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ﬁ Android Overview

" Advanced operating system

" Complete software stack for fast development (mashups)
" Open platform

" Open source

" Equal opportunities
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Architecture of Android

APPLICATIONS
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Activities

Views & Widgets

Intents

Services

ContentProvider

Notification

ﬁ Application Building Blocks

An Activity is a discrete chunk of functionality. It's
typically corresponding to a set of Uls and logics.

A View is an object that knows how to draw itself to
the screen. Android user interfaces are comprised
of trees of Views.

Set and respond to notifications or status changes.
Can wake up your app.

Faceless task that runs in the background

Enable applications to share data

Enables all applications to display custom alerts in
the status bar




ﬁ Mobile Application Paradigm

" Be energy efficient

" Use less RAM

= Always save the state
" Avoid Cancel button

" Minimize certain operations: memory transfers,
division, modulus



Application Life Cycle

Activity
starts

> onCreate()

User navigates I

back to your
onStart()

Activity

A

onRestart() |

- onResume() -

Activity is [

public class Activity extends ApplicationContext {

Your Activity
comes to the
foreground

running
protected void onCreate();

~

\’ New Activity is started J

v . . protected void onStart();
Your ActivityJ

Other applications
need memory

comes to the
foreground

|\ Your Activity is no longer visibIeJ protected void onResume();

v

onStop() protected void onPause();

f protected void onStop();

onDestroy()

—T }

onPause()

protected void onRestart();

protected void onDestroy();




ﬁ Data Access

" Preferences
Store and retrieve key/value pairs of primitive data types

" Files
Access files on the device or on a removable storage medium

" Database (SQLite3)

" Content Providers
Read/write other applications’ private data

" Network & Web services
Google Data APls, Calendars, Document, Finance, Picasa ...
Amazon S3
Flickr



ﬁ Security Model

" Application signing

Self-signed certificates. No need to be signed by a certificate
authority

" Independent user |ID for each Android package (.apk) file

Persistent storages can be set to private, world readable, or
world writeable

" Applications are running in separate processes.
Explicitly declare the permissions for additional capabilities
Inter-process communications. (Binder)



ﬁ Developing Environment

Java IDE Android SDK suite

" Eclipse Plugin
" Libraries

® Emulator

" Tools
Dalvik Debug Monitor Service (ddms)
Android Debug Bridge (adb)
Android Asset Packaging Tool (aapt)
Traceview

Hierarchy Viewer



ﬁ Project Structure

-/project/AndroidManifest.xml
/src

/bin

=/res/drawable
/layout

/raw

/values
/assets




Define Ul in XML

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
&3 Gl @ 6:37 Am android:layout_width="wrap _content"
VAt AU B A Wl android:layout_height="wrap_content"
0220 oo android:orientation="vertical">
<TextView android:id="@+id/dateDisplay"

android:layout_width="wrap _content"

android:layout_height="wrap_content”

android:text="@string/date_widgets_example_dateDisplay_text"/>

<Button android:id="@+id/pickDate"
android:layout_width="wrap _content"
android:layout_height="wrap_content”
android:text="@string/date_widgets_example pickDate text"/>

<Button android:id="@+id/pickTime"
android:layout_width="wrap _content"
android:layout_height="wrap_content”
android:text="@string/date_widgets_example_pickTime_text"/>

</LinearLayout>




Develop with Eclipse Plugin

Select a wizard New Android Project

Creates a new Android Project resource.

Wizards: Project name: IHeIIoAndroid

(" type filter text
e Contents

» (= General ( e Create new project in workspace
¥ (= Android

€l Android Project
> = cvs
b (= Java Location: V/Volumes/Homelandroid project/HelloAndroid
b (= Tasks
b= XML
» (= Other e

> (= Examples ( Package name: | com.android.hello

() Create project from existing source
S Use default location

Activity name: IHeIIoAndroid

Application name: lHeIIo, Android

( < Back )ﬁ ( Cancel ) ( Finish ) ( < Back )( Next > ) ( Cancel ) _
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€l LogCat &2

QOOO®|+ & ~ B = 0% pebug 2

B L

EXIE R

¥ Q0 <terminated>Android APl Demos [Android Application]

25 [®[e =8
[x

7]
[Time [-Ipid-[tag rre— M €' Android API Demos [Android Application] n
10-21 06:40:08. 232 System.ot debugger has settled (1302) T v &2 DalvikvM(localhost:8607]
10-21 06:40:08.% 232 Activity: Publishing provider com.example.andrc ¥ o Thread (<3> main] (Suspended)
10-21 06:40:11.D 93  dalvikvm G freed 868 objects / 44776 bytes ir = .
10-21 06:43:07.D 52  GpsiocatiNetworkThread out of wake loop = Zpibenosoncieatelpindieliness
10-21 06:43:07.D 52  GpsLocatiRequesting time from NTP server pool. Instrumentation.callActivityOnCreate(Activity, Bundle) line: 11
10-21 06:43:17.1 93  dalvikvm dvmDdmHandleHpsgChunk(when 1, what 0, = Activinhvead.performLaunchActivitv(A(tivityThveadSActlvityr;'
10-21 06:43:27.1 87  dalvikvm dvmDdmHandleEpsgChunk(when 1, what O, < ~m
10-21 06:43:30.1 232 dalvikvm dvmDdmHandleHpsgChunk(when 1, what 0,
10-21 06:43:41.D 232 dalvikvm GC freed 1792 objects / 96224 bytes i A ] v =8
10-21 06:43:42.1 52 ActivityDi d activity le.androi
10-21 06:44:03.D 52  sntpclier request time failed: java.net.Unknowr Name W"_"' —
10-21 06:44:03.D 52  GpsLocati requestTime failed > @ this ApiDemos (id=830056461184)
10-21 06:44:03.D 52  GpsLocati NetworkThread wait for 300000ms © savedinstanceState ‘"u"
10-21 06:46:58.D 232 dalvikvm Calling exit(1) » O intent Intent (id=830056328232)
10-21 06:46:58.1 52  Activity Process com.example.android.apis (pic © path [ null
1023 06:46:56.2 52 windowar Wiy DEATH: Window{4341d468 com.examp) |V | || - —_—_————————y
Filter: |

€I Android APl Demos Manifest ) ApiDemos java 52 =g
B Intent intent - getIntent(); a@
String path = intent.getStringExtra("com.example.android.apis.Path");
> if (path == null) {
path = "";
}
& setListAdapter(new SimpleAdapter(this, getData(path),
android.R.layout.simple_list_item 1, new String[] { "title" },
new int[] { android.R.id.text1 }));
getlistVien().setTextFilterEnabled(true);
} v
J o* J Launching Android APl Demos

Debug with Eclipse Plugin

ﬂ Devices &3 F1

| Name

=
K
1

1 emulator-5554

system_process

com.android.mms

* com.example.

com.android.phone 87
andruid.process.ac{ 93
com.google.process 114

com.android.alarmc 137
android.process.me 145

Online
|52

127

232

Emulator Control 23

Telephony Status

Voice: [ home

%) speed: [ Full

Data: [ home

N Latency: [None

T Actions

@8- v 121 #D&bug%’lava

% Threads mq File Explover] a LogCaq =0
Heap updates will happen after eve

l D | Heap Size | Allocated Free | % Used # Objects | |
1 2.570 MB 1.963 MB 621.852 KB 76.37% 39,128 r

Dispay

IType Count| Total Size | Smallest Largest | Median | Average | \
free 1,628 610.008 KB 16B 235.953KB 488 3838
data object 26,372 | 823.961 KB 168 2008 32 Bl 31 Bl
class object 1,813 297.688 KB 1688 176 B 1688 1688
1-byte array (byte 445 55.484 KB 248 8.023 KB 48 Bl 127 Bl
2-byte array (shor 8,974 682.961 KB 24B 28.023KB 64B 778
4-byte array (obje 1,515 148.609 KB 24B| 16.023 KB 408B | 100 B |
8-byte array (long 9 1.062 KB 408 2488 96 B 1208
non-Java object 282 12.078 KB 168B 464 B 32 B| 43 B|

Allocation count per size

1.00
Incoming number: I—¥ 0.75
@ Voice § 0.50
Osms 0.25
Message: e
‘ [ size
J 0® J Launching Android APl Demos




TraceView

msec: 816.959 max msec: 2,200
1 com/example/android/apis/ApiDemos.getData (Ljava/lang/String;)Ljava/util/List;
I T T T T T T T T T T 1
0 200 400 600 8§00 1,000 1,200 1,400 1,600 1,800 2,000 2,200
" A
31 main N 111/ ————— N N
[13] Binder Thread #2 I | ﬂ
[11] Binder Thread #1 I I
[15] Binder Thread #3 | I b4
Name Incl %|  Inclusive | Excl %| Exclusalls+Recur Calls/Ti  Time/Call |
» [0 (toplevel) 100.0% 2179.425 1.6% 34.708 5+0 435.885 A
v [ 1 com/example/android/apis/ApiDemos.getData (Ljava/lang/Strin 63.7% 1389.211 1.5% 32.548 1+0 1389.211 m
¥ Children
B seif 2.3%  32.548
I 2 android /app/ApplicationContextS ApplicationPackageMa 88.9% 1235.306 1/1
76 android/content/pm/Resolvelnfo.loadLabel (Landroid /¢ 3.2% 44.048 185/185
[ 81 java/lang/String.startsWith (Ljava/lang/String;)Z 2.4% 33.577 185/185
123 java/lang/String.split (Ljava/lang/String;)[Ljava/lang/S 1.2% 16.419 3/3
211 javajutil/ArrayList.get (I)Ljava/lang/Object; 0.5% 6.834 185/196
[ 193 java/lang/String.length (I 0.4% 5.611 185/264
218 java/lang/String.toString ()Ljava/lang/String; 0.4% 5.313 183/226
315 com/example/android /apis/ApiDemos.addltem (Ljav 0.3% 3.703 2/2
336 java/util/Collections.sort (Ljava/util/List;Ljava/util/Cor 0.2% 3.249 1/1
B 543 android/content/Intent.addCategory (Ljava/lang/Strin 0.1% 1.244 1/1
B 779 com/example/android /apis/ApiDemos.activitylntent ( 0.0% 0.517 2/2
B 383 java/util/HashMap.<init> OV 0.0% 0.302 1/7
| 357 java/util/ArrayList.<init> OV 0.0% 0.264 1/11
B 1145 android /content/ContextWrapper.getPackageManag 0.0% 0.129 1/1
B 1325 android /text/SpannableStringinternal.toString ()Ljava 0.0% 0.058 2/2
252 java/lang/String.equals (Ljava/lang/Object;)Z 0.0% 0.030 1/132
391 java/util/ArrayList.size ()| 0.0% 0.030 1/58
[l 1428 android/content/Intent. <init> (Ljava/lang/String;Lan 0.0% 0.029 1/1
» [ 2 android/app/ApplicationContext$ ApplicationPackageManager.qt 56.7% 1235.306 0.0% 0.124 1+0 1235.306
» | 3 android/content/pm/IPackageManager$Stub$Proxy.querylntent® 56.7% 1235.061 0.0% 0.424 1+0 1235.061
» [l 4 android/os/Parcel.createTypedArrayList (Landroid /os/Parcelable 56.5% 1231.380 0.9% 18.930 3+0 410.460
> E S android/content/pm/Resolvelnfo$ 1.createFromParcel (Landroid/ 54.9% 1195.944 0.5% 11.748 185+0 6.465 }'
Find:
/




Hierarchy Viewer

Hierarchy Viewer

ap | Stop Server Request Layout ]

Refresh Windows ][ Devices I Load View Hierarchy ][ Di
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ﬁ Useful Commands

" emulator
" emulator -wipe_data
folder: {home}/.android/

® emulator -sdcard <file>

" adb (Android debug bridge)
" adb install <.apk file>
" adb uninstall

= adb push/pull
" adb shell



ﬁ Resources
N

= AP| demos

" Get source hitp://source.android.com/

" Android code page hiip://code.google.com/android/

" Google groups http://groups.google.com/group/android-developers

" Communities e.g. hitp://www.anddev.org/

® YouTube



Example



Todo List

B R @ 12:47 Am

My Todo List

Renew Books

Send Report

Buy T-Pass




Q&A
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