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Wir gratulieren Ihnen, dal3 Sie sich fiir einen
Android-Baukasten entschieden haben

* Volle Java-Sprachunterstiitzung
* Bis Compiler-Level 6

* Reichhaltiges API
* Breite Gerateauswahl

* Vielfaltige Moglichkeiten
» Organizer, Social, Player, Recorder, Navigation, Spiele,
Barcode Scanner, Stimmgerat, Taschenlampe, u.v.a.m.

* Ideal fuir die Realisierung eigener Ideen
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Verhaltensmaliregeln

* Vermeiden Sie unnotige Instanziierungen
» Heap fiir Ihre Prozesse begrenzt
» Garbage Collection langsam

* Vermeiden Sie haufige Schreibvorginge
* Unperformant wegen Flash-basiertem Speicher

* Vermeiden Sie Blockierung des UlI-Threads

* ,,.Die Anwendung reagiert nicht*

* Vermeiden Sie haufige Netzwerkzugriffe iiber den
Mobilfunkbetreiber

e Verbraucht hohe Akku-Leistung
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Der Baukasten

goomle

ROBOTMANN

Laufzeitumgebung Device
Activity Broadcast Receiver
Resourcen Service
R ContentProvider
View Emulator
AndroidManifest.xml ADT
Platform AVD
IDE — SDK
Java JDK :
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Die Bodenplatte: Ein Java JDK

 Haushaltstibliche Version
* (nicht mitgeliefert)

 Nur fur IDE und SDK

* Android bringt sein eigenes ,,Java‘ mit
* Eigene Laufzeitklassen und Dalvik VM

Java JDK
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Das Android SDK il

et
Chlib
Eprnguard
support
* Bezugsquelle Esyzﬁm
o _qtemplates
http://developer.android.com/sdk/ o _moves.
andrmd.bat

» Bei Bestellung angeben ob fiir Zﬂﬁu.ﬁir'bat

. . Edmh’acedump.exe
Wll’ldOWS ) MaC O S X ) Llnux drawgpatdﬁ.bat
@Emulat@r.exe
[ emulator_NOTICE. txt
@Emulamr—arm.exe
@Emulamr—xﬂﬁ.exe
Eeb: 1tool.exe
hierard'uwiewer.bat
Ehprnf—cnnv.exe
[Flint.bat
Emksdcard.exe
mnnimr.bat
mnnkeyrunner.bat
| NOTICE txt
|_vi source.properties
Esqliteiexe
h'au:eview.bat
Ezipalign.exe

I platform
° Tools Etﬂltﬂs

W' AVD Manager.exe

* SDK Manager " SDK Manager.
' 5DK Readme.
« AVD Manager TR

 Bestandteile kontrollieren TR /

SDK Manager S D K tools AVD Manager
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3 Android SDK Manager 10l =|
Packages Tools
SDK Path: F:\Java'android-sdk-windows,
Cr anager pacoges
i Name |_apr [ Rev. [status [«
[ Tools
I Android SDK Taols 20.0.3 B9 Installed
: "% Android SDK Platform-tools 14 | Binstalled
[2] Android 4,1 (APT 18)
° I t 11 ° d Documentation for Android SDK 16 2 Bnstalled
O soxAstform 15 2 W notinstaled
nstaliicren un D% mxowtom L2 & teteeioks
o . O '% ARMEAST v7s System Image 15 2 W notinstaled
aktualisieren von 0% oot AR
O E sources for Android 50K 6 2 | § notinstaled
-] Android 4.0.3 (AP 15)
-]l Android 4.0 (APT 14)
H-[] ] Android 3.2 (APT 13)
-]l Android 3.1 (APT 12)
-]l Android 3.0 (APT 11)
° Pl f d _T 1 &[] &l Ancoid 2,3.3 (AP 10)
atformen un 00ls B 2z 0t
& SDK Platform 8 3 Binstalled
° & Samples for SDK 3 1| Binstalled
e Dokumentation B Googe 0% s 2 |Breoi
[ ‘& DualScreen APTs E 1 | ¥ wotinstalled
[ ‘& Realip E 1 | ¥ wotinstalled |
° 11 [ e GaLaxy 7a6 E 1 | ¥ wotinstalled
Que en -]l Android 2.1 (AP1 7)
E-[] ] Android 1.6 (APT 4)
o : : -]l Android 1.5 (APT 3)
* Ergdanzende Bibliotheken S8
ﬁ Android Support Library 10 &Insiﬁlled
&8 Google Aot Ads 50K 7 ¥ notinstaled d|
Show: [ Updatesilew [ Installed [~ Obsolete Select Mew or Updates ml
Sortby: © API level " Repository Deselect Al Delete ?padmges...l

[
Done loading packages.

platform-<n>

SDK Manager
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Platform — android.jar

junit.framework ,n4r5id.accessibi

java.applet T junit.runner :

;ava a:i * __— java.awt.font an:ro%:.acco:ntg

. . . // java.beans android.app.* (3)
java.lang.instrument / java.io android.appwidget

android.bluetooth
android.content.* (3)
android.database.* (2)
android.gesture
android.graphics.* (3)
android.hardware
android.inputmethodservice
android.location
android.media
android.net.* (3)
android.opengl

android.os
android.preference
android.provider
android.sax
android.service.wallpaper
android.speech
android.speech.tts
android. telephony.* (3)
android. test.* (3)
android.text.* (5)
android.util
android.view.* (4)
android.webkit
android.widget

java.lang.management
java.rmi.*
java.util.spi

java.lang
java.lang.annotation
java.lang.ref

javax.accessibility ?ava~1azg-reflect
javax.activation / ?ava.mat
javax.activity / IS . s
javax.annotation / IR .é )* 5)
3 . / ava.security.
javax.annotation.* / J y

3 . P w / java.security.acl
javax.imageio. / -
javax.jws.* s

javax.lang.* [ java. text
: ; ‘ java.util

javax.management.* . .
a . - | java.util.concurrent.* (3)
javax.naming. |

3 . \ java.util. jar

javax.print.* \ ! | .

5 q java.util.logging

javax.rmi.* ! .

a % \ java.util.prefs

javax.sound. L :

a . \ java.util.regex

javax.swing.* \ . . .

a \ java.util.zip

javax.tools.* \ .

: q \ javax.crypto

javax.transaction.* \ ! .
javax.crypto.interfaces

javax.xml.soap t
javax.xml.stream.* RIS - G LD P2
javax.net

javax.xml.crypto.*
2 e javax.net.ssl

javax.xml.ws.*
J javax.security.* (5)
javax.sql

org.omg.* . - *
org.w3c.dom.bootstrap \\\\ JEEELoETiLo = (L)

org.w3c.dom.events ) ~__

ax.microedition.khronos.opengles
javax.microedition.khronos.egl

org.apache.http.* (32)
org.Jjson

maps.jar platform-<n> android.jar
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Der AVD Manager

* Erstellen Virtueller Devices

* Images und
Konfigurationen

* Varianten von
 Bildschirmgrof3e
 Pixeldichte
» Hardwareausstattung

Create new Android Virtual Device (AVD) ﬂ
MName: | WVGABSS_API7_Google
Target: IGoogle APIs (Google Inc.) - API Level 7 j
CPUJABL: |ARM (armeabi) =l
SD Card:
& Size: [ 1024 vz =]
" Fie: | BrOWISE, ., |
Snapshot:
I Enabled
QVGA 240x320
WQVGA400 240x400 [ »
& Bultin:  [wveass4 |
WQVGA432 240x432  Resolution: |Def2ult (WVGASDD -
HVGA 320x480 WOVGA40D o
HVGA 1
WVGAS800 480x800 = WQYGA432 <
roperty o K [=
WVGAS854 480)(8% Abstracted LCD density 240 =]
Max VM application heap size | 24 Delete

I™ Cwetride the existing SYDuwith the same name

Create AVD I Cancel

» Speicherkartengrof3e und -Inhalt

AVD

AVD Manager

WVGA800
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Emulator

- 8:45 am

e Flihrt ein
AVD aus 0000

See all your apps. anEm £ 2
Touch the Launcher icon. HHHR ") / ()
EEEE 4 'EV
(AWl O O )

* Aber langsam

1 12 3 Ja|s |6 [7 ]s |o [o |
Rl s
S ccloleiini o Emulator
[_ [_ [_"[—f; Screen
(Telefon)
LAN
SD-Card

>emulator —avd DesireWGASBAE
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Mit Smartphone/Tablet entwickeln Device [

Screen
. . . . Sensoren
* Geeignete USB-Treiber installieren —
E[!\t-\ '_'Iym Camera
oo ntwicklung
[ J
Am Gerat USB-Debugging Telefon
° Einstellungen > Debugmodus bei Anschluss eines USB- WLAN
Gerats
« Anwendungen > Aktiv bleiben e
. Display wird beim Laden nie in den -
° EntWICklung > Ruhezustand versetzt
e USB-Debugging aktivieren  |Hiioakb b L2
Falsche Standorte zulassen
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ADB — Android Debug Bridge

* Fir Kommunikation mit Emulatoren

und echten Geriten Fradh devices

: : List of devices attached
* Deviceliste emulator—5554 device

°];0gausgaben, HTH41 PL1B695 device

D/SuffaceFlinger( 92: Layer::réquestBuffer(this=Bx6235h8). index=8. pid=%2, w=488. h=762 success
D/SurfaceFlinger< 92>: Layer::requestBuffer(this=0x6285h8). index=1. pid=72, w=488, h=762 success
i 22>: Window already focused. ignoring focus gain of: com.android.internal.view.IInputMethodClie

: Starting activity: Intent { act=android.intent.action.MAIN cat=[android.intent_.category.HOME]
f 1g=Bx182000080 cmp=com.htc.launcher/.Launcher >

D-Sensors 92%: close_akm, fd=180
92>: Layer::setBuffers<this=8x582730>, pid=281. w=488. h=880
92>: Law tBuf fersCthis Be73a), pid=2081. @, h=88A
925: Layer::requestBuffer{this=Bx589738>, index=l pid=281, w=488, h=880 succe

- i g 92>: Layer::requestBuffer{this=0x589738>. index=1: pid=2081,. w=488. h=888 succe;; ///////
D AKB273 ( ?23: Compass CLOSE

° Shell Eﬂlxgadh —e shell
1=
 Dateiaustausch config |

cache

sdcard

e (De)lInstallation von Apps ard

adb
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E — Unterstutzung

Android SDK Manager
 Fir alle namhaften IDEs | AVD Manager
» Fiir Eclipse direkt von Google ' fnAndedtnt
* ADT — Android Developer Tools

#laaol5t oM 0 (7 toocat £ PO0OE [+ ~-EB~=85
Name: |~
5 B emulator-5554 Online Desire [2. 1-update?, debug]
system_process 65 8500 Log |
e Tine I |pid [tag | esssge Al
android.process.score T 8803 07-11 10:57... D 368 dalwikwvm GC freed 636 objects ~ 52016 byte
com.android.alarmdock 152 8508 07-11 10:57. .. W 368 Resou Converting to string: TypedValue
android.process.media 174 8614 = 07-11 10:57. .. ) 368  HResou. .. Conwverting to string: TypedValue{
<am svox.pico 182 ::g g File E}q:llnrer pcs 07-11 10:57. .. I 368  Syste. .. HelloWorldActivity.onCreate()
- 07-11 10:57... ) gz Aoctiv. .. Launch timeout has expired. givin
mail 8621 Mame 07-11 10:57. .. W 52 hotiv, .. Activity idle timeout for History
com.ndroid.packageinstaller 462 8622 07-11 10:57... I 5z hotiv, .. Displayed activity de. borze hellcw
com.android.customlocale 5360 8623 = E data ‘l | v
de.borze 5645 8604
B B emuiator-5556 Online Test? [2. Lupdate 1, = anr
system_process 64 8624 H
com.android.inputmethod.pinyin | 115 8525 = E;- app Rz I
4 s 3 . .
Iy com.example.android. apis.apk 2227367 2010-07-11
1 .
Il com,example.android.notepad. apk 43282 2010-07-11
Iy com.example.android. simplewiktionary.a 21466 2010-07-10
o
Iy de,borze, hello,apk 14144 2010-07-11
(= app-private 2010-07-03

IDE  inteliv IDEA

Eclipse

+ ADT NetBeans
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Die AndroidManifest.xml

* Identifizierung
* Package
* Voraussetzungen
e Hardware
e Berechtigungen
e Versionen
 Bestandteile

<manifest
xmlns:android="http:/ /schemas.android.coms/apk/res/android™
package="ds.borz=s.http"
android:versionCode="1"
android:versionName="1.0" >

<uses-adk
android:minSdkVersion="7" />

fuses-permission

android:name="android.permission. INTERNET"™ />
Luses-permission

android:name="android.permissicon. FRITE EXTERNAL STORAGE" />

<uzes-feature
android:name="android. hardwvars. camera™ />

(A Activity
: : res- -sdk (P|Provider
AndroidManifest.xm| rearesfeatre  eoe =t =
R |Receiver
| 5 |Service
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View

* Oberflachen
und -elemente

* Layouts
» Widgets
e CustomViews

* WYSIWYG

View

IDE

Eclipse
+ ADT

5= putiine &2

|71 players.xml &3 - 0O
1 Palette ——

default - Mexus One - -
I Palette = | D |
| Form Widgets r Light = | (@ Playersactvity ~ |
[ Text Fields e - | S
L= Layouts

I:‘ LinearLayout {(Vertical)
I:‘ LinearLayout {Horizontal)
Relativel ayout

|:| Framelayout

E- Indude Other Layout
E} Fragment

|:| TableLayout

E TableRow

[ composite

0 aaqQas (A

[ Images & Media

[ Time & Date

[ Transitions

[ Advanced

[ Custom & Library Views

=)

FEC

| LEm1 - J
Players: l - éjl ! r.?.l
&)

SaartAznd |

i N

Graphical Layaut] .5 plafers.ml|

Bl I___| LinearLayout

TextView - "Course:”™
E courseSpinner
I':'ID LinearLayout

E TextView01 - Players:”

: ]f—il removePlayerButton - *-
]f—ﬂ newPlayerButton - "+
Elﬁl ScrollView

""" D playerlist (LinearLayout)
Button - "Start Round®

e —

Layout Parameters []

Width fill_parent
Height wrap_content
Weight
Gravity
Margins 1
Text @stringfcourse
Hint
Text Color
Text Appearance ?android:attr ft
Text Size 20sp
Content Description
TextView 1
Tmned [ PRT ST

Herbstcampus 2012 — Roboter-Baukasten
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Ressourcen

e Arten:

Ressourcen .
» Texte, Bilder,
anim Layouts, Meniis,
xml menu
Farben, Grof3en,
values el . .
Animationen
b P
drawable .
e Varianten:
layout-land

=] e Sprache, Land,

—|  layout Auflosung, Grofe,
1
— Orientierung, Version

Gld: res
IE- drawable
-z drawabledand

------ * splash.png
=2 layout

----- [Z] holes, xml
----- (21| mair, xrnl

----- [3] newcourse.xml

----- |21} players, xml

----- [2] splash,xmil

----- (] summary_header. xml
----- [ summary_row.xml
----- (3] summary.xml

- layoutdand

----- (2] mair, xrml

----- |21} players, xml

== menu

----- (1] oldgame.xml

----- [l options_summary.xml
----- (3| options. xml

El-= raw

----- é ding.oag

----- g dung.ogg

== values

----- [} arrays., xml

----- [} strings.xml

= values-de

- [Z1] strings.xml
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R  Zugriff auf Ressourcen

* Auswahl zur Laufzeit
abhangig von Konfiguration

menu
m setContentView (R.layout.main) ;
Button button = (Button) findViewById(R.id.pr=fsButton):
fianable MenuInflater menulnflater = getMenuInflater():

menulInflater.inflate (E.menu.menu, henu)

— layout

—

[ L]

Herbstcampus 2012 — Roboter-Baukasten 17
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* Fir User Interface

Activity

— verantwortlich
= onCreate .
Activity, e Was ist zu sehen?
ActionBar Lif | .
O;eﬁg; e * Content View
Dialog Bundle e Action Bar?
Menu
Event Listener
Content . .
View  Short Operations * Was geschieht bei Events?
onClick e Nichts Blockierendes

* Warum bin ich so kurzlebig

sichtbar

Herbstcampus 2012 — Roboter-Baukasten 18
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Service

|start5&rviceinew Intent (this, SynchrGnizEIIntentSEIvice.class]];I

* Hintegrundoperationen
e Startbar von User oder
bei Systemereignissen

Servtzef>wuw
Long Operations AIDL

rackage de.borze.service;

 Offentliche Dienste
* AIDL

e Aufrufbar von anderen Prozessen

interface IAdderService {

int add{int opl, int op2 };

* Generierte Stub + Proxy

case TRANSACTICON add:
{

int _argl:

_argl = data.readInt(};

int argl;

_argl = data.readInt();

int result = this.add(_argld, _argl):;
reply.writeNoException() :
reply.writelInt (_result);

retorn troe;
Herbstcampus 2012 — Roboter-Baukasten 1 19
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o <I;_\a ufze|tu mgebung Intent ACTION_DIAL tel: Telefon
= Intent. ACTION_VIEW http: Internet
\ Intent. ACTION_SENDTO mailto: Email
new Intent (Intent.ACTION DIAL, Url.parss("tel:22 22 22 ")); | |ntent. ACTION_VIEW geo: Map

Intent = o
Intent
| new Intent (context, Updateﬁervice.classj;l

* Nachricht zum Start einer Activity oder Service
* Dedizierte Klasse
 Standard-Action und Uri

* Objekt oder Content Ressource

"content://media/external/audio/media/" + id

» Wird von Laufzeitumgebung aufgelost
e Custom Action mit Extra-Daten

Herbstcampus 2012 — Roboter-Baukasten 20
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Laufzeitumgebung

App

NotificationManager

07_NotificationsAnd PendingIntents

NOtiﬁC atiOIl und P ending 5. September 2010 1 16:52

Intent = Androd ' —

. . | = Call required
e Hinweis an Benutzer Intent = -

e [gnorieren

Erzeuge mit Icon, Text und Vibrationsmuster fiir StatusBar

L f\]{t]\/ltat Hotification callNotification = new Motification|
E.drawable.tel, "Call", System.currentTimeMillis()):
Starten callMotification.defaults |= Notification.DEFAULT SCOUND:

callNotification.flags = Notification.FLAS AUTO CANCEL;
callNotification.vibrate = new long[]{500,500,500,500%};

Definiere spater auszuldsende Aktion....
Intent calllIntent = new Intent (Intent.ALTION DIAL, Uri.parss("tel:" + number)):
PendingIntent callPendingIntent =

PendingIntent.getdctivity(this, 0, calllntent, Intent.FLAS ACTIVITY NEW TAZE);

Setze Titel, Text, auszuldsende Aktion fiir gedffnete Benachrichtigung
callNotification.setLatestEventInfo(this, "Call reguired”, number, callPendingIntent);

f Wersende Benachrichtigung
HotificationManager notificationManager =
(HotificationManager) getSystemService (Context . NOTIFICATIO

=
Ly
]
o]
=

1
[
J

notificationManager.notify(l, callMNotification): —
Herbstcampus 2U1Z — DNUDUICI-DAUKAdLCLL L1
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Laufzeitumgebung

i \» Broadcast Receiver
Broadcast Receiver !
&

* Erhalten Nachricht bei
Systemereignissen

* Boot completed
» SMS received
 WiFi connected
 Battery low

 KOnnen Services starten

Herbstcampus 2012 — Roboter-Baukasten 22
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Widget

* Injizieren
RemoteView
in Oberflache

 Periodisch
aktualisierbar
* Broadcast
e Alarm

Laufzeitumgebung

AlarmManager

onUpdate

(j» Widget

Berlin

for (int widgetId : appWidgetIds) {
RemoteViews remoteViews =
new RemoteViews (context.getPackageName (), R.layn‘at.widget_text];
remoteViews.setTextViewText iR.id.appvidget_text, date) ;
appWidgetManager.updateppWidget (widgetld, remoteViews):

remoteViews. setOnClickPendingIntent (R.id. imageVievStop, pendingStoplIntent) ;

e Stark eingeschriankte Interaktion

Herbstcampus 2012 — Roboter-Baukasten 23



isHerbstcampus

Laufzeitumgebung

SQLite

|

Uri uri = Browser.BOCOEMARKS URI; // "content://browser/bookmarks"

String[] projection = Browser.HISTORY PROJECTION;

String selection = nnll;

String[] s=selectionfrgs = new Stringl[li}:

String sortOrder = nnll;

Cursor cursor = managedfuery(uri, projection, selection, selectionfrgs, sortOrder):

Content Provider

Content | ContentProvider
* Bereitstellung von Daten 3

Uri CRUD Operations

¢ AdreSSierung durCh Uri é;.c.)m.android.bluetooth.opp.BIuetoothOppProvider

com.android.browser.BrowserProvider
com.android.htmlviewer.FileContentProvider
com.android.providers.applications.ApplicationsProvider
: : com.android.providers.calendar.CalendarProvider2
o AUSIGSCH dU.I'Ch PI'O_] ekthnen com.android.providers.contacts.HtcContactsProvider2
com.android.providers.contacts.SocialProvider
com.android.providers.downloads.DownloadProvider
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Laufzeitumgebung

android.R
String titleColumn = cursor.getColumnMName (Browser.HISTORY PROJECTICON TITLE TNDEX) ;
String urlColumn = cursor.getColumnName (Browser.HISTORY PROJECTION URL INDEX) ;
Listhdapter adapter = new SimpleCursorifdapter |

thi=,

android.R.layout.simple list item 2,

cursor,
new String[] {titleColumn, urlColumn},
new int[] {android.R.id.t=extl, android.R.id.texts});

zsetlLizthdapter (adapter) ;

Z Ml @ 13:06
44" SQLite’Databas e —

ListActivity Vanille

193

Adapter 4/ . Erdbeer

165

layout
Schokolade
204

* Adapter verbindet

Schokosplitter
128

* Views eines Teil-Layouts

L1st ACtiVity * Projektion eines Curs.ors N
e Custom oder android.R

Karamel
215

Herbstcampus 2012 — Roboter-Baukasten 25
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Laufzeitumgebung

App

APK

e B
. . Jjava
* Klassen (und Libraries)
werden ge-dext
Ressourcen Activity Broadcast Receiver
anim — Dﬂ:’gi?:s. Widget
e Ressourcen und Dex werden = men
. o o o 1lues-en Menu S .
zu APK-Datei1 gezipt, signiert == T e ervice
und aligned poy -
eyoutiand DA ciha ContentProvider
Adapter Uri CRUD Operations

e Direkt installiert, iiber Firmen- g T &

.o — AndroidManifest_xml requires-feature Use.s-s.ldk

Server, liber GooglePlay oder Cevpemaon
alternativem ,,Store*

lew
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Q&A

* Wie Sie sehen, 1st Android ganz einfach...

. Laufzeitumgebung Device

android. R Launcher Matfications AlarmManager SClLite Screen
Sensoren
Ressoyrcen Activi Broadcast Recejver —
ActionB ar ) onJpdate
arim Lifecycle Widge Camera
. Operations ."
xmi Dialog Bundle | Telefon
onCreate| |
values Menu ‘\_.___/i ntent WLAN
Event Listener
q Shaort O perations Long Operations
drawahble

ListActivity | Content (ContentProvider

Adapter 4/’ C Ui CRUD O peratinn

[E]Prmrlder
i i requires-feature uses-sdk Receiver
AndrOIdMEnlfeSt'xml uses-permission |[S]Service

>epulator —avd DesireWUGABBOA

maps.jar platforme-=n:= android. jar adh AVD
e |EED
SDK Manager docs SDK tools AVD Manager
Java JDK
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Vielen Dank!

Manfred Borzechowski

Lambdalogic Informationssysteme GmbH



