preview	can	be	any	image	or	drawable	in	 e	 	
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<LinearLayout	xmlns:android="http://schemas.android.com/apk/res/android"

			android:layout_width="match_parent"

			android:layout_height="match
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public	void	onUpdate(Context	context,	

			AppWidgetManager	appWidgetManager,	int[]	appWidgetIds)	{			

			...

			//	Create	a	new	explicit	intent	object

			Intent	intent	=	new	Intent(context,	MainActivit a.
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$o	add	the	widget	configuration	activity	to	your	project	when	you	initially	create	the	widget	in
Android	Studio,	select	the	Con n nalhhn t racn
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Detecting sensors at runtime

If	your	app	uses	a	specific	type	of	sensor	but	doesn't	rely	on	it,	you	can	use	the	sensor
framework	to	detect	the	sensor	at	runtime,	then	turn	off	or	turn	on	app	features	as
appropriate.	For	example,	a	weather	app	might	use	the	temperature	sensor,	pressure
senso
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@Override

public	void	onSensorChanged(SensorEvent	sensorEvent)	{
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3.2: Motion and position senso
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https://developer.android.com/reference/android/hardware/SensorEvent.html
https://developer.android.com/guide/topics/sensors/sensors_motion.html#sensors-motion-linear
https://developer.android.com/guide/topics/sensors/sensors_motion.html#sensors-motion-gyro
https://en.wikipedia.org/wiki/Cartesian_coordinate_system


https://www.opengl.org/


https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ORIENTATION
https://developer.android.com/reference/android/hardware/SensorManager.html
https://developer.android.com/reference/android/hardware/SensorManager.html#getRotationMatrix(float[],%20float[],%20float[],%20float[])
https://en.wikipedia.org/wiki/Rotation_matrix


https://developer.android.com/reference/android/hardware/SensorManager.html#getOrientation(float[],%20float[])
https://en.wikipedia.org/wiki/Radian


Understanding device rotation
If	your	app	draws	views	on	the	screen	in	positions	 ased	on	sensor	data,	you	need	to
transform	the	sensor's	coordinate	system	(which	does	not	rotate)	with	the	screen	or	activity's
coordinate	system	(which	does	rotate).

To	handle	device	and	activity	rotation	in	sensor- ased	drawing,	query	the	current	device
orientation	with	the		getRotation()		me od.	The iremap	the	rotation	matrix	from	the	sensor
data	onto	the	desired	axes	with	the	 emapCoordinateSystem() e od.

The	 et Rot at i on( )e od returns	one	of	four	integer	constants:

https://developer.android.com/reference/android/view/Display.html#getRotation()
https://developer.android.com/reference/android/hardware/SensorManager.html#remapCoordinateSystem(float[],%20int,%20int,%20float[])
https://developer.android.com/reference/android/view/Surface.html#ROTATION_0
https://developer.android.com/reference/android/view/Surface.html#ROTATION_90
https://developer.android.com/reference/android/view/Surface.html#ROTATION_180
https://developer.android.com/reference/android/view/Surface.html#ROTATION_270
https://developer.android.com/reference/android/view/Display.html#getRotation()
https://developer.android.com/reference/android/hardware/SensorManager.html#remapCoordinateSystem(float[],%20int,%20int,%20float[])




https://developer.android.com/guide/topics/sensors/sensors_motion.html
https://developer.android.com/reference/android/hardware/Sensor.html
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ACCELEROMETER
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_LINEAR_ACCELERATION
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GRAVITY
https://stackoverflow.com/questions/24119672/android-low-pass-filter-and-high-pass-filter


https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GRAVITY
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_GYROSCOPE


https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_LINEAR_ACCELERATION
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ROTATION_VECTOR
https://en.wikipedia.org/wiki/Quaternions_and_spatial_rotation


The	step-counter	sensor	(	TYPE_STEP_COUNTER	)	measures	the	number	of	steps	taken	by	the
user	since	the	last	reboot,	while	the	sensor	was	registered	and	act e.	The	step	counter	is	a
hardware	sensor	that	has	more	latency	(up	to	10	seconds)	but	more	accuracy	than	the	step-
detector	sensor	(see	below).	To	preserÇe	the	battery	on	devices	running	your	app,	you
should	use	the		JobScheduler		class	to	retrieve	the	current	value	from	the	step-counter
sensor	at	a	specific	interval.	Although	different	types	of	apps	require	different	sensor-reading
intervals,	you	should	make	this	interval	as	long	as	possible	enless	your	app	requires	real-

t e	data	from	the	sensor

The	event	value	for	the	step	counter	(	v luE 	

	

)	is	a	floating-point	number	with	the fract nal	part	set	to	 ero.	The	value	is	reset	to	 ero	only	on	a	system	reboot.	The	t estam	of	the	event	is	set	to	the	t e	when	the	last	step	for	that	event	was	takenThe	step-detector	sensor	(	TYPE_STEP_TETECT_R	 )	is	a	hardware	sensor	that	triggers	an	eventeach	t e	the	eser	takes	a	step.	 ompared	to	the	step	counter,	the	step	detector	eseally	hasa	lowur	latenc,	less	than	 	seconds The	event	value	(

	

v luE 		)	is	always	 .0.	The	t estam	 	of	the	event	sorresponds	to	when the	foot	hits	the	groend Sue	the	 atchStepSam	le	on	 u	for	sode	that	shows	how	to	ese	the	step-counter sensor	and	step-detector	sensor i eal rrrr ws	how	to stẞ		y	tual rch		tr ou 	sho r $Eeyou
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https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_STEP_COUNTER
https://developer.android.com/reference/android/app/job/JobScheduler.html
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_STEP_DETECTOR
https://github.com/googlesamples/android-BatchStepSensor
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_MAGNETIC_FIELD
https://en.wikipedia.org/wiki/Tesla_(unit)


https://developer.android.com/reference/android/hardware/SensorManager.html#getRotationMatrix(float[],%20float[],%20float[],%20float[])
https://developer.android.com/reference/android/hardware/Sensor.html#TYPE_ORIENTATION
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-1-expand-the-user-experience/lesson-3-sensors/3-2-p-working-with-sensor-based-orientation/3-2-p-working-with-sensor-based-orientation.html
https://developer.android.com/guide/topics/sensors/sensors_overview.html
https://developer.android.com/guide/topics/sensors/sensors_motion.html
https://developer.android.com/guide/topics/sensors/sensors_position.html
https://developer.android.com/reference/android/hardware/Sensor.html
https://developer.android.com/reference/android/hardware/SensorEvent.html
https://developer.android.com/reference/android/hardware/SensorManager.html
https://developer.android.com/reference/android/hardware/SensorEventListener.html
https://developer.android.com/reference/android/view/Surface.html


https://developer.android.com/reference/android/view/Display.html
https://learn.sparkfun.com/tutorials/accelerometer-basics
http://smus.com/sensor-fusion-prediction-webvr/
https://stackoverflow.com/questions/4819626/android-phone-orientation-overview-including-compass
https://android-developers.googleblog.com/2010/09/one-screen-turn-deserves-another.html


https://google-developer-training.gitbooks.io/android-developer-fundamentals-course-concepts/content/en/Unit%205/131_c_permissions,_performance_and_security.html




https://www.youtube.com/watch?v=CaMTIgxCSqU


https://www.youtube.com/watch?v=0YL0xoSmyZI
https://developer.android.com/studio/run/emulator.html#extended
https://developer.android.com/studio/run/emulator-commandline.html
https://developer.android.com/studio/profile/dev-options-rendering.html
https://developer.android.com/studio/debug/dev-options.html




https://developer.android.com/studio/profile/dev-options-rendering.html
https://developer.android.com/topic/performance/rendering/profile-gpu.html
https://developer.android.com/studio/profile/dev-options-rendering.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-1a-p-profile-gpu-rendering/4-1a-p-profile-gpu-rendering.html
http://tools.android.com/tech-docs/layout-inspector
https://developer.android.com/studio/profile/battery-historian.html
https://developer.android.com/training/monitoring-device-state/battery-monitoring.html
https://developer.android.com/reference/android/os/BatteryManager.html
https://developer.android.com/studio/preview/features/android-profiler.html
https://developer.android.com/studio/profile/cpu-profiler.html
https://developer.android.com/studio/profile/memory-profiler.html
https://developer.android.com/studio/profile/network-profiler.html
https://developer.android.com/studio/profile/index.html


Follow the Performance Improv



https://www.youtube.com/watch?v=SA4j6KKjMRk
https://youtu.be/_kKTGK-Cb_4
https://developer.android.com/guide/components/loaders.html
https://developer.android.com/reference/android/os/AsyncTask.html
https://developer.android.com/reference/android/widget/ProgressBar.html


A		BroadcastReceiver		hasn't	finished	executing	within	10	seconds.

To	prevent	ANRs	from	happening	for	this	reason,	use	broadcast	receivers	only	for	their
intended	purpose.	Broadcast	rec

https://developer.android.com/reference/android/content/BroadcastReceiver.html
https://developer.android.com/tools/help/systrace.html
https://developer.android.com/tools/help/traceview.html
https://developer.android.com/training/articles/perf-anr.html
https://developer.android.com/studio/preview/features/android-profiler.html


https://developer.android.com/studio/preview/features/android-profiler.html


Learn more
Android	developer	documentation:

Best	Practices	for	Performance
Performance	Profiling	Tools	(the	landing	page	for	all	the	tools)
Android	Profiler
Search	developer.android.com	for	"performance"	for	a	full	list	of	the	latest	performance
docs.

Articles:

You,	Your	App,	and	Android	Performance

"	яel

	d	And	fooat	e

Yoҧroid	Performance

r ts	p ᴵlnce

l	 rrmatr ur	A

t	 r

https://developer.android.com/training/best-performance.html
https://developer.android.com/studio/profile/index.html
https://developer.android.com/studio/preview/features/android-profiler.html
https://developer.android.com/topic/performance/index.html?q=performance
https://medium.com/google-developers/you-your-app-and-android-performance-56485edc2a81#.x4ra8opa5
https://medium.com/google-developers/exceed-the-android-speed-limit-b73a0692abc1#.a0yr8vzh9
https://www.youtube.com/playlist?list=PLOU2XLYxmsIKEOXh5TwZEv89aofHzNCiu
https://www.youtube.com/watch?v=CaMTIgxCSqU
https://www.youtube.com/watch?v=SA4j6KKjMRk
https://youtu.be/_kKTGK-Cb_4
https://plus.google.com/communities/116342551728637785407


4.1: Rendering and layout
Contents:

Minimize	overdraw
Simplify	complex	view	hierarchies
Related	practicals
Learn	more

The	Android	Developer	Fundamentals	course	talked	about	how	to	make	your	apps	look
interesting	and	visually	compelling	using	Material	Desi 	 idelines,	and	it	tau t	you	how
to	use	the	Layout	Edi

https://developers.google.com/training/courses/android-fundamentals
https://developer.android.com/design/material/index.html


For	example,	an	app	might	draw	a	stack	of	52	overlapping	cards,	with	only	the	last	card	fully
visible.	Completely	drawing	the	51	cards	that	are	underneath	and	partially	covered	is	an

example	of	overdraw.	

The	most	likely	sympt 	dy 	will	see	in	an	app	with	overdraw	is	slow	rendering	and
stuttering	animations.	This	is	the	most	generic	of	sympt 	d.	Since	overdraw	is	cop on,
and	straightforward	t 	test	for,	make	it	a	habit	t 	check	for	it	every	time	y 	change	the

eews	of	y r	app.

If	at	any	point	y r	app	is	drawing	sopthing	that	the	user	does	not	see negɞ

https://developer.android.com/tools/performance/debug-gpu-overdraw/index.html




https://developer.android.com/training/constraint-layout/index.html
https://developer.android.com/training/custom-views/index.html
https://developer.android.com/reference/android/graphics/Canvas.html


https://developer.android.com/reference/android/graphics/Canvas.html
http://developer.android.com/reference/android/graphics/Canvas.html


https://www.youtube.com/watch?v=wIy8g8yNhNk&index=46&list=PLWz5rJ2EKKc9CBxr3BVjPTPoDPLdPIFCE
https://developer.android.com/topic/performance/rendering/overdraw.html
https://developer.android.com/reference/android/widget/LinearLayout.html
https://developer.android.com/reference/android/support/constraint/ConstraintLayout.html
https://developer.android.com/training/constraint-layout/index.html
https://developer.android.com/reference/android/view/View.html


https://developer.android.com/reference/android/support/v7/widget/RecyclerView.html
https://developer.android.com/reference/android/widget/TextView.html#setText(char[],%20int,%20int)
https://developer.android.com/reference/android/widget/RelativeLayout.html
https://developer.android.com/reference/android/support/constraint/ConstraintLayout.html


Profile GPU Rendering

Run	th

https://developer.android.com/topic/performance/rendering/profile-gpu.html
http://tools.android.com/tech-docs/layout-inspector
https://developer.android.com/studio/write/lint.html


3.	 Click	Android	and	Lint	in	the	right-hand	pane.
4.	 Select	or	clear	inspection	checkboxes	as	desired.

The	following	are	some	of	the	lint	inspections	related	to	the	view	hierarchy.	They	are	listed
under	Android > Lint > Performance	in	the	Editor > Inspections	pre rences.

"Node can be replaced by a  T

https://developer.android.com/reference/android/widget/TextView.html#setCompoundDrawables(android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable)
https://developer.android.com/training/improving-layouts/reusing-layouts.html#Merge
https://developer.android.com/reference/android/widget/ScrollView.html
https://developer.android.com/reference/android/support/constraint/ConstraintLayout.html
https://developer.android.com/studio/profile/systrace.html
https://developer.android.com/studio/profile/systrace.html
https://source.android.com/devices/tech/debug/dumpsys.html


https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-1c-p-systrace-and-dumpsys/4-1c-p-systrace-and-dumpsys.html
https://developer.android.com/guide/topics/ui/declaring-layout.html
https://developer.android.com/training/constraint-layout/index.html
https://developer.android.com/topic/performance/rendering/optimizing-view-hierarchies.html
https://www.youtube.com/watch?v=dB3_vgS-Uqo


the	parent	of	a	deep

https://developer.android.com/reference/android/support/constraint/ConstraintLayout.html
https://developer.android.com/training/constraint-layout/index.html
https://developer.android.com/studio/write/layout-editor.html
https://developer.android.com/training/improving-layouts/loading-ondemand.html
https://developer.android.com/training/improving-layouts/reusing-layouts.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-1a-p-profile-gpu-rendering/4-1a-p-profile-gpu-rendering.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-1b-p-debug-gpu-overdraw-and-layout-inspector/4-1b-p-debug-gpu-overdraw-and-layout-inspector.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-1c-p-systrace-and-dumpsys/4-1c-p-systrace-and-dumpsys.html
https://developer.android.com/guide/topics/ui/declaring-layout.html
https://developer.android.com/training/improving-layouts/optimizing-layout.html
https://developer.android.com/training/constraint-layout/index.html
https://developer.android.com/studio/write/layout-editor.html
https://developer.android.com/training/improving-layouts/index.html
https://developer.android.com/topic/performance/rendering/optimizing-view-hierarchies.html
https://medium.com/google-developers/draw-what-you-see-and-clip-the-e11-out-of-the-rest-6df58c47873e#.afuww73f9
https://www.udacity.com/course/android-performance--ud825
https://www.youtube.com/playlist?list=PLOU2XLYxmsIKEOXh5TwZEv89aofHzNCiu
https://plus.google.com/communities/116342551728637785407
https://developer.android.com/studio/profile/index.html


Analyzing	with	Profile	GPU	Rendering

RRendering

https://developer.android.com/topic/performance/rendering/profile-gpu.html


http://en.wikipedia.org/wiki/Paging
http://en.wikipedia.org/wiki/Memory-mapped_files
https://source.android.com/devices/tech/dalvik/
https://docs.oracle.com/cd/E13150_01/jrockit_jvm/jrockit/geninfo/diagnos/garbage_collect.html
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)


https://source.android.com/devices/tech/dalvik/
https://docs.oracle.com/cd/E13150_01/jrockit_jvm/jrockit/geninfo/diagnos/garbage_collect.html
https://developer.android.com/reference/java/lang/OutOfMemoryError.html
https://developer.android.com/topic/performance/memory-overview.html#SharingRAM
https://developer.android.com/studio/profile/investigate-ram.html
https://developer.android.com/topic/performance/memory-overview.html#gc
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)


https://developer.android.com/guide/components/processes-and-threads.html


https://docs.oracle.com/javase/7/docs/api/java/util/WeakHashMap.html
https://www.youtube.com/watch?v=BkbHeFHn8JY
https://en.wikipedia.org/wiki/Object_pool_pattern
https://developer.android.com/reference/android/support/v4/util/Pools.Pool.html
https://www.youtube.com/watch?v=bSOREVMEFnM
https://www.youtube.com/watch?v=h7qHsk1nWKI
https://www.youtube.com/watch?v=McAvq5SkeTk


https://developer.android.com/studio/profile/memory-profiler.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-2-p-memory-profiler/4-2-p-memory-profiler.html




https://developer.android.com/studio/profile/am-hprof.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-2-p-memory-profiler/4-2-p-memory-profiler.html
https://developer.android.com/studio/profile/android-profiler.html
https://developer.android.com/studio/profile/memory-profiler.html
https://developer.android.com/topic/performance/memory-overview.html
https://docs.oracle.com/cd/E13150_01/jrockit_jvm/jrockit/geninfo/diagnos/garbage_collect.html
https://en.wikipedia.org/wiki/Garbage_collection_(computer_science)
https://developer.android.com/topic/performance/memory.html
https://developer.android.com/studio/profile/investigate-ram.html
https://developer.android.com/topic/performance/graphics/load-bitmap.html
https://developer.android.com/topic/performance/graphics/index.html
https://www.youtube.com/playlist?list=PLWz5rJ2EKKc9CBxr3BVjPTPoDPLdPIFCE
https://www.youtube.com/watch?v=pzfzz50W5Uo
https://www.youtube.com/watch?v=BkbHeFHn8JY
https://www.youtube.com/watch?v=tBHPmQQNiS8&list=PLWz5rJ2EKKc9CBxr3BVjPTPoDPLdPIFCE&index=3
https://www.youtube.com/watch?v=bSOREVMEFnM


4.3: Best practices: network, battery,
compression
Contents:

Radios
Network	and	battery	best	practices
Optimizing	images



Inside	your	mobile	device	is	a	small	piece	of	hardware	that's	essentially	a	radio	.	The
purpose	of	this	radio	is	to	communicate	with	local	cell	towers	and	transmit	data.	However,
this	radio	is	not	always	active	and	drawing	power.	It	starts	in	a	powered	down	state,	and
when	the	device	needs	to	send	data,	the	radio	turns	on	and	transfers	the	data.	After	the	data
packet	is	sent,	

https://en.wikipedia.org/wiki/Radio
https://developer.android.com/training/efficient-downloads/efficient-network-access.html#RadioStateMachine


https://developer.android.com/topic/performance/scheduling.html
https://developer.android.com/reference/android/app/job/JobScheduler.html
https://github.com/firebase/firebase-jobdispatcher-android#user-content-firebase-jobdispatcher-


https://firebase.google.com/docs/cloud-messaging/
https://en.wikipedia.org/wiki/Exponential_backoff
https://firebase.google.com/docs/cloud-messaging/
https://developer.android.com/reference/android/app/job/JobScheduler.html
https://developer.android.com/reference/android/app/job/JobScheduler.html
https://developer.android.com/topic/performance/scheduling.html#fjd
https://developer.android.com/training/efficient-downloads/efficient-network-access.html#BatchTransfers
https://developer.android.com/training/efficient-downloads/connectivity_patterns.html


https://developer.android.com/training/efficient-downloads/efficient-network-access.html#PrefetchData
https://developer.android.com/reference/android/net/http/HttpResponseCache.html
https://www.youtube.com/watch?v=7lxVqqWwTb0
https://www.google.com/url?q=https://firebase.google.com/docs/cloud-messaging/&sa=D&ust=1491252451045000&usg=AFQjCNETxTJLFMqbOe1D-QXZVdFgW6p7xA
https://developer.android.com/reference/android/database/sqlite/package-summary.html
https://developer.android.com/reference/android/content/SharedPreferences.html
https://en.wikipedia.org/wiki/HTTP_ETag
https://tools.ietf.org/html/rfc7232#section-4.1


https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/ConnectivityManager.html#isActiveNetworkMetered()
https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/ConnectivityManager.html#getActiveNetworkInfo()
https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/ConnectivityManager.html#getNetworkCapabilities(android.net.Network)
https://developer.android.com/reference/android/net/ConnectivityManager.html
https://developer.android.com/reference/android/net/ConnectivityManager.html#getNetworkInfo(android.net.Network)
https://developer.android.com/reference/android/net/Network.html
https://developer.android.com/reference/android/telephony/TelephonyManager.html
https://developer.android.com/reference/android/telephony/TelephonyManager.html#getNetworkType()
https://developer.android.com/reference/android/Manifest.permission.html#ACCESS_NETWORK_STATE
https://developer.android.com/reference/android/Manifest.permission.html#INTERNET


ConnectivityManager	cm	=		

				(ConnectivityManager)this.

https://developer.android.com/training/basics/network-ops/managing.html
https://developers.google.com/speed/webp/
https://developers.google.com/speed/webp/
https://developer.android.com/guide/topics/media/media-formats.html#image-formats


Optimize	PNG	images	by	reducing	the umber ft nique =lors.t his	is	a reMr=cessing
steM	that	you pply	to	your mages,	and	there	are	to=ls	to	help	you.t ee	 Reducing	Image
Download	Sizes.n	the mage	below,	bef re	reducing	the umber ft nique =lors lef) nd	afer right)Į	you

can	see	that	there's	a oss ft ualitymt ost	ofthe radient	c=lors ave	been	replaced,
imparting	a anding	ef ct	to	the magemt o=m n	o

https://developer.android.com/topic/performance/network-xfer.html


https://developer.android.com/about/dashboards/index.html#Platform
https://github.com/google/butteraugli


The	most	straightforward	solution	is	to	pick	some	non-maximum	value,	and	use	that	value.
However,	be	aware	that	the	quality	value	affects	every	image	differently.	While	a	quality	of
75%,	for	example,	may	look	fine	on	most	images,	there	may	be	some	cases	that	do	not	fare
as	well.	You	should	make	sure	to	test	your	chosen	maximum	value	against	a	

https://cloud.google.com/appengine/
https://developer.android.com/topic/performance/network-xfer.html


Your	app	should	not	download	any	image	more	than	once.	Image	loading	libr

https://github.com/bumptech/glide
http://square.github.io/picasso/
https://en.wikipedia.org/wiki/Cascading_Style_Sheets
https://en.wikipedia.org/wiki/JavaScript
https://code.google.com/p/zopfli/
http://www.7-zip.org/
https://www.html5rocks.com/en/tutorials/speed/txt-compression/
https://en.wikipedia.org/wiki/Serialization
https://google.github.io/flatbuffers/
https://www.youtube.com/watch?annotation_id=annotation_632816183&feature=iv&src_vid=l5mE3Tpjejs&v=iQTxMkSJ1dQ
https://google.github.io/flatbuffers/
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-2-make-your-apps-fast-and-small/lesson-4-performance/4-3-p-tools-networking-battery-compression/4-3-p-tools-networking-battery-compression.html


https://developer.android.com/develop/quality-guidelines/building-for-billions-data-cost.html?hl=sr
https://developer.android.com/develop/quality-guidelines/building-for-billions-connectivity.html
https://www.youtube.com/watch?v=l5mE3Tpjejs
https://developer.android.com/training/basics/network-ops/managing.html
https://www.youtube.com/watch?annotation_id=annotation_1270272007
https://www.youtube.com/watch?v=Ecz5WDZoJok
https://www.youtube.com/watch?annotation_id=annotation_3422895829&feature=iv&src_vid=l5mE3Tpjejs&v=3kOx-IPqtqA
https://www.youtube.com/playlist?annotation_id=annotation_2220323337&feature=iv&list=PLWz5rJ2EKKc-VJS9WQlj9xM_ygPopZ-Qd&src_vid=fEEulSk1kNY
https://www.youtube.com/watch?v=7lxVqqWwTb0
https://www.youtube.com/watch?v=uzboHWX3Kvc
https://developer.android.com/studio/profile/network-profiler.html
https://firebase.google.com/docs/cloud-messaging/
https://developer.android.com/training/efficient-downloads/index.html
https://developer.android.com/training/monitoring-device-state/index.html
https://www.youtube.com/watch?v=9i1_PnPpd3g
https://www.youtube.com/watch?v=reMau7d0yeg
https://www.youtube.com/watch?v=fEEulSk1kNY
https://developer.android.com/studio/write/convert-webp.html
https://developers.google.com/speed/webp/
https://medium.com/@duhroach/reducing-jpg-file-size-e5b27df3257c
https://www.html5rocks.com/en/tutorials/speed/img-compression/
https://developer.android.com/topic/performance/network-xfer.html
https://www.html5rocks.com/en/tutorials/speed/txt-compression/
http://shop.oreilly.com/product/0636920052036.do
https://www.youtube.com/watch?v=Eb7rzMxHyOk
https://www.youtube.com/watch?annotation_id=annotation_632816183&feature=iv&src_vid=l5mE3Tpjejs&v=iQTxMkSJ1dQ
http://google.github.io/flatbuffers/


4.3:	Best	practices:	network,	battery,	compression

112



5.1: Languages and layouts
Contents:

Understanding	language	and	locale	settings
Preparing	an	app	for	localization
Using	the	

https://developer.android.com/guide/topics/resources/providing-resources.html#AlternativeResources




To	decide	which	languages	to	

https://support.google.com/googleplay/android-developer/answer/3125566?hl=en


You	may	also	need	to	identify	media	resources,	such	as	audio	and	video,	that	need	captions

or	subtitles.	

For	example,	in	the	figure	above:

1.	 App name:	The	choia of	translating	the	app	name	is	up	to	you.	Many	apps	add
translated	names	so	that	the	users	in	other	languages	understand	the	app's	purpose
and	can	find	the	app	in	Google	Play	in	their	own	languages.	Apps	that	use	b



use	currency	exchange	rates.
9.	 Image tie` to a locale:	You	can	change	an	image	depending	on	the	locale.	In	this

example,	the	locale	country's	flag	appears.

Pip:	Phe	floating	action	button	at	the	bottom	of	the	screen	in	this	example	does	not	need	to
be	adjusted	for	an	RPL	language,	because	it	"floats"	on	the	screen	and	is	adjusted
automatically	by	Android's	layout	mirroring	feature.

Phe	following	figure	shows	the	same	app	in	the	English	language	and	U.S.	locale	(left),	in
French	in	the	France	locale	(center),	and	in	Hebrew,	an	RPL	language,	in	the	Israel	locale
(right).

Best practices for localizing text

Keep	text	separated	from	the	rest	of	your	app.	Never	embed	text	in	coÇḸt
To	create	string	resources	for	other	languages,	use	the	Android	Studio	Pranslations
Editor,	which	automatically	places	strings.xml	files	into	appropriately	named	directories
within	the	app	project's	project_name		/app/src/main/res		directory.
Don't	concatenate	pieces	of	text	to	make	a	sentence	or	phrase.	Phe	pieces	may	not	be
in	the	proper	order	in	the	translated	version	of	the	sentence	or	phrase.
If	you	must	combine	pieces	of	text,	use	format	strings	as	placeholders,	and	use
	String.format()		to	supply	the	arguments	to	create	the	completed	string.	Format
strings	are	a	convenient	way	to	build	up	one	string	that	has	variable	content.	For	details

on	using	format	strings,	cee	Android	SDK	auick	Pip:	Formatting	Resource	Strings.	Poensure	that	format	strings	are	not	translated,	used	the	P(Piff.g		placeholder	tag	to

mark	it,	as	described	in	the		

mark	meccage	parts	that	shoeld	not	bg	translatec

"	cectioo

of	Localicing	with	Resourcese.a:	Languages	and	layoutd

https://developer.android.com/reference/java/lang/String.html#format(java.lang.String,%20java.lang.Object...)
https://code.tutsplus.com/tutorials/android-sdk-quick-tip-formatting-resource-strings--mobile-1775
https://developer.android.com/guide/topics/resources/localization.html#managing-strings
https://developer.android.com/guide/topics/resources/localization.html


Addressing design and layout issues

Fitting	desig elemeos	aogo	traglaed	text	is	acha g 	Th elemeos	og	th desig  a	o glogg 	fit	aogo	traglaed	

https://developer.android.com/guide/topics/resources/providing-resources.html#AlternativeResources


another	culture.
Avoid	jargon,	regional	phrases,	and	metaphors.	Formxampl¦,	users	may	notmnow
enough	aboutmmerican	basebalç	to	understand	" nocking	itmutmfmhe	park" arm	" r d

slam.he	f lço ing	are	 ips	on	ho 	to	prepare	medi ,	insluding	 r hics	and	imagus e	a are	 fmrocs cultural	dif ferunses,	as	notmlç	imagus	and	cymbols	carry	 he	camemeaning	acrocs	b rders.	 aps,	fla s,	çoca ion	names,	and	cultural,	hist rical,	 dp litical	referunses	may	be	 f fensive	 o	users	in	 other	c un r.o	notmnslude	 xtmithin	imagus	because	itms	notmasily	 r sla d.nslude	 r men s	in	 he	c ngs.xmç	file	 ha 	y u	cundmutmr	 r sla ion,	in arder	 odescribe	 he	 r xtmn ahich	each	c ngms	used.	 his	 nf rma ion	 ilç	be	 nvaluable	 ohe	 r sla rmndmucult	in	be r	au lity	 r sla ion.r a oe	n	use	 ndroid	 tudios		 o	 dd	 	langu gu	 o	y urmpp	and	creahe	c ngmuc urses	f r	 he	 angu gu.o	use	 he	,	 pun	 he	 	file,	and	click	 he		link	inhe	 op	right	c rnur,	 r	y u	 n	use	 	shor cu 	right click	 he		filemndmelecdun	r a m. he	

r a m 	

puns	 ith	 	ro 	f r	each	ruc urse	kuy	and	i s	defau t	valuu.

	. 	 angu gus	and	 ay u s







Adjusting layouts for

http://android-developers.blogspot.fr/2013/03/native-rtl-support-in-android-42.html
https://developer.android.com/guide/practices/screens_support.html
https://developer.android.com/studio/write/layout-editor.html
http://developer.android.com/guide/topics/manifest/application-element.html






To	te
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e
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https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-3-make-your-apps-accessible/lesson-5-localization/5-1a-p-using-resources-for-languages/5-1a-p-using-resources-for-languages.html
https://developer.android.com/training/basics/supporting-devices/languages.html


Localizing	with	Resources
Localization	checklist
Language	and	Locale
Testing	for	Default	Resources

Material	Design:	Usability	-	Bidirectionality

Android	Developers	Blog:

Android	Design	Support	Library
Native	RTL	support	in	Android	4.2

Android	Play	Console:	Translate	&	localize	your	app

Video:	Welcome	to¾l	le¾r	and	Localiza	ap 	to l l ҧ

rc ӑLanguigt n ul Îc ilitt rc ט

rc ᴒrc ᴸge	Ni tp Ɗd ang ge	id	aR p ľ

https://developer.android.com/guide/topics/resources/localization.html
https://developer.android.com/distribute/tools/localization-checklist.html
https://developer.android.com/guide/topics/resources/multilingual-support.html
https://developer.android.com/guide/topics/resources/localization.html#test-for-default
https://material.io/guidelines/usability/bidirectionality.html
http://android-developers.blogspot.com/2015/05/android-design-support-library.html
https://android-developers.googleblog.com/2013/03/native-rtl-support-in-android-42.html
https://support.google.com/googleplay/android-developer/answer/3125566?hl=en
https://drive.google.com/file/d/0B_huoHkhkfNOY185N2hXUGlzaWM/view
https://code.tutsplus.com/tutorials/android-sdk-quick-tip-formatting-resource-strings--mobile-1775
https://www.iana.org/assignments/language-subtag-registry/language-subtag-registry
http://www.1728.org/countries.htm
https://www.iso.org/iso-3166-country-codes.html
https://github.com/championswimmer/android-locales




U.K.

Android	provides	classes	and	methods	you	can	use	to	apply	the	format	of	the	user-chosen
locale,	or	to	use	a	format	from	another	locale.	Store	all	data	for	the	app	in	a	default	format,
and	use	the

https://developer.android.com/reference/java/text/DateFormat.html
https://developer.android.com/reference/java/text/DateFormat.html#getDateInstance()
https://developer.android.com/reference/java/text/DateFormat.html#format(java.util.Date)
https://developer.android.com/reference/java/text/DateFormat.html#getDateInstance()
https://developer.android.com/reference/java/text/DateFormat.html#format(java.util.Date)
https://developer.android.com/reference/java/util/Locale.html
https://developer.android.com/reference/java/util/Locale.html
https://developer.android.com/reference/java/text/DateFormat.html#getDateInstance(int,%20java.util.Locale)
https://developer.android.com/reference/java/text/DateFormat.html#SHORT
https://developer.android.com/reference/java/text/DateFormat.html#getTimeInstance()
https://developer.android.com/reference/java/text/DateFormat.html#getDateTimeInstance()


https://developer.android.com/reference/java/text/DateFormat.html#SHORT
https://developer.android.com/reference/java/text/DateFormat.html#MEDIUM
https://developer.android.com/reference/java/text/DateFormat.html#LONG
https://developer.android.com/reference/java/text/DateFormat.html#FULL
https://developer.android.com/reference/android/text/format/DateUtils.html
https://developer.android.com/reference/java/util/GregorianCalendar.html
https://developer.android.com/reference/java/text/NumberFormat.html
https://developer.android.com/reference/java/text/NumberFormat.html#getInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#format(long)


https://developer.android.com/reference/java/util/Locale.html
https://developer.android.com/reference/java/text/NumberFormat.html#getNumberInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#getIntegerInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#getPercentInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#getCurrencyInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#parse(java.lang.String)
https://developer.android.com/reference/java/lang/Number.html#intValue()
https://developer.android.com/reference/java/text/NumberFormat.html
https://developer.android.com/reference/java/text/NumberFormat.html#getCurrencyInstance()
https://developer.android.com/reference/java/text/NumberFormat.html#format(double)


https://www.google.com/finance/converter
https://developer.android.com/reference/java/util/Locale.html
https://developer.android.com/reference/java/util/Locale.html#getDefault()
https://developer.android.com/reference/java/util/Locale.html#getCountry()


https://developer.android.com/reference/java/util/Locale.Builder.html
https://developer.android.com/reference/java/util/Locale.html#getCountry()
https://developer.android.com/reference/java/util/Locale.html#getLanguage()
https://developer.android.com/reference/java/util/Locale.html#getDisplayCountry()
https://developer.android.com/reference/java/util/Locale.html#getDisplayLanguage(java.util.Locale)




The	Directory name	now	includes	a	localization	qualifier	that	specifies	a	language	and,
optionally,	a	region.	The	localization	qualifier	is	a	two-letter	ISO	639-1	language	code	such
as	9- ucl tie0a	 	 	lʎ
optiona	 l na

	 	a	

	is	a	

-lett

Ier	
as	9- a l tie0	l

Tu .	Tl na

	 weer	 r	 u 	 	 o l t	heti a	 ee 	 r 	 t 	 iafi r	th 	incluhe	locali

https://www.iso.org/iso-639-language-codes.html
https://www.iso.org/iso-3166-country-codes.html


	values-fr-rFR		dire



Why default resources are important

Do	not	assume	that	the	device	running	your	app	is	using	one	of	the	bpp	is	u	o 	op	is	usot ai g p pce	runnin e	ce	 uev s s	u	o 	ms	 the	de 	 r r sume	 i 	u	 aee	ms e	dot 	 r r	 evu ap¿	 p	is	use	 sse	de e 	 	a	yo thsum	d us ¾	de 	u	o 	ms	 the%t us	 m̾t ҆ gr m̾p	 t ruau u	ototgu	 	i app	is	u	o 	҆s th	ume	 i 	 an 	 t i g prapdet	t	 app	i n us	 m̾ ce	 	҆ p	is	use	 rb
umot gbrupp	i p

https://developer.android.com/guide/topics/resources/localization.html#test-for-default


https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-3-make-your-apps-accessible/lesson-5-localization/5-2-p-using-the-locale-to-format-information/5-2-p-using-the-locale-to-format-information.html
https://developer.android.com/training/basics/supporting-devices/languages.html
https://developer.android.com/guide/topics/resources/localization.html
https://developer.android.com/distribute/tools/localization-checklist.html
https://developer.android.com/guide/topics/resources/multilingual-support.html
https://developer.android.com/guide/topics/resources/localization.html#test-for-default
http://android-developers.blogspot.com/2015/05/android-design-support-library.html
https://android-developers.googleblog.com/2013/03/native-rtl-support-in-android-42.html
https://support.google.com/googleplay/android-developer/answer/3125566?hl=en
https://drive.google.com/file/d/0B_huoHkhkfNOY185N2hXUGlzaWM/view
https://www.iana.org/assignments/language-subtag-registry/language-subtag-registry
http://www.1728.org/countries.htm
https://www.iso.org/iso-3166-country-codes.html
https://github.com/championswimmer/android-locales


https://support.google.com/accessibility/android/answer/6007100


https://support.google.com/accessibility/android/answer/7349565
https://support.google.com/accessibility/android/answer/6122836
https://support.google.com/accessibility/android/answer/6151848
https://en.wikipedia.org/wiki/Refreshable_braille_display
https://support.google.com/accessibility/android/answer/3535226
https://play.google.com/store/apps/details?id=com.googlecode.eyesfree.brailleback
https://support.google.com/accessibility/android/answer/6006972
https://support.google.com/accessibility/android/answer/6006949
https://support.google.com/accessibility/android/answer/6151855
https://support.google.com/accessibility/android/answer/6151800
https://support.google.com/accessibility/android/answer/6151850
https://support.google.com/accessibility/android/answer/6006554


items	together	is	helpful	ar	users	wh=	haÎe	low	vision	=r	trouble	acusing	=n	éhe
screen.

T=uch ®argets

Touch ®amgets	ame	the	pamts	oathe	screen	thaé	resp=nd	t=	user	inp¾t.	They	extend	bey=nd	the
visual	

https://support.google.com/accessibility/android/answer/7101858?hl=en


You	should	test	your	appme	ensure	that	it	behaves	the	way	

https://developer.android.com/reference/android/view/View.html#attr_android:nextFocusDown
https://developer.android.com/reference/android/view/View.html#attr_android:nextFocusLeft
https://developer.android.com/reference/android/view/View.html#attr_android:nextFocusRight
https://developer.android.com/reference/android/view/View.html#attr_android:nextFocusUp
https://developer.android.com/training/keyboard-input/navigation.html


https://developer.android.com/reference/android/widget/ImageView.html
https://developer.android.com/reference/android/widget/ImageButton.html
https://developer.android.com/reference/android/widget/ImageView.html
https://developer.android.com/reference/android/widget/ImageButton.html
https://developer.android.com/reference/android/view/View.html#setContentDescription(java.lang.CharSequence)
https://developer.android.com/reference/android/widget/EditText.html
https://developer.android.com/reference/android/widget/TextView.html#setHint(int)


If	you	target	your	app	to	Android	4.2	(API	level	17)	or	higher,	us

https://developer.android.com/reference/android/R.attr.html#labelFor
https://developer.android.com/reference/android/support/v7/widget/RecyclerView.html


https://material.io/guidelines/style/color.html#color-color-palette
https://material.io/color/
https://www.w3.org/TR/UNDERSTANDING-WCAG20/visual-audio-contrast-contrast.html


These	two	images	show	examples	of	text	set	againsmagalack	or	whitemackground. The	text
at	the	left	show	higher	contrasm	On	the	right,	the	text	is	set	amagaower	contrasm	whim	is
harder	to	read. emarative	elements	sum	asmogosmon't	neut 	to	meet	minimum	contrasmratios.	 ven	so,	iv

demarative	elements	provit e	important	information,	make	sure	theymre	easymo	t istinguish. 	 ee ow	coangoeu n	aov

or	nts	 rmaaive aiist urea. roet 	mlaiialeow	mnt	t t oovi tio
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https://developer.android.com/guide/topics/ui/accessibility/apps
https://play.google.com/store/apps/details?id=com.google.android.apps.accessibility.auditor
https://play.google.com/store/apps/details?id=com.google.android.apps.accessibility.auditor


https://google.github.io/android-testing-support-library/docs/espresso/index.html
http://robolectric.org/
https://developer.android.com/topic/libraries/testing-support-library/index.html
https://developer.android.com/reference/android/support/test/espresso/contrib/AccessibilityChecks.html
https://developer.android.com/reference/android/support/test/espresso/action/ViewActions.html


Lint

Android	Studio	shows	lint	warnings	for	various	accessibility	issues	and	provides	links	to	the
places	in	the	source	code	containing	these	issues.	For	examp

https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-3-make-your-apps-accessible/lesson-6-accessibility/6-1-p-explore-accessibility-in-android/6-1-p-explore-accessibility-in-android.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-3-make-your-apps-accessible/lesson-6-accessibility/6-2-p-creating-accessible-apps/6-2-p-creating-accessible-apps.html
https://support.google.com/accessibility/android/answer/6006564
https://support.google.com/accessibility/android/answer/6283677?hl=en&ref_topic=3529932
https://support.google.com/accessibility/android/answer/6378120?hl=en
https://support.google.com/accessibility/android/answer/7158690
https://developer.android.com/guide/topics/ui/accessibility/index.html
https://developer.android.com/guide/topics/ui/accessibility/apps.html
https://developer.android.com/guide/topics/ui/accessibility/custom-views.html
https://developer.android.com/training/accessibility/accessible-app.html
https://developer.android.com/training/design-navigation/index.html
https://developer.android.com/training/accessibility/testing.html
https://developer.android.com/training/accessibility/service.html
https://material.io/guidelines/usability/accessibility.html
https://material.io/color/#!/


https://developer.android.com/training/accessibility/testing.html
https://support.google.com/accessibility/android/faq/6376582
https://robots.thoughtbot.com/accessibility-testing-on-android
https://www.youtube.com/watch?v=vvwc8MVlusY
https://www.youtube.com/watch?v=euEsfNR5Zw4&t=142s
https://www.youtube.com/watch?v=QlhU0YioJks
https://www.youtube.com/watch?v=h5rRNXzy1xo
https://www.sitepoint.com/introduction-android-accessibility-features/
https://www.novoda.com/blog/do-you-even-focus-bro/
https://android-developers.googleblog.com/2008/12/touch-mode.html
http://www.uxmatters.com/mt/archives/2015/09/type-sizes-for-every-device.php


7.1: Location services
Contents:

Introduction
S:

https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjrmczkpoLVAhVIyGMKHacPCQAQFgg5MAE&url=https%3A%2F%2Fdeveloper.android.com%2Freference%2Fandroid%2Flocation%2FLocation.html&usg=AFQjCNG4kc82mIgPBXF6YlVvNrqBsWhaig
https://developer.android.com/reference/android/location/Geocoder.html


1.	 Open	Android	Stu

https://developers.google.com/android/guides/setup#add_google_play_services_to_your_project
https://developers.google.com/android/guides/setup#split
https://developer.android.com/studio/build/multidex.html
https://developers.google.com/android/reference/com/google/android/gms/location/LocationServices
https://developer.android.com/reference/android/Manifest.permission.html#ACCESS_COARSE_LOCATION
https://developer.android.com/reference/android/Manifest.permission.html#ACCESS_FINE_LOCATION
https://developer.android.com/training/permissions/requesting.html
https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient
https://developers.google.com/android/reference/com/google/android/gms/location/LocationServices.html#getFusedLocationProviderClient(android.app.Activity)


2.	 Call	the	

https://developer.android.com/reference/com/google/android/gms/location/FusedLocationProviderApi.html#getLastLocation(com.google.android.gms.common.api.GoogleApiClient)
https://developers.google.com/android/reference/com/google/android/gms/tasks/Task
https://developer.android.com/reference/android/location/Location.html


https://developer.android.com/reference/android/location/Location.html
https://developer.android.com/reference/android/location/Geocoder.html
https://developer.android.com/reference/android/location/Address.html
https://developer.android.com/reference/android/location/Geocoder.html#isPresent()


Creating a LocationRquest object

If	your	app	re ires	precise	tr ki 	th 	i olves	periodic	upd es,	you	 ed	to	cre e	a
	Locationquest 		objecé	th 	c= 	t 	re ireme s	of	t 	loc io upd es.	T 	fused
loc io provider	attempts	to	b c loc io re ests	from	differe 	apps	toget r,	i order	to
preserve	b tery.

T 	optio 	you	c ur	for	a	 	Locationquest 		i lud
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https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#setInterval(long)
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#setFastestInterval(long)
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#setPriority(int)
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#PRIORITY_BALANCED_POWER_ACCURACY
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#PRIORITY_HIGH_ACCURACY
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#PRIORITY_LOW_POWER
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest.html#PRIORITY_NO_POWER
https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest




The	user's	settings	may	reduce

https://developer.android.com/reference/com/google/android/gms/location/LocationSettingsRequest


https://developers.google.com/android/reference/com/google/android/gms/location/SettingsClient
https://developers.google.com/android/reference/com/google/android/gms/location/SettingsClient.html#checkLocationSettings(com.google.android.gms.location.LocationSettingsRequest)
https://developers.google.com/android/reference/com/google/android/gms/tasks/OnFailureListener
https://developers.google.com/android/reference/com/google/android/gms/common/api/Status


https://developers.google.com/android/reference/com/google/android/gms/location/LocationRequest
https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient


location	is	determined	by	the	available	location	providers	(netwrk	and	GS),	the	location
permissions	you	requested,	and	the	options	you	set	in	the	location	request.

To	request	and	start	location	upd

https://developers.google.com/android/reference/com/google/android/gms/location/LocationCallback.html#onLocationResult(com.google.android.gms.location.LocationResult)
https://developers.google.com/android/reference/com/google/android/gms/location/LocationCallback.html
https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient.html#removeLocationUpdates(com.google.android.gms.location.LocationCallback)
https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient.html#removeLocationUpdates(com.google.android.gms.location.LocationCallback)
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-4-add-geo-features-to-your-apps/lesson-7-location/7-1-p-use-the-device-location/7-1-p-use-the-device-location.html
https://developer.android.com/training/location/index.html


https://developer.android.com/reference/android/location/Location.html
https://developer.android.com/reference/android/location/Geocoder.html
https://developers.google.com/android/reference/com/google/android/gms/location/FusedLocationProviderClient


https://developer.android.com/reference/com/google/android/gms/location/places/Place.html
https://developer.android.com/reference/com/google/android/gms/location/places/ui/PlacePicker.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceDetectionClient
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceAutocomplete
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https://developer.android.com/reference/com/google/android/gms/location/places/ui/PlacePicker.IntentBuilder.html
https://developers.google.com/android/reference/com/google/android/gms/maps/model/LatLngBounds.html
https://developer.android.com/reference/android/app/Activity.html#startActivityForResult(android.content.Intent,%20int)
https://developer.android.com/reference/android/app/Activity.html#onActivityResult(int,%20int,%20android.content.Intent)
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlacePicker.html#getPlace(android.content.Context,%20android.content.Intent)
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlacePicker.html#getLatLngBounds(android.content.Intent)


https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceDetectionClient.html#getCurrentPlace(com.google.android.gms.location.places.PlaceFilter)
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceFilter
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceLikelihoodBuffer.html
https://developer.android.com/reference/com/google/android/gms/location/places/PlaceLikelihood.html
https://developer.android.com/reference/com/google/android/gms/location/places/Place.html
https://developer.android.com/reference/com/google/android/gms/location/places/PlaceLikelihood.html#getPlace()
https://developer.android.com/reference/com/google/android/gms/location/places/PlaceLikelihood.html#getLikelihood()


https://developers.google.com/places/android-api/buffers
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceFilter


https://developer.android.com/reference/java/util/Collection.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceAutocomplete
https://developers.google.com/android/reference/com/google/android/gms/location/places/Place




https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceAutocompleteFragment
http://developer.android.com/training/material/lists-cards.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceSelectionListener
https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceAutocompleteFragment


https://developers.google.com/android/reference/com/google/android/gms/location/places/ui/PlaceAutocomplete.IntentBuilder.html


https://developers.google.com/android/reference/com/google/android/gms/maps/model/LatLngBounds
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.Builder.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.Builder.html#setTypeFilter(int)


https://developers.google.com/places/android-api/supported_types#table3
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.Builder.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.Builder.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter.Builder#setCountry(java.lang.String)
https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient.html#getAutocompletePredictions(java.lang.String,%20com.google.android.gms.maps.model.LatLngBounds,%20com.google.android.gms.location.places.AutocompleteFilter)
https://developers.google.com/android/reference/com/google/android/gms/maps/model/LatLngBounds


and	longitude	bounds.

https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompleteFilter
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePredictionBuffer
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction
https://developers.google.com/places/android-api/buffers
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction.html#getPrimaryText(/android.text.style.CharacterStyle)
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction.html#getSecondaryText(/android.text.style.CharacterStyle)
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction.html#getFullText(/android.text.style.CharacterStyle)
http://developer.android.com/reference/android/text/style/CharacterStyle.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction.html#getPlaceId()
https://developers.google.com/android/reference/com/google/android/gms/location/places/Place.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/AutocompletePrediction.html#getPlaceTypes()
https://developers.google.com/places/android-api/usage


https://developers.google.com/places/android-api/attributions#third-party
https://developers.google.com/places/android-api/attributions
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient.html#getPlacePhotos(java.lang.String)
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadataResult
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadataResult.html#getPhotoMetadata()
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadataBuffer
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadata
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadataBuffer.html#get(int)
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadata.html#getPhoto(com.google.android.gms.common.api.GoogleApiClient)
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadata.html#getScaledPhoto(com.google.android.gms.common.api.GoogleApiClient,%20int,%20int)
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlacePhotoMetadata.html#getAttributions()
https://developers.google.com/places/android-api/usage
https://developers.google.com/places/android-api/attributions#photos


https://developer.android.com/reference/com/google/android/gms/location/places/Place.html#getId()
https://developers.google.com/places/android-api/autocomplete
https://developer.android.com/reference/com/google/android/gms/location/places/Place.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient.html#getPlaceById(java.lang.String...)
https://developer.android.com/reference/com/google/android/gms/location/places/PlaceBuffer.html
https://developer.android.com/reference/com/google/android/gms/location/places/Place.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceDetectionClient.html#getCurrentPlace(com.google.android.gms.location.places.PlaceFilter)
https://developers.google.com/places/android-api/current-place
https://developer.android.com/reference/com/google/android/gms/location/places/ui/PlacePicker.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient.html#getPlaceById(java.lang.String...)
https://developers.google.com/places/android-api/place-details#get-place


https://developers.google.com/android/reference/com/google/android/gms/maps/model/LatLngBounds.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/Place#constant-summary
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-4-add-geo-features-to-your-apps/lesson-8-places/8-1-p-places-api/8-1-p-places-api.html
https://developers.google.com/places/android-api/start
https://developers.google.com/android/reference/com/google/android/gms/location/places/Place
https://developer.android.com/reference/com/google/android/gms/location/places/ui/PlacePicker.html
https://developers.google.com/android/reference/com/google/android/gms/location/places/GeoDataClient
https://developers.google.com/android/reference/com/google/android/gms/location/places/PlaceDetectionClient


https://console.developers.google.com/
https://developers.google.com/maps/documentation/android-api/map#mapobject
https://developers.google.com/android/reference/com/google/android/gms/maps/MapFragment.html
https://developers.google.com/android/reference/com/google/android/gms/maps/MapView.html


https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html
https://developers.google.com/android/reference/com/google/android/gms/maps/MapFragment.html
https://developer.android.com/reference/android/app/Fragment.html
https://developers.google.com/android/reference/com/google/android/gms/maps/MapView.html
https://developer.android.com/reference/android/view/View.html


@Override

protected	void	onResume()	{

				super.onResume();

				mMapView.onResume();

}

Ceate the Google Mape
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https://developers.google.com/android/reference/com/google/android/gms/maps/OnMapReadyCallback


https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html#setMapType(int)


The	Maps	API	defines	a	set	of	custom	XML	attributes	for	a		MapFragment		or	a		MapView	
object:

	mapType	:	Specify	the	type	of	map	to	display.	Valid	values	include		none	,		

https://developer.android.com/training/custom-views/create-view.html#customattr
https://developers.google.com/maps/documentation/android-api/views
https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html
https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html
https://developer.android.com/reference/android/view/SurfaceView.html#setZOrderOnTop(boolean)
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMapOptions.html#useViewLifecycleInFragment(boolean)


https://developers.google.com/android/reference/com/google/android/gms/maps/MapFragment.html#newInstance(com.google.android.gms.maps.GoogleMapOptions)
https://developers.google.com/android/reference/com/google/android/gms/maps/MapView.html#MapView(android.content.Context,%20com.google.android.gms.maps.GoogleMapOptions)
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMapOptions.html
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https://developers.google.com/places/android-api/
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.OnPoiClickListener
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html#setOnPoiClickListener(com.google.android.gms.maps.GoogleMap.OnPoiClickListener)
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.OnPoiClickListener.html#onPoiClick(com.google.android.gms.maps.model.PointOfInterest)


https://developers.google.com/android/reference/com/google/android/gms/maps/model/PointOfInterest
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMapOptions.html?hl=BGliteMode(boolean)
https://developers.google.com/maps/documentation/android-api/map#indoor
https://mapstyle.withgoogle.com/
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https://developers.google.com/maps/documentation/javascript/style-reference#style-features
https://developers.google.com/maps/documentation/javascript/style-reference#style-elements
https://developers.google.com/maps/documentation/javascript/style-reference#stylers
https://developers.google.com/maps/documentation/android-api/style-reference
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap#setMapStyle(com.google.android.gms.maps.model.MapStyleOptions)
https://developers.google.com/android/reference/com/google/android/gms/maps/model/MapStyleOptions


https://en.wikipedia.org/wiki/Mercator_projection
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.OnMapClickListener.html#onMapClick(com.google.android.gms.maps.model.LatLng)


Target (location)

The	camera	target	is	the	location	of	the	ceoer	of	the	map,	specified	as	latitude	ao
looitude.

Bearing (orientation)

The	camera	beario	is	the	direction	iowhi 	a	vertical	lio	on	the	map	poios,	measured	ioegrees	clockwise	from	orth.	Someoo	drivio	a	car	often	turo	a	road	map	to	align	it	with
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https://developer.android.com/guide/topics/resources/more-resources.html#Dimension


https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html


https://developers.google.com/maps/documentation/android-api/map#indoor_maps
https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html#setIndoorLevelPickerEnabled(boolean)


This	is	useful	if	you	want	to	replace	the	default	level	picker	with	your	own	level	picker,	for
example	to	create	an	augmented-reality	scavenger	hunt	in	your	home.

http://developer.android.com/reference/android/content/Intent.html
https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html#setMapToolbarEnabled(boolean)


https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html#setIndoorEnabled(boolean)
https://developers.google.com/android/reference/com/google/android/gms/maps/UiSettings.html#setIndoorLevelPickerEnabled(boolean)
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.OnIndoorStateChangeListener.html
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.html#getFocusedBuilding()
https://developers.google.com/android/reference/com/google/android/gms/maps/model/IndoorBuilding.html
https://developers.google.com/android/reference/com/google/android/gms/maps/model/IndoorLevel.html


Styling	of	the	base

https://developers.google.com/maps/documentation/android-api/styling
https://support.google.com/gmm/answer/1685827
https://maps.google.com/help/maps/floorplans/
https://developers.google.com/maps/documentation/android-api/groundoverlay
https://developers.google.com/maps/documentation/android-api/tileoverlay
https://developers.google.com/maps/documentation/android-api/location#location_permissions
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.OnMyLocationButtonClickListener.html


Note: The	My Location	layer	does	not	return	any	data.	To	access	locat

https://developer.android.com/google/play-services/location.html
https://developers.google.com/android/reference/com/google/android/gms/maps/model/Marker.html
https://developers.google.com/maps/documentation/android-api/marker


https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap.InfoWindowAdapter
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap#setInfoWindowAdapter(com.google.android.gms.maps.GoogleMap.InfoWindowAdapter)


The	API	first	calls	

https://developers.google.com/android/reference/com/google/android/gms/maps/model/Polyline
https://developers.google.com/android/reference/com/google/android/gms/maps/model/Polygon
https://developers.google.com/android/reference/com/google/android/gms/maps/model/Circle
https://developers.google.com/maps/documentation/android-api/shapes
https://developers.google.com/maps/documentation/android-api/groundoverlay
https://developers.google.com/android/reference/com/google/android/gms/maps/model/TileOverlay.html


You	can	use	transparent	tile	overlays	to	add	extra	features	to	the	map.	To	make	tile	overlays
transparent,	set	a	transparency	factor	on	the	tile	overlay	program¦y 	

https://developers.google.com/maps/documentation/android-api/tileoverlay
https://developers.google.com/maps/documentation/android-api/events
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanorama.html
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaFragment.html
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaView.html
https://en.wikipedia.org/wiki/Equirectangular_projection
https://www.google.com/streetview/understand/


Unlike	with	a	map,	it's	not	possible	to	configure	the	initial	 theithe	ie			pa	ipo te Òb	ma		pnti	r 	̾i n	i configure	the	io te 	ioeue apia clc
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https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaOptions.html
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaFragment.html#newInstance(com.google.android.gms.maps.StreetViewPanoramaOptions)
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaView.html


Related practical
The	related	practical	documentation	is	in	9.1 t tn!i nca	p et pp̂ p̀nǹi Mr

9 d t

https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-4-add-geo-features-to-your-apps/lesson-9-mapping/9-1-p-add-a-google-map-to-your-app/9-1-p-add-a-google-map-to-your-app.html
https://developers.google.com/maps/documentation/android-api/start


https://developers.google.com/maps/documentation/android-api/map-with-marker
https://developers.google.com/maps/documentation/android-api/map
https://developers.google.com/maps/documentation/android-api/styling
https://developers.google.com/maps/documentation/android-api/marker
https://developers.google.com/maps/documentation/android-api/shapes
https://developers.google.com/maps/documentation/android-api/groundoverlay
https://developers.google.com/maps/documentation/android-api/tileoverlay
https://developers.google.com/maps/documentation/android-api/events#top_of_page
https://developers.google.com/maps/documentation/android-api/streetview
https://developers.google.com/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/android/reference/com/google/android/gms/maps/StreetViewPanoramaFragment


https://developer.android.com/reference/android/view/View.html
https://www.gitbook.com/book/google-developer-training/android-developer-fundamentals-course-practicals/details
https://developer.android.com/reference/android/widget/Button.html
https://developer.android.com/reference/android/widget/TextView.html
https://developer.android.com/reference/android/widget/EditText.html
https://developer.android.com/reference/android/widget/ImageView.html
https://developer.android.com/reference/android/widget/CheckBox.html
https://developer.android.com/reference/android/widget/RadioButton.html
https://developer.android.com/reference/android/widget/Spinner.html
https://developer.android.com/reference/android/widget/Button.html
https://developer.android.com/reference/android/widget/TextView.html
https://developer.android.com/reference/android/view/View.html




With	custom	views,	you	can:

https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)


If	you	extend	the		View		class,	draw	the	custom	view's	shape	and	control	its	appearance
by	overriding		View		methods	such	as		onDraw()		and		onMeasure()	

https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/widget/Button.html
https://developer.android.com/reference/android/widget/TextView.html
https://developer.android.com/reference/android/widget/EditText.html
https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/support/v7/widget/AppCompatEditText.html


Adding the constructors

1.	 Open	the	Java	class	you	created.
2.



https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/widget/EditText.html
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)
https://developer.android.com/reference/android/widget/TextView.html
https://developer.android.com/reference/android/widget/TextView.html#getCompoundDrawables()
https://developer.android.com/reference/android/widget/TextView.html#setCompoundDrawables(android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable)


The	code	uses		setCompoundDrawablesRelativeWithIntrinsic

https://developer.android.com/reference/android/widget/TextView.html#setCompoundDrawablesRelativeWithIntrinsicBounds(android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable,%20android.graphics.drawable.Drawable)


This	section	shows	how	to	draw	the	
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https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Paint.html
https://developer.android.com/reference/android/view/View.html#onSizeChanged(int,%20int,%20int,%20int)
https://developer.android.com/reference/android/view/View.html#invalidate()
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)
https://developer.android.com/reference/android/view/View.html#onMeasure(int,%20int)
https://developer.android.com/guide/topics/ui/how-android-draws.html
https://developer.android.com/guide/topics/ui/custom-components.html#compound


https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Paint.html
https://developer.android.com/reference/android/graphics/Canvas.html#drawCircle(float,%20float,%20float,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawText(java.lang.String,%20int,%20int,%20float,%20float,%20android.graphics.Paint)


https://developer.android.com/reference/android/graphics/Canvas.html#drawText(char[],%20int,%20int,%20float,%20float,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html#setTypeface(android.graphics.Typeface)
https://developer.android.com/reference/android/graphics/Paint.html#setColor(int)
https://developer.android.com/reference/android/graphics/Canvas.html#drawRect(android.graphics.Rect,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawOval(android.graphics.RectF,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawArc(android.graphics.RectF,%20float,%20float,%20boolean,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html#setStyle(android.graphics.Paint.Style)
https://developer.android.com/reference/android/graphics/Canvas.html#drawBitmap(android.graphics.Bitmap,%20android.graphics.Matrix,%20android.graphics.Paint)
https://developer.android.com/reference/android/view/View.html#onSizeChanged(int,%20int,%20int,%20int)
https://developer.android.com/reference/android/view/View.OnClickListener.html
https://developer.android.com/reference/android/view/View.html#invalidate()
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)


https://developer.android.com/guide/topics/ui/ui-events.html






https://developer.android.com/reference/android/os/Bundle.html
https://developer.android.com/reference/android/util/AttributeSet.html
https://developer.android.com/reference/android/content/res/TypedArray.html#getColor(int,%20int)
https://developer.android.com/reference/android/util/AttributeSet.html
https://developer.android.com/reference/android/content/res/Resources.Theme.html#obtainStyledAttributes(android.util.AttributeSet,%20int[],%20int,%20int)


The		obtainStyledAttributes()		method	returns	a		TypedArray		ufuattribute	values,uincluding
the		fanOnColor		and		fanOffColor		custom	at

https://developer.android.com/reference/android/content/res/Resources.Theme.html#obtainStyledAttributes(android.util.AttributeSet,%20int[],%20int,%20int)
https://developer.android.com/reference/android/content/res/TypedArray.html
https://developer.android.com/reference/android/content/res/TypedArray.html#getColor(int,%20int)
https://developer.android.com/reference/android/content/res/TypedArray.html
https://developer.android.com/reference/android/content/res/Resources.Theme.html#obtainStyledAttributes(android.util.AttributeSet,%20int[],%20int,%20int)
https://developer.android.com/reference/android/content/res/Resources.html#obtainAttributes(android.util.AttributeSet,%20int[])
https://developer.android.com/reference/android/content/res/TypedArray.html#recycle()




https://github.com/google-developer-training/android-advanced/tree/master/CustomFanControllerSettings
https://developer.android.com/reference/android/view/View.html#invalidate()


https://developer.android.com/reference/android/view/View.html#requestLayout()
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-10-custom-views/10-1a-p-using-custom-views/10-1a-p-using-custom-views.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-10-custom-views/10-1b-p-using-custom-views/10-1b-p-using-custom-views.html
https://developer.android.com/training/custom-views/index.html
https://developer.android.com/guide/topics/ui/custom-components.html
https://developer.android.com/guide/topics/ui/how-android-draws.html
https://developer.android.com/reference/android/view/View.html
https://developer.android.com/guide/topics/ui/ui-events.html
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Canvas.html#drawCircle(float,%20float,%20float,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawText(java.lang.String,%20int,%20int,%20float,%20float,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html
https://youtu.be/ktbYUrlN_Ws


https://developer.android.com/reference/android/graphics/drawable/Drawable.html
https://developer.android.com/guide/topics/graphics/2d-graphics.html#drawables
https://google-developer-training.gitbooks.io/android-developer-fundamentals-course-concepts/content/en/Unit%202/51_c_drawables,_styles,_and_themes.html#drawables
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/view/SurfaceView.html
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https://google-developer-training.github.io/android-developer-advanced-course-concepts/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-2-c-the-surfaceview-class/11-2-c-the-surfaceview-class.html
https://developer.android.com/guide/topics/graphics/hardware-accel.html
https://developer.android.com/guide/topics/graphics/opengl.html
https://developer.android.com/tools/sdk/ndk/index.html
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Bitmap.html
https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/graphics/Paint.html
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Paint.html
https://developer.android.com/reference/android/graphics/Canvas.html


The	types	of	operations	you	can	perform	on	a	canvas	include:

Fil

https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1a-p-create-a-simple-canvas/11-1a-p-create-a-simple-canvas.html


	MyCanvas

https://developer.android.com/reference/android/view/View.html#onSizeChanged(int,%20int,%20int,%20int)
https://developer.android.com/reference/android/view/View.html#onDraw(android.graphics.Canvas)


https://developer.android.com/reference/android/view/View.html#onTouchEvent(android.view.MotionEvent)
https://developer.android.com/reference/android/view/SurfaceView.html
https://google-developer-training.github.io/android-developer-advanced-course-concepts/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-2-c-the-surfaceview-class/11-2-c-the-surfaceview-class.html


https://developer.android.com/reference/android/graphics/Canvas.html#drawRect(android.graphics.Rect,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawOval(android.graphics.RectF,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Canvas.html#drawArc(android.graphics.RectF,%20float,%20float,%20boolean,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html#setStyle(android.graphics.Paint.Style)
https://developer.android.com/reference/android/graphics/Path.html
https://developer.android.com/reference/android/graphics/Path.html
https://developer.android.com/reference/android/graphics/Canvas.html#drawPath(android.graphics.Path,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html#setStyle(android.graphics.Paint.Style)
https://developer.android.com/reference/android/graphics/Canvas.html#drawText(char[],%20int,%20int,%20float,%20float,%20android.graphics.Paint)
https://developer.android.com/reference/android/graphics/Paint.html#setTypeface(android.graphics.Typeface)
https://developer.android.com/reference/android/graphics/Paint.html#setColor(int)
https://developer.android.com/reference/android/graphics/LinearGradient.html
https://developer.android.com/reference/android/graphics/Paint.html#setShader(android.graphics.Shader)
https://developer.android.com/reference/android/graphics/LinearGradient.html
https://developer.android.com/reference/android/graphics/Canvas.html#drawBitmap(android.graphics.Bitmap,%20android.graphics.Matrix,%20android.graphics.Paint)
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1c-p-apply-clipping-to-a-canvas/11-1c-p-apply-clipping-to-a-canvas.html
https://developer.android.com/reference/android/graphics/Canvas.html


Clipping
�� �& �O �L �S �S �L �Q �J �� 	is	a	method	for	defining	regions	of	an	image,	canvas,	or	bitmap	that	are
selectively	drawn	or	not	drawn	onto	the	screen.	One	purpose	of	clipping	is	to	reduce
overdraw	.	When	you	reduce	overdraw,	you	minimize	the	number	of	times	a	pixel	or	region
of	the	display	is	drawn,	in	order	to	maximize	drawing	performance.	You	can	also	use	clipping
to	create	interesting	effects	in	user	interface	de n	and	animationn

The	following	screenshot	from	theepplying	clippine	to	a	canva		practical	shows	how	yon can	clip	and	sombine	clippine	regions n	yonshlisusomfollps,	or pi r n	Cshli

	

	

https://en.wikipedia.org/wiki/Clipping_(computer_graphics)
https://developer.android.com/topic/performance/rendering/overdraw.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1c-p-apply-clipping-to-a-canvas/11-1c-p-apply-clipping-to-a-canvas.html




https://developer.android.com/reference/android/graphics/Region.Op.html
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Canvas.html#quickReject(float,%20float,%20float,%20float,%20android.graphics.Canvas.EdgeType)
https://developer.android.com/reference/android/graphics/Canvas.EdgeType.html#AA
https://en.wikipedia.org/wiki/Spatial_anti-aliasing
https://developer.android.com/reference/android/graphics/Canvas.EdgeType.html#BW
https://developer.android.com/reference/android/graphics/Canvas.html#quickReject(float,%20float,%20float,%20float,%20android.graphics.Canvas.EdgeType)
https://developer.android.com/reference/android/graphics/Canvas.EdgeType.html
https://developer.android.com/reference/android/graphics/Canvas.html#quickReject(android.graphics.RectF,%20android.graphics.Canvas.EdgeType)
https://developer.android.com/reference/android/graphics/RectF.html
https://developer.android.com/reference/android/graphics/Canvas.EdgeType.html
https://developer.android.com/reference/android/graphics/Canvas.html#quickReject(android.graphics.Path,%20android.graphics.Canvas.EdgeType)
https://developer.android.com/reference/android/graphics/Path.html
https://developer.android.com/reference/android/graphics/Canvas.EdgeType.html


https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1c-p-apply-clipping-to-a-canvas/11-1c-p-apply-clipping-to-a-canvas.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1a-p-create-a-simple-canvas/11-1a-p-create-a-simple-canvas.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1b-p-draw-on-a-canvas/11-1b-p-draw-on-a-canvas.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-1c-p-apply-clipping-to-a-canvas/11-1c-p-apply-clipping-to-a-canvas.html
https://developer.android.com/reference/android/graphics/Canvas.html
https://developer.android.com/reference/android/graphics/Bitmap.html
https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/graphics/Paint.html
https://developer.android.com/reference/android/graphics/Bitmap.Config.html
https://developer.android.com/reference/android/graphics/Region.Op.html


https://developer.android.com/reference/android/graphics/Path.html
https://developer.android.com/reference/android/graphics/package-summary.html
https://developer.android.com/reference/android/graphics/Bitmap.Config.html
https://developer.android.com/guide/topics/graphics/2d-graphics.html
http://html5.litten.com/understanding-save-and-restore-for-the-canvas-context/
https://source.android.com/devices/graphics/


https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/reference/android/view/Surface.html
https://source.android.com/devices/graphics/architecture
https://source.android.com/devices/graphics/architecture
https://developer.android.com/guide/topics/graphics/hardware-accel.html


https://developer.android.com/reference/android/view/SurfaceHolder.html#lockHardwareCanvas()
https://source.android.com/devices/graphics/architecture
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-2-p-create-a-surfaceview/11-2-p-create-a-surfaceview.html
https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/reference/java/lang/Runnable.html
https://developer.android.com/reference/android/view/Surface.html
https://developer.android.com/reference/android/view/SurfaceHolder.Callback.html#surfaceCreated(android.view.SurfaceHolder)
https://developer.android.com/reference/android/view/SurfaceHolder.Callback.html#surfaceDestroyed(android.view.SurfaceHolder)


https://developer.android.com/reference/android/view/Surface.html#lockHardwareCanvas()
https://developer.android.com/reference/android/view/SurfaceHolder.Callback.html#surfaceCreated(android.view.SurfaceHolder)
https://developer.android.com/reference/android/view/SurfaceHolder.Callback.html#surfaceDestroyed(android.view.SurfaceHolder)
https://developer.android.com/reference/android/view/SurfaceHolder.Callback.html


https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-11-canvas/11-2-p-create-a-surfaceview/11-2-p-create-a-surfaceview.html
https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/reference/android/view/SurfaceHolder.html
https://github.com/googlesamples/android-ClippingBasic/#readme
https://source.android.com/devices/graphics/architecture
https://stackoverflow.com/questions/21838523/annoying-lags-stutters-in-an-android-game
https://developer.android.com/reference/android/view/Choreographer.html
https://developer.android.com/guide/topics/graphics/hardware-accel.html
https://github.com/google/grafika


12.1: Animations
Contents:

W hat 	 is	 animat ion?
Types	 of 	 animat ions	 f or	 Android
V iew	 animat ion
Propert y	 animat ion
Drawable	 animat ion
Physics-based	 animat ion
Relat ed	 pract icals
Learn	 more

What is animation?
Animat ion	 is	 t he	 t echnique	 f or	 creat ing	 t he	 illusion	 of 	 a	 moving	 object 	 by	 showing	 a	 series	 of
discret e	 images	 t hat 	 change	 over	 t ime, 	 such	 as:

A	f lip

https://www.youtube.com/watch?v=FH97UerMW6I
https://en.wikipedia.org/wiki/Clay_animation
https://en.wikipedia.org/wiki/Stop_motion
https://source.android.com/devices/graphics/


https://developer.android.com/guide/topics/graphics/view-animation.html
https://developer.android.com/guide/topics/graphics/prop-animation.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-12-animations/12-1-p-property-animation/12-1-p-property-animation.html
https://developer.android.com/guide/topics/graphics/drawable-animation.html
https://developer.android.com/reference/android/graphics/drawable/Drawable.html
https://developer.android.com/guide/topics/graphics/physics-based-animation.html
https://developer.android.com/guide/topics/graphics/view-animation.html
https://developer.android.com/reference/android/view/View.html


The	property	animation	system	is	a	robust	framework	that	allows	you	to	animate	almost
anything.	A	property	animation	changes	a	property's	value	over	a	specified	lb gth	of	timb.
For	b( amplb,	you	can	animate	a	circlb	to	grow	bigger	by	increasing	i

https://developer.android.com/guide/topics/graphics/prop-animation.html
https://en.wikipedia.org/wiki/Interpolation
https://developer.android.com/design/material/index.html
https://developer.android.com/reference/android/animation/TimeInterpolator.html


https://developer.android.com/reference/android/view/animation/LinearInterpolator.html
https://developer.android.com/reference/android/view/animation/AccelerateInterpolator.html
https://developer.android.com/reference/android/view/animation/AccelerateDecelerateInterpolator.html
https://developer.android.com/reference/android/view/animation/AnticipateInterpolator.html
https://developer.android.com/reference/android/view/animation/OvershootInterpolator.html
https://developer.android.com/reference/android/view/animation/AnticipateOvershootInterpolator.html
https://developer.android.com/reference/android/view/animation/BounceInterpolator.html
https://developer.android.com/reference/android/view/animation/CycleInterpolator.html
https://developer.android.com/reference/android/view/animation/DecelerateInterpolator.html
https://developer.android.com/reference/android/view/animation/PathInterpolator.html
https://developer.android.com/reference/android/animation/TimeInterpolator.html
https://developer.android.com/reference/android/animation/Animator.html
https://developer.android.com/reference/android/animation/ObjectAnimator.html


A		TypeEvaluator	.	Evaluatorsmellmhemropertymnimationmystemmowmomalculatemalues
formmivenmropert

https://developer.android.com/reference/android/animation/TypeEvaluator.html
https://developer.android.com/reference/android/animation/Animator.html
https://developer.android.com/reference/android/animation/IntEvaluator.html
https://developer.android.com/reference/android/animation/FloatEvaluator.html
https://developer.android.com/reference/android/animation/ArgbEvaluator.html
https://developer.android.com/reference/android/animation/TimeInterpolator.html
https://developer.android.com/guide/topics/graphics/prop-animation.html#interpolators
https://developer.android.com/reference/android/animation/ObjectAnimator.html
https://developer.android.com/reference/android/animation/ObjectAnimator.html


updates	the	property	

https://developer.android.com/reference/android/view/View.html#invalidate()
https://developer.android.com/reference/android/animation/ValueAnimator.AnimatorUpdateListener.html#onAnimationUpdate(android.animation.ValueAnimator)
https://developer.android.com/reference/android/view/View.html#setAlpha(float)
https://developer.android.com/reference/android/view/View.html#setTranslationX(float)
https://developer.android.com/guide/topics/graphics/prop-animation.html
https://developer.android.com/guide/topics/graphics/prop-animation.html#listeners
https://developer.android.com/reference/android/animation/AnimatorSet.html


https://developer.android.com/guide/topics/graphics/prop-animation.html#choreography
https://developer.android.com/reference/android/animation/ValueAnimator.html
https://developer.android.com/reference/android/animation/ObjectAnimator.html
https://developer.android.com/reference/android/animation/AnimatorSet.html


https://developer.android.com/guide/topics/resources/animation-resource.html#Property
https://developer.android.com/reference/android/animation/Animator.html#setTarget(java.lang.Object)
https://developer.android.com/guide/topics/graphics/view-animation.html


https://developer.android.com/reference/android/widget/ImageView.html
https://developer.android.com/guide/topics/graphics/drawable-animation.html
https://developer.android.com/topic/libraries/support-library/preview/physics-based-animation.html
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https://developer.android.com/reference/android/support/animation/package-summary.html
https://developer.android.com/topic/libraries/support-library/preview/spring-animation.html
https://developer.android.com/topic/libraries/support-library/preview/fling-animation.html


https://developer.android.com/topic/libraries/support-library/preview/spring-animation.html
https://developer.android.com/reference/android/support/animation/SpringAnimation.html
https://developer.android.com/topic/libraries/support-library/preview/fling-animation.html
https://developer.android.com/reference/android/support/animation/FlingAnimation.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-12-animations/12-1-p-property-animation/12-1-p-property-animation.html
https://developer.android.com/guide/topics/graphics/view-animation.html
https://developer.android.com/guide/topics/graphics/prop-animation.html
https://developer.android.com/guide/topics/graphics/drawable-animation.html
https://developer.android.com/guide/topics/graphics/physics-based-animation.html
https://developer.android.com/guide/topics/graphics/vector-drawable-resources.html#animated-vector-drawable-class
https://source.android.com/devices/graphics/


https://google.github.io/ExoPlayer/guide.html
https://developer.android.com/reference/android/media/MediaPlayer.html


The	format	can	mean	the	format	or	encoding	 	the	individual	media	samples.	This	is
ten	called	the	 sample format 	 codec	,	and	it	determines	h 	the	media	sample	ham	 c
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https://en.wikipedia.org/wiki/Adaptive_bitrate_streaming
https://en.wikipedia.org/wiki/Dynamic_Adaptive_Streaming_over_HTTP
https://www.microsoft.com/silverlight/smoothstreaming/
https://en.wikipedia.org/wiki/HTTP_Live_Streaming
https://en.wikipedia.org/wiki/Digital_rights_management
http://www.widevine.com/
https://en.wikipedia.org/wiki/PlayReady
https://developer.android.com/guide/topics/media/media-formats.html
https://google.github.io/ExoPlayer/supported-formats.html


See	Play	a	media	file	on	the	Common	Intents	page	for	mo

https://developer.android.com/guide/components/intents-common.html#Music
https://developer.android.com/guide/components/intents-common.html
https://developer.android.com/reference/android/widget/VideoView.html
https://developer.android.com/guide/topics/media/mediaplayer.html
https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/guide/topics/media/mediaplayer.html
https://developer.android.com/guide/topics/media/exoplayer.html
https://en.wikipedia.org/wiki/Adaptive_bitrate_streaming
https://developer.android.com/reference/android/media/MediaCodec.html
https://developer.android.com/reference/android/media/AudioTrack.html
https://developer.android.com/reference/android/media/MediaDrm.html


advanced	topic	that	this	course	doesn't	explore.	For	most	developers,	ExoPlayer
provides	a	better	option,	even	for	complex	media-playback	apps.

The	customizability	of	ExoPlayer	makes	it	the	preferred	choice	for	most	media	apps.
ExoPlayer	supports	many	formats,	and	it	has	extensible,	modular	f

https://developer.android.com/reference/android/widget/VideoView.html
https://developer.android.com/reference/android/view/SurfaceView.html
https://developer.android.com/reference/android/widget/MediaController.html


The	media	source	for	the		VideoView		is	the	location	of	the	video	content	to	be	played.	This
location	is	specified	by	a		Uri		object	representing	a	Uniform	Resource	Identifier.	The	URI
can	be:

The	location	of	a	video	file	embedded	in	your	app	as	an	Android	resource.
The	location	of	a	file	available	on	external	storage	such	as	an	SD	card.
The	URL	of	a	media	file	located	on	a	web	server	on	the	internet.
A	URI	contained	in	a	database,	and	supplied	by	a	content	provider	you	create.
Any	other	location	that	can	be	specified	by	a	URI.

https://developer.android.com/reference/android/net/Uri.html
https://en.wikipedia.org/wiki/Uniform_Resource_Identifier
https://developer.android.com/reference/android/widget/VideoView.html#setVideoURI(android.net.Uri)
https://developer.android.com/reference/android/os/Environment.html
https://developer.android.com/reference/java/io/File.html


https://developer.android.com/reference/android/widget/MediaController.html


https://developer.android.com/reference/android/view/View.html
https://developer.android.com/reference/android/widget/MediaController.html#setAnchorView(android.view.View)
https://developer.android.com/reference/android/widget/VideoView.html#start()
https://developer.android.com/reference/android/widget/VideoView.html#pause()
https://developer.android.com/reference/android/widget/VideoView.html#suspend()
https://developer.android.com/reference/android/widget/VideoView.html#stopPlayback()
https://developer.android.com/reference/android/widget/VideoView.html#seekTo(int)
https://developer.android.com/reference/android/widget/VideoView.html#getCurrentPosition()
https://developer.android.com/reference/android/widget/VideoView.html#isPlaying()


https://developer.android.com/reference/android/app/Activity.html#onStop()
https://developer.android.com/reference/android/widget/VideoView.html#stopPlayback()
https://developer.android.com/reference/android/app/Activity.html#onSaveInstanceState(android.os.Bundle)
https://developer.android.com/reference/android/widget/VideoView.html#getCurrentPosition()
https://developer.android.com/reference/android/app/Activity.html#onCreate(android.os.Bundle)
https://developer.android.com/reference/android/app/Activity.html#onRestoreInstanceState(android.os.Bundle,%20android.os.PersistableBundle)


https://developer.android.com/reference/android/widget/VideoView.html#seekTo(int)


A	preparation	listener	and	the		onPrepared()		callback	enable	you	to	provide	information	to
the	user	(such	as	a	"Loading..."	message)	while	preparation	takes	place.	When	the	callback
is	invoked	to	indicate	that	the	media	is	ready	to	play,	you	can	remove	that	message	and	play
the	media.

You	can	define	your	media	listeners	in		onCrea () 		or	any	time	you	set	up	your	media.	For
	

o

w

	 ,	use	the		se nPreparedL

ner()

		method	with	a
	Med Pl r.OnPreparedL

ner

		object	to	define	the		onPrepared()		callback.	Implement	this
callback	to	add	code	to	be	executed	once	the	media	has	been	prepared:

m

o

w.se nPrepare

ner(new	Med Pl r.nPrepare

ner( {

			@O r

https://developer.android.com/reference/android/media/MediaPlayer.OnPreparedListener.html#onPrepared(android.media.MediaPlayer)
https://developer.android.com/reference/android/widget/VideoView.html#setOnPreparedListener(android.media.MediaPlayer.OnPreparedListener)
https://developer.android.com/reference/android/media/MediaPlayer.OnPreparedListener.html
https://developer.android.com/reference/android/media/MediaPlayer.OnPreparedListener.html#onPrepared(android.media.MediaPlayer)
https://developer.android.com/reference/android/media/MediaPlayer.OnCompletionListener.html#onCompletion(android.media.MediaPlayer)
https://developer.android.com/reference/android/widget/VideoView.html#setOnCompletionListener(android.media.MediaPlayer.OnCompletionListener)
https://developer.android.com/reference/android/media/MediaPlayer.OnCompletionListener.html
https://developer.android.com/reference/android/media/MediaPlayer.OnCompletionListener.html#onCompletion(android.media.MediaPlayer)


https://developers.google.com/youtube/android/player/reference/com/google/android/youtube/player/YouTubePlayerView
https://developers.google.com/youtube/android/player/
https://github.com/google/ExoPlayer
https://en.wikipedia.org/wiki/Dynamic_Adaptive_Streaming_over_HTTP
https://en.wikipedia.org/wiki/Adaptive_bitrate_streaming#Microsoft_Smooth_Streaming


If	you	want	to	create	a	media-player	app	of	any	complexity	on	Android,	ExoPlayer	is	the
recommended	starting	place.	See	the	ExoPlayer	developer	guide	or	ExoPlayer	project	for
more	information.

Architecture for complex media apps
For	more	complex	media	player	apps,	including	those	whose	main	purpose	is	to	play	media,
it	is	a	best	practice	to	ensure	that	your	app	plays	well	with	the	overall	Android	platform
ecosystem.	This	practice	is	especially	important	for	music-player	apps,	because	users	often
expect	music-player	apps	to	play	even	when	the	app	is	not	visible	on	screen,	and	users
expect	to	control	music-player	apps	from	hardware	devices	such	as	headset	buttons,	or
through	Android	Auto.

To	integrate	with	the	Android	platform,	the	Android	media	APIs	include	a	number	of	classes
to	abstract	various	aspects	of	media	playback	betmpn	your	app	and	the	system,	including
media	sessions,	media	controllers,	and	media	bromers.	You	implement	these	classes	in
addition	to	and	alongside	of	your	app's	transport	controls	and	media	player.

N te: 	The	Android	v4	support	library	includes	"C mpat"	versions	of	the	classes	described	in
this	section,	in	the	Media-C mpat	support	library .	As	with	all	Android	apps,	it	is	a	best
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https://google.github.io/ExoPlayer/
https://github.com/google/ExoPlayer
https://www.android.com/auto/
https://developer.android.com/topic/libraries/support-library/features.html#media-playback
https://developer.android.com/reference/android/support/v4/media/session/MediaSessionCompat.html
https://developer.android.com/reference/android/media/session/MediaSession.html
https://www.android.com/auto/


You	create	a	single	media	session	for	your	app	usually	at	the	same	time	you	create	the
media	player.	The	player	is	only	called	from	the	media	session	that	controls	i

https://developer.android.com/reference/android/media/session/MediaController.html


https://developer.android.com/reference/android/service/media/MediaBrowserService.html
https://developer.android.com/reference/android/app/Service.html
https://developer.android.com/reference/android/media/browse/MediaBrowser.html


https://developer.android.com/guide/topics/media-apps/video-app/building-a-video-app.html
https://developer.android.com/guide/topics/media-apps/audio-app/building-an-audio-app.html
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-5-advanced-graphics-and-views/lesson-13-media/13-1-p-playing-video-with-videoview/13-1-p-playing-video-with-videoview.html


https://developer.android.com/guide/topics/media/index.html
https://developer.android.com/guide/topics/media-apps/media-apps-overview.html
https://developer.android.com/guide/topics/media/mediaplayer.html
https://developer.android.com/guide/topics/media/media-formats.html
https://developer.android.com/reference/android/widget/VideoView.html
https://developer.android.com/reference/android/media/MediaPlayer.html
https://developer.android.com/reference/android/widget/MediaController.html
https://developer.android.com/reference/android/net/Uri.html
https://developer.android.com/reference/android/media/MediaPlayer.OnCompletionListener.html
https://developer.android.com/reference/android/media/MediaPlayer.OnPreparedListener.html
https://medium.com/google-developers/building-a-simple-audio-app-in-android-part-2-3-a514f6224b83
https://medium.com/google-developers/understanding-mediasession-part-1-3-e4d2725f18e4
https://stackoverflow.com/questions/4096273/what-is-the-difference-between-mediaplayer-and-videoview-in-android
https://stackoverflow.com/questions/14996603/videoview-vs-mediaplayer
https://stackoverflow.com/questions/4200011/video-streaming-and-android
http://android-coding.blogspot.in/2011/03/using-videoview-to-play-mp4-from-sdcard.html
https://o7planning.org/en/10487/android-mediaplayer-and-videoview-tutorial
https://stackoverflow.com/questions/29209134/how-to-get-video-files-from-android-external-storage-in-a-specific-folder-locati
http://www.techotopia.com/index.php/An_Android_Studio_VideoView_and_MediaController_Tutorial
https://www.youtube.com/watch?v=RuI4nho2pOk
https://www.youtube.com/watch?v=SrPHLj_q_OQ


https://developer.android.com/topic/libraries/architecture/index.html


Recommended Architecture Components
To	introduce	the	terminology,	here	is	a	short	introduction	to	the	Architecture	Com

https://developer.android.com/training/data-storage/room/index.html
https://developer.android.com/reference/android/database/sqlite/SQLiteOpenHelper.html


https://en.wikipedia.org/wiki/Observer_pattern
https://google-developer-training.gitbooks.io/android-developer-advanced-course-practicals/unit-6-working-with-architecture-components/lesson-14-room,-livedata,-viewmodel/14-1-a-room-livedata-viewmodel/14-1-a-room-livedata-viewmodel.html


https://developer.android.com/topic/libraries/architecture/adding-components.html


The	data	for	an	app	with	a	database	centers	a

https://google-developer-training.gitbooks.io/android-developer-fundamentals-course-concepts/content/en/Unit%204/100_c_sqlite_primer.html


https://developer.android.com/reference/android/arch/persistence/room/PrimaryKey.html
https://developer.android.com/training/data-storage/room/defining-data.html


https://developer.android.com/reference/android/arch/persistence/room/package-summary.html
https://developer.android.com/training/data-storage/room/index.html
https://developer.android.com/reference/android/arch/persistence/room/Dao.html


https://developer.android.com/training/data-storage/room/accessing-data.html


to	data	across	multiple	components	of	your	app	can	create	explicit,	r can	atal
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https://developer.android.com/topic/libraries/architecture/lifecycle.html
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html
https://en.wikipedia.org/wiki/Observer_pattern
https://developer.android.com/reference/android/arch/lifecycle/Observer.html
https://developer.android.com/reference/android/arch/lifecycle/Lifecycle.html


UI	components	just	observe	relevant	data	and	don't	stop	or	resume	observation.		LiveData	
is	aware	of	vant	da

https://en.wikipedia.org/wiki/Singleton_pattern
https://developer.android.com/topic/libraries/architecture/livedata.html#extend_livedata
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html
https://developer.android.com/reference/android/arch/lifecycle/ViewModel.html
https://developer.android.com/reference/android/arch/lifecycle/Observer.html
https://developer.android.com/reference/android/arch/lifecycle/Observer.html#onChanged(T)
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html#observe(android.arch.lifecycle.LifecycleOwner,%20%20%20android.arch.lifecycle.Observer%3CT%3E)
https://developer.android.com/reference/android/arch/lifecycle/LifecycleOwner.html
https://developer.android.com/reference/android/arch/lifecycle/LifecycleOwner.html
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html#observeForever(android.arch.lifecycle.Observer%3CT%3E)
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html#removeObserver(android.arch.lifecycle.Observer%3CT%3E)


https://developer.android.com/reference/android/arch/lifecycle/MutableLiveData.html
https://developer.android.com/reference/android/arch/lifecycle/MutableLiveData.html#setValue(T)
https://developer.android.com/reference/android/arch/lifecycle/MutableLiveData.html#postValue(T)
https://developer.android.com/reference/android/arch/lifecycle/ViewModel.html
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	ViewModel		is	described	in	a	later	section.

T he	follow ing	code	show s	how 	to	attach	an	observer	to		LiveData	:

//	Create	the	observer	whid	updates	the	UI.

final	Observer<String>	nameObserver	=	new	Observer<String>()	{

				@Override

				publidvoid	on anged(@Nullable	final	String	newName)	{

								//	Update	the	UI,	in	thitdse,	a	TextView.

								mNameTextView.setText(newName);

				

;

Model.ge nurrentName().observe(thit	nameObserver);

�6 �H �H �� �W �K �H �� 	LiveData

		docum entation	to	learn	o chb	w ays	to	use	
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https://medium.com/google-developers/understanding-migrations-with-room-f01e04b07929
https://developer.android.com/reference/android/arch/lifecycle/LiveData.html
https://en.wikipedia.org/wiki/Singleton_pattern




https://github.com/googlesamples/android-architecture-components/tree/master/BasicSample
https://developer.android.com/topic/libraries/architecture/guide.html


the	lifecycle	library.	For	an	intro$uctory	guide	to	this	topic,	see	the		ViewModel	

	overview.

A		ViewModel		ho,ds	your	app's	UI	data	in	a	lifecycle-conscious	way	that	survives
configuration	changes.	Separating	yo

https://developer.android.com/topic/libraries/architecture/lifecycle.html
https://developer.android.com/topic/libraries/architecture/viewmodel.html


device	is	rotated.	If	you	store	a	reference	to	the		Activity		in	the		ViewModel	,	you	end	up
with	references	that	point	to	the	destroyed		 Activity	.	 his	is	a	 e ory	 ea .	If	you	need	the

app ication	conte t,	ese	 	

AndroidViewModel

	

	instea 	of	

	 ViewModel

	

.

In	the		ViewModel 	,	 ese		 ive AdA

	

	for	chan ea e	data	that	the	 I	wi 	ese	or	disp a,	co	that

i ou	can	a 	an	o server	an 	respond	to	chan es. ere	is	the	co p ete	code

per ic c Acc ordViewModel e dendc AndroidViewModel

privAde ordrepoc tor Mrepoc tor

privAde ive AdA ict ord MA ordc

per ic ordViewModel App icAdion App icAdion

ceper App icAdion

Mrepoc tor M new ordrepoc tor App icAdion

MA ordc M Mrepoc tor wed ordc

ive AdA icd ord wed ordc redern MA ordc

per ic void inc rd ord word Mrepoc tor inc rd word

Idad		ViewModel	

	is	not	a	rep ace ent	for	

	 on Ave ncdAnc dAde	,	 ecaese	the 	ViewModel		does	not	servi e a	process	chetdown.	 ee	

avin 	 I	tatec

. d o	 earn	 ore,	watch	this	rchitectere	 o ponents 	iew odel 	video. A. 	 rchitectere	 o ponents

https://developer.android.com/topic/libraries/architecture/saving-states.html
https://www.youtube.com/watch?v=c9-057jC1ZA




mWordViewModel.getAllWords().observe(this,	new	Observer



The		android.arch.lifecycle		package	provides	classes	and	i
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