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Agenda

1 Android Program Anatomy by Hello World

1 Some fundamental concepts in the
Android system
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Getting Started with Android Studio

1 a new Android development environment
based on Intellid IDEA

1 Similar to Eclipse with the ADT Plugin

1 provides integrated Android developer
tools for development and debugging
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Android Studio offers

1 Gradle-based build support.
1 Android-specific refactoring and quick fixes.

1 Lint tools to catch performance, usability, version
compatibility and other problems.

1 ProGuard and app-signing capabilities.

1 Template-based wizards to create common
Android designs and components.

1 Arich layout editor that allows you to drag-and-
drop Ul components, preview layouts on multiple
screen configurations, and much more.
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HelloWorld Example

1 A Step by Step Guilding




New Project

Android Studio

Configure your new project

Create New Project

&pplication name: | HelloWaorld)|

Campany Domain: | zheng.xmu.edu.cn

Package name: cn.edu.xmu.bzheng.helloworld

Edit

Project location: fhomefzlx/AndroidStudioProjects/HelloWarld




Create New Project

New Project
android Studio

Select the form factors your app will run on

parat

DEks

ik}
(%]

nt platforms require s

E Phone and Tablet

Minimum SDK |API 9: Android 2.3 (Gingerbread) n

Lower APl levels target more devices, but have fewer features available. By targsting AP 9
and later, your app will run on approximately 99.3% of the devices that are active on the
Google Play Store. Help me choose,

Y
Minimum SDK | |
|:| Wear

Minimum SDK | |

Minimum SDK | |

Previous | MNext | Cancel | | |




Create New Project

Add an activity to Mobile

fdd No Activity
Blank Activity Blank Activity with Fragment Fullscreen Activity Google Maps Activity

i Previous | m | Cancel :




Create New Project

Choose options for your new file

Creates a new blank activity, with an action bar and a contained Fragment.

Activity Mame: MainActivity

Layout Name: | activity_main

Fragment Layout Name: |fragl11ent_main

Title: | MainActivity

Menu Resource Mame: | menu_main

Blank Activity with Fragment

The name of the activity class to create

Previous

Cancel




jec

manifests

Android £ /5 I

maifests java
cn.edu.xmu.bkzheng.layouttest (androidTest

) ] cn.edu.xmu.lkzheng. layouttest
— AndroidManifest.xml :

'+ 1. Pro

Structure

java d-.—. .__l:-.lu—
— MalnACtIVItyJava ic_launcher.png (4

) il| ic_launcher.png (hdgp
— Android Test i| ic_launcher.png (mdf

il ic_launcher.png (xhdf

ol 7

res—— >RJava i ic_launcher.png (xxhdp
- (jI.Ei\A/Eit)IEB activity_main.xml

@ fragment_main.xml
- |ayout menu

o I'I'I'E'r'lLJ_I'I'IEir'l.}il'l'l|

1 activity_main.xml
— values
1 strings.xml cradie €
H < build.gradle (Project
Gradle Scrlpts ;‘t:-lJiIud.-:r':a-dl-E-
— build.gradle

REITRFEETER




App Framwork

AndroidMainifest.xml

Activity Intent Filter F(’:rzl:rt:;:r Permission

Drawable Values
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Basic components of the application

Activities Ul component typically
corresponding to one screen.

BroadcastReceivers | Respond to broadcast Intents.

Services Faceless tasks that run in the
background.

ContentProviders |Enable applications to share data.
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Activities

® Typically correspond to one screen in a
Ul
®But, they can:
1be faceless
ibe in a floating window
ireturn a value
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Activity Lifecycle

Resumed

’_' {viﬁ;:nle} __|

3 | onResume() onPausa()
I onAesume()

Started Paused

[ = (visible) (partially visible) |
2 | onStart() 1 onStop()
| onStart()

Stopped

- onRestart() (hidden)

b
1 ;onCreate() onDestroy()

|
Jg | Destroyed
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BroadcastRecelvers

« Components designed to respond to
broadcast Intents

* Think of them as a way to respond to
external notifications or alarms

* Applications can invent and broadcast
their own Intents as well
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Intents

* Think of Intents as a verb and object; a

description of what you want done
iExamples: VIEW, CALL, PLAY, etc.

» System matches Intent with Activity that

can best provide that service

* Activities and IntentReceivers describe
what Intents they can service in their
IntentFilters (via AndroidManifest.xml)
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Intent

1 Explicit intents
1 Implicit intents

1 Extras:simple key/value pairs
— putExtra()/getExtra()

1 Flags
— setFlags()/ getFlags()




Services

* Faceless components that run in the
background
1Example: music player, network
downlaod, efc.

* Bind your code to a running service via
a remote-able interface defined in an
IDL

« Can run in your own process or
separate process
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The Service Lifecycles

Call to
startService()

v

onCreate()

:

onStartCommand()

0

Service
running

I
The service is stopped
by itself or a client

onDestroy()
v

Service
shut down

Unbounded
service
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Call to
bindService()

v

onCreate()

:

onBind()

v

Clients are
bound to
service
|

All clients unbind by calling
unbindService()

b

onUnbind()

:

onDeastroy()

v

Service
shut down

Bounded
service

.
/_},,-' x\\
In no particular order,

onStartCommand() and
onBind() are called
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onRebind()
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Service running
and clients are
bound
|
All clients unbind by calling
unbindServicel()

.

onUnbind()
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/ 5 service also
: stopped via stopSelf() ™ Mo
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onDestroy()

L)

Service
shut down
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~7 onUnbind(} ™~
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\\\ //

-
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Service
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Storage Options

Android provides several options for you to save persistent
application data. The solution you choose depends on your specific
needs, such as whether the data should be private to your application
or accessible to other applications (and the user) and how much
space your data requires.

Your data storage options are the following:

Shared Preferences
Store private primitive data in key-value pairs.

Internal Storage
Store private data on the device memory.

External Storage
Store public data on the shared external storage.

SQLite Databases
Store structured data in a private database.

Network Connection
Store data on the web with your own network server.




ShavedPreferences

= location

—

"__.-.-—

DATA | = 44047

/&
/







ContentProviders

* Enables sharing of data across
applications
1Examples: address book, photo
gallery, etc.

* Provides uniform APls for:
1querying (returns a Cursor)
1delete, update, and insert rows

» Content is represented by URI and

MIME type

REITRFEETER




Why ContentProvider
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SQLite & SQL

1 What is SQLite
1 \What is SQL

1 Cursor
CuysovLoadey

CuvrsovAdapter

CuyrsovJoivneyr
ContentProvider
Contentvalues
DatabaseUtils

SQLteCuyrsoy
SALiteDatabase
SQALiteOpentelper
S&Liie&uer\ﬂ}ui\der
SALiteQuery
5&L$£e€-l:’a—£emev‘£_ |




The AndroidManifest.xml File

manifest

application

provider receiver uses-permission activity || service permission (nstrumentation

[ntent-filter
|

[ I
action category
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The AndroidManifest.xml File

names the Java package for the application.

describes the components of the application
— activities, services, broadcast receivers, and content providers

determines which processes will host application
components.

declares which permissions the application must have

declares the permissions that others are required to
have

lists the Instrumentation classes
declares the minimum level of the Android API

lists the libraries that the application must be linked
against.
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AndroidManifest.xml

kk?xml version="1.0" encoding="utf-8"7>
o<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="cn.edu.xmu.lxzheng.layouttest" =

<application

android:allowBackup="true"
android:icon="@drawable/ic launcher"
android:label="LayoutTest"
android:theme="@style/AppTheme" =
<activity

android:name=".MainActivity"

android:label="LayoutTest" =

<intent-filter>

<action android:name="android.intent.action.MAIN" />

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

</application> manifest

c</manifest>

application

I I I I

provider receiver uses-permission activity | | service permission instrumentation

Intent-filter

—
BITREFEETER action category




MainActivity.Java

public class MainActivity extends ActionBarActivity

{

@Override

protected void onCreate(Bundle
savedlnstanceState) {

super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);

}
}
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R.jJava

1 A project's R.java file is an index into all
the resources defined in the file

1 contains resource |IDs for all the resources
in your res/ directory.

1 For each type of resource, there is an R
subclass
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R.jJava

public final class R {
public static final class attr {
}
public static final class dimen {
public static final int activity horizontal _margin=0x7f040000;
public static final int activity vertical margin=0x7f040001;
}

public static final class drawable {
public static final int ic_launcher=0x7f020000;
}

public static final class id {
public static final int action_settings=0x7f080000;
}

public static final class layout {
public static final int activity _main=0x7f030000;
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Resource

1 Res
— Drawable
— Layout
— Values
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res/values

1 XML files describing additional resources
such as strings, colors, and styles

— arrays

— classes.xml
— colors.xml
— dimens.xml
— strings.xml
— styles.xml
— values.xml
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res/values/strings.xmil

“?zml wersion="1.0" encoding="utf-B8"7>
Elﬁesnurces}

{Etring name="app name  ;Helln

fstring’

{Etring name="action_ settimgs" Settings
fstring’

{string name="hello world” >Hello world!
fstring’

I‘:é:l{:ﬂrI'EEﬂ'ﬂIEEE:}
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res/layout

1 Holds all the XML files describing screens or
parts of screens.
— FrameLayout
1 simplest type of layout objec
— LinearLayout
1 aligns all children in a single direction

— RelativeLayout

1 lets child views specify their position relative to the parent
view or to each other

— TableLayout

1 positions its children into rows and columns
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res/layout/activity _main.xml

[J{EelatlveLaynnt zmlns:android="http:f/schemas. android. com/apk/resfandroid”
zmlns:tools="http://schemas. sndroid comftools”
androeid:layout width="match parent”
android:layout_height="match paremt”
andrnid:paddingLeft='ﬂéi555f1ctivity;hnrizuntal_ltrgin'
andrnid:paddingﬂight=’ﬁﬂiasﬂ;1ctivity_hnri:nntal_largin'
andrnid:paddinngp=’%ﬂisg&ftctivity_yertictl_largin'
andrnid:paddingﬁnttnl='Eﬂigsgf1ctivity_vertical_pirgin'
tools:context="_MaimActivity >

TextView
android:layont width="wrap conmtent”
android:layout _height="wrap contemt”

é] android: text="Hello worldl”™ />

EI </RelativelLayout’
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MyApplication =

Palette - 2 A -

Layouts -
Framelayout
LinearLayout (Horizontal)
LinearLayout (Vertical)
TableLayout
TableRow
GridLayout
RelativeLayout

Widgets

Ab| Plain TextView

Abl Large Text

&bl Medium Text

ab| Small Text
Button
Small Button
RadicButton
CheckBox
Switch
ToggleButton

E ImageButton

= IMmageVview

= ProgressBar (Large)

= ProgressBar (Normal)

= ProgressBar (Small)

= ProgressBar (Horizontal)
1 SeekBar

*7 RatingBar
Spinner
Web\View

Text Fields
Plain Text
Person Name
Password
Password (Numeric)
E-mail
Phone
Postal Address
Multiline Text
Time
Date
Number
Number (Signed)
Number (Decimal)

Design  Text

il gradle-wrapper.properties x

il gradle.properties x

i1 Nexus 4~ -

2 AppTheme

& settings.gradle x

MainActivity -

-

il local.properties x

21~

)

e AndroidManifest.xml x
Component Tree

0| Device Screen
Relativelayout
Ab| Text\Viaw

Properties
backgroundTint
backgroundTintMode
clickable [
contentDescription
elevation
focusable ™
focusablelinTouchMot [

id

ignoreGravity
importantForfccessit
labelFor

layoutMode
longClickable O
minHeight

minWidth
nestedscrollingEnabl [

onclick

mklims Demsicl e

a : - :
C R.java x @ gctivity_main.xml x
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VIEW GROUPS

frameLayous LineayLayou't
Green
Proid
Relative Layout Gridlayout

H

LG



VIEW WIDTH/HEIGHT

For TewaView
Wid4hz ek
Width=

height = heiqht =

W ]'aP __{o’n\"tﬂ'\' wydp_( anﬂ"'
widih= e & Vil Width = ik

wYap _cont et i match parent e
hei g = height =

march-parent match-parent




GRAVITY

For 4his TextView

No gravity Se¥ gravity = center layout -gravity =center

-
Center wihin center within

TextV (ew pavent
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VIEW VISIBLUTY

For lmu}c\liew"“"” Y
visible [ Rain

an|S|b\€ Rain

que Rain




Application, Activity, Stack, Task, Process

Application
— one or more related, loosely bound activities
— bundled up in a single apk file

ACtIVIty Background Foreground
— the main building blocks of Android — |

applications Activity Z
StaCk Activity Y ':'i?.ﬁ'.?f
— a linear navigation history of activities the Activity X

user has visited
Task

— Atask is the sequence of activities the user
follows to accomplish an objective

Process

— A “process” is a standard Linux process

— every application runs in its own Linux
process
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Activities and Tasks
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Activities and Tasks
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AsyncTask

extends Object

java.lang.Object
L android.os AsyncTask<Parame, Progress, Result-

Class Overview

AsyncTask enables proper and easy use of the Ul thread. This class allows to perform background operations and
publish results on the Ul thread without having to manipulate threads and/or handlers.

AsyncTask is designed to be a helper class around Thread and Handler and does not constitute a generic threading
framework. AsyncTasks should ideally be used for short operations (a few seconds at the most.) If you need to keep
threads running for long periods of time, it is highly recommended you use the various APls provided by the

java util. concurrent package such as Executor, ThreadPoolExecutor and FutureTask.

An asynchronous task is defined by a computation that runs on a background thread and whose result is published on
the Ul thread. An asynchronous task is defined by 3 generic types, called Params, Progress and Result, and 4 steps, called
orPreExecute, dolrBacks rowmd, onProgresslUpdate and mPostExecute.




The 4 steps

When an asynchronous task is executed, the task goes through 4 steps:

1. orPreExecute(), invoked on the Ul thread before the task is executed. This step is normally used to setup the task, for
instance by showing a progress bar in the user interface.

. doIrBackgroumd(Params. . . ), invoked on the background thread immediately after crPreExecut= () finishes executing.
This step is used to perform background computation that can take a long time. The parameters of the
asynchronous task are passed to this step. The result of the computation must be returned by this step and will be
passed back to the last step. This step can also use publishProgress (Progress. .. ) to publish one or more units of
progress. These values are published on the Ul thread, in the crProgressUpdate (Progress...) step.

. orProgresslpdate(Progress.. . ), invoked on the Ul thread after a call to publishProgress(Progress...). The timing of
the execution is undefined. This method is used to display any form of progress in the user interface while the
background computation is still executing. For instance, it can be used to animate a progress bar or show logsina
text field.

. orPoztExecute (Result), invoked on the Ul thread after the background computation finishes. The result of the
background computation is passed to this step as a parameter.




Threading rules

There are a few threading rules that must be followed for this s to work properly:
The AsyncTask class must be loaded on the Ul thread. This is done automatically as of JELLY_BE4N.
The task instance must be created on the Ul thread.

. ) must be invoked on the Ul thread.

Do not call mPreExecute ), mPostExecut e (Result), doInBackground (Params. .. ), onProgresslpdate (Progress.. . )

manually.

The task can be executed only once (an exception will be thrown if a second execution is attempted.)




abstract Result  dolnBackground (Params... params)

Override this method to perform a computation on a background thread.

void onCancelled (Result result)
Runs on the Ul thread after cancel (hoolean) is invoked and doTrBacksroumd(Chject [1) has
finished.

void onCancelled ()
pplications should preferably override criCancelled (0bject).
void onPostExecute (Result result)
Runs on the Ul thread after doInEacksround (Params. .. ).
void onPreExecute ()
Runs on the Ul thread before doInBackground (Farams. ..

yoid onProgressUpdate (Progress... values)

Runs on the Ul thread after publizshProgress{Progress...) is invoked.

final void publishProgress (Progress... values)

This method can be invoked from doInBackeround (Params. .. ) to publish updates on the Ul
thread while the background computation is still running.
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Reference

Application Fundamentals

— https://developer.android.com/guide/components/fundamentals.h
tm

Intents and Intent Filters

— https://developer.android.com/guide/components/intents-
filters.html

Activities

— https://developer.android.com/guide/components/activities.html
Services

— https://developer.android.com/guide/components/services.html
Content Providers

— https://developer.android.com/guide/topics/providers/content-
providers.html




Reference

1 Building Your First App

— Creating an Android Project

1 https://developer.android.com/training/basics/firstapp/creating
-project.html

— Running Your App

1 https://developer.android.com/training/basics/firstapp/running
-app.htmi

— Building a Simple User Interface

1 hitps://developer.android.com/training/basics/firstapp/building

— Starting Another Activity

1 https://developer.android.com/training/basics/firstapp/starting
-activity.html




Reference

1 Managing the Activity Lifecycle
— Starting an Activity

1 hitps://developer.android.com/training/basics/activity-
lifecycle/starting.html

— Pausing and Resuming an Activity

1 https://developer.android.com/training/basics/activity-
lifecycle/pausing.html

— Stopping and Restarting an Activity

1 https://developer.android.com/training/basics/activity-
lifecycle/stopping.html

— Recreating an Activity

1 https://developer.android.com/training/basics/activity-
lifecycle/recreating.html




Reference

1 Sending Simple Data to Other Apps

— https://developer.android.com/training/sharing
/send.html

1 Receiving Simple Data from Other Apps

— https://developer.android.com/training/sharing
/receive.html




Reference

1 Saving Data
— Saving Key-Value Sets

1 https://developer.android.com/training/basics/data-
storage/shared-preferences.html

— Saving Files

1 https://developer.android.com/training/basics/data-
storage/files.html

— Saving Data in SQL Databases

1 https://developer.android.com/training/basics/data-
storage/databases.html




)

Reference(

http://hukai.me/android-training-course-in-
chinese/

http://wiki.eoeandroid.com/Android_API| G
uides




