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Greek Android Community
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Android is an Open platform

To Android €xel Ta €CNC XAPAKTNPIOTIKA:
e 2 UYKEKPINEVO H/W design

e Linux

 OpenSource libraries

 Runtime

* Application framework

» User Interface framework

* Preinstalled applications
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Android xon Java

Nati Java;

MNpogavrc amwdvinon:
*EUxoAn
‘rvwom

*AvolyTr kon dwpedv
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Android Architecture

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Motification

Package Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries

Framework
Balvrg ulr!uﬂ !

OpenGL | ES FreeType Machine

SGL aal

LiINUX KERMNEL

Display

Flash Memory Binder (IPC)
Driver

Camera Driver Divar Driver

s Audio Power
Keypad Driver WiF Driver DV iers Management




Android Runtime

To Android TwepihapBdver éva oer amwd BiBAoBrikee Trou
Trapéyouv 1O amapadirtnto functionality wou umrdpyel kol GTIC
BiBAi0Brixec TN Java.

Kdle epappoyr) Tou Android Tpéyel oe Bikr) Tou process, P& dikd
Tou oTiypiétumo (instance) amo tnv Dalvik virtual machine. 'H
Dalvik éyel ypu@Ttei pe Té€T010 TPOTTO WOTE Pia CUTKEUT VO ITTOPEi
va Tpéxel wToAd VMs pe peydAn amrdédoon. H Dalvik VM extelei
Ta apycia oro Dalvik Executable (.dex) format, To otroio givoun

BeATiwpévo yia eAGYIGTN XPARON PVAENG.

H Dalvik VM Baogileton otov Linux kernel yia Ti¢ Asitoupyieg Tou
KATWTEPOU EMITTEGOU OTrw¢ To threading ko to low-level memory
management.
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Android Features

» Application framework 10 oTroio eTITPETTEl TNV EMUVAYPNGIPOTIOINCT KAl
AvVTIKATAOTACT) TWY components

* Dalvik virtual machine optimized yia KivnTéC GUTKEUVEC

* Integrated browser Baciopévoc otnv open source pnyavi] WebKit (-> Chrome)

* Optimized graphics mwou utrocTnpilovral amwo pia custom 2D graphics library

3D graphics Baciopéva oto OpenGL ES 1.0 specification (hardware acceleration
optional)

» SQLite for structured data storage

* Multimedia urooTiipi€n yia oxedov 6Aa Ta Sidonua formats video ryou kai eikdévag
* GSM Telephony (hardware dependent)

* Bluetooth, EDGE, 3G, ka1 WiFi (hardware dependent)

- Camera, GPS, compass, ka1 accelerometer (hardware dependent)

* MAouoio TrepifdAAov avdmTuéng Trou TepIAapRdavel évayv eEopoiwTr), epyalcia yia
debugging, memory ko performance profiling, xon éva plugin yia to Eclipse IDE
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BiBAio0rxec Tou Android

To Android TrepiAapBavel éva oet amo C/C++ BiBAMoBrikec Trou
XPNOIKJOTIOIOUVTaI ATTO DIGMOPC components TOU GUCTHUOTOC TOU
Android. Autéc o1 duvatoTnTeC OIaBEéTovVTE oTOUC developers péca
atro 1o Android application framework.

Mepikéc arro Ti¢ Baoikéc BiIBAI0BAKEC eival oI TTapaKdTL):

System C library - a BSD-derived implementation of the standard
C system library (libc), tuned for embedded Linux-based devices

Media Libraries - based on PacketVideo's OpenCORE; the
libraries support playback and recording of many popular audio

and video formats, as well as static image files, including MPEG4,
H.264, MP3, AAC, AMR, JPG, and PNG

Surface Manager - manages access to the display subsystem and
seamlessly composites 2D and 3D graphic layers from multiple
applications
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BiBAio0rxec Tou Android

LibWebCore - a modern web browser engine which powers
both the Android browser and an embeddable web view

SGL - the underlying 2D graphics engine

3D libraries - an implementation based on OpenGL ES 1.0
APIs; the libraries use either hardware 3D acceleration
(where available) or the included, highly optimized 3D
software rasterizer

FreeType - bitmap and vector font rendering

SQLite - a powerful and lightweight relational database
engine available to all applications
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Andrid Emulator
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Design Philosophy

O1 epappoyéc ato Android TrpéTrel va givan:

rpﬁvopag Action Iime

Add a local variahle

Add a member variable 4
Apao-u Av-ru-lTOKpio-Iuag Call String length() 5

Call empty static native method 5

Call empty static method 12
seamless Call empty virtual method 12.5

Call empty interface method 15

Call Iterator:next) on a Hashhap 165

Call put() on a HashMap 600

Inflate 1 “iew from XL 22,000

Inflate 1 LinearLayout containing 1 Text\iew 25,000

Inflate 1 LinearLayout containing 6 View ohjects 100,000

Inflate 1 LinearLayout containing & Text\iew objects 135,000

Launch an empty activity 3,000,000
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ZYEDI0ONOC Yio aTrOs00T)

* Avoid Creating Objects

* Use Native Methods

* Prefer Virtual Over Interface

* Prefer Static Over Virtual

* Avoid Internal Getters/Setters

* Cache Field Lookups

* Declare Constants Final

* Use Enhanced For Loop Syntax With Caution
* Avoid Enums

* Use Package Scope with Inner Classes
* Avoid Float

AndroidDev.gr



ZYEDIUOPOC VIO AVTUTIOKPIT ST T

Application Not Responding (ANR) dialog

* No response to an input event
(e.g. key press, screen touch) within 5

seconds
A sorry!
Activity Hello, Android (in ]
application Hello, Android) is * A BroadcastReceiver hasn't

not responding.

finished executing within 10 seconds

Force close
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2y edlaonoc yia Seamlessness

* Don't Drop Data

* Don't Expose Raw Data

* Don't Interrupt the User

* Got a Lot to Do? Do it in a Thread

* Don't Overload a Single Activity Screen

* Extend System Themes

* Design Your Ul to Work with Multiple Screen
Resolutions

* Assume the Network is Slow

* Don't Assume Touchscreen or Keyboard

* Do Conserve the Device Battery
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Application Components

O1 epappoyéc ato Android aTroTEAOUVTAI ATTO TO TIAPUKATL:

Activities
Kupiwc¢ TrapdBupa, GUI -cuykpotouvral atro Views

«Services
YTnpecoisc Trou exteAoUvTal oTo background

*Broadcast receivers
Components TTou TrEPIPNEVOUY VO EVEPYOTTOINBOUY OTro éva
ouuBdav

«Content providers
ATroBnkelouv T OE00ONEVA KAl TO KAVOUV OI0Béonua o8 GAAEC

EQUPHOYES
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Activity States Lifecycle

Activity
starts

= onCreate()

‘ User navigates I

i

back to your
Activity anstart() - onRestart() |

—

onResume() -

Act is "

comes fo the

y : foreground
[ New Activity is started J —

T * Your Activity
DHre.;gppImabuns onPause() comes Io the
g il foreground

| Your Activity is no longer visible ]

"

onStop()

—

onDestroy()

—
(&)
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Application Priority

KaBopiloupe T TrpoTtepewTnTa £Y0UV Ta applications kai pe
Troi0 o1pd Ba “oroTwBOUY” GE TTEPITITWGCEIC AiyNg UvAuNC.

*Foreground Process
*Visible Process
*Service Process

*Background Process

*Empty Process
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Service Lifecycle

(&)

onCreate()

‘ onStart()

e
Il

The s rme]

is stopped
{no caliback]

l

‘ onDestroy() l

(=

onCreate()

onBind()

with the service )

g (Client interacts

onUnbind()

- onRebind() |

onDestroy()

!H *
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Activating components: intents

Ta Activities, Services kal Broadcast
receivers

ETTIKOIVOLVOUV PETAEU Toug Je Intents.

T givan Ta intents;
MnYaviGuoOC PETAPOPAC DEOOPEVLIV
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Activating components: intents

Intent intent1 = new Intent(CurrentClass.this,
NextClass.class);

startActivity(intent1);
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Activating components: intents

Intent intent1 = new Intent(CurrentClass.this,
NextClass.class);

intent1.putExtra("name”,”Ventrix”);

startActivity(intent1);
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Activating components: intents

Intent intent1 = new
Intent(Intent. ACTION_VIEW,
Uri.parse("http://www.site.com")));

startActivity(intent1);
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The AndroidManifest.xml File

To kevTpIKO APYEIO TNC EPPUPMOYIC NAC

<?xml version="1.0" encoding="utf-8"7?>

<ranifest xmins:android="http://schemas.android.com/apk/res/android"
package="com.my_domain.app.helloactivity">

<application android:label="@string/app_name">

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

</application>

</manifest>
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The Permission System

<uses-permission android:name="android.permission.*** "/>

READ_CONTACTS
INTERNET
SEND_SMS

RECEIVE SMS
VIBRATE
CHANGE WIFI STATE
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Resource Types

1. Simple Values

1. Color Values

2. Strings and Styled Text

3. Dimension Values
2. Drawables

1. Bitmap Files

2. Color Drawables

3. Nine-Patch (Stretchable) Images
3. Animation
4. Menus
5. Layout

1. Custom Layout Resources
6. Styles and Themes
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Resource Types Example

string.xml
<resources>

<string name="hello">Welcome!</string>

<string name="hello2">I'm glad to see you!</string>
</resources>

String str = getString(R.string.hello2);
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User Interface
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View Groups

FramelLayout ScrollView

Ga_llery Spinner
GridView SurfaceView
LinearLayout TabHost
ListView TableLayout

RelativeLayout ViewFlipper

AndroidDev.gr



User Interface

Avo TpoTrol onioupyicac GUI

Declare Ul elements in XML.

Android provides a straightforward XML
vocabulary that corresponds to the View
classes and subclasses, such as those for
widgets and layouts.

AndroidDev.gr



User Interface

<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmins:android="http://schemas.android.com/apk/res/android™
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:orientation="vertical” >
<TextView android:id="@+id/text"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello, | am a TextView" />
<Button android:id="@+id/button”
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello, | am a Button" />
</LinearLayout>

AndroidDev.gr



User Interface

Xpnopotroiévrac to XML File

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView.(R.layout.main_layout);

}

AndroidDev.gr



User Interface

Avo TpoTrol onioupyicac GUI

Instantiate layout elements at runtime.
Your application can create View and

ViewGroup objects (and manipulate their
properties) programmatically.

AndroidDev.gr



Android Developers Site

R
W

http://developer.android.com/
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Real World Example
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