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History

2005 Google buys Android, Inc.
Work on Dalvik starts

2007 OHA Announced
Early SDK

2008 G1 Announced
SDK 1.0 Released

2009 G2 Released
Cupcake, Donut, Eclair

Mdrakdnd

Android and Java

Android Java =
Java SE -
AWT/Swing +
Android API
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ANDROID STACK

marakana

The Stack

Applications

= @= @ = @
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Application Framework

Activity Window Conient
Manager Manager Providers

View
System

Package Telephony Resource Location Motiication
Manager Manager Manager Manager Manager

Libraries

Android Runtime
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Linux Kernel

Android runs on Linux.

Linux provides as well as:
Hardware abstraction layer
Memory management
Process management
Networking

Users never see Linux sub system

The adb shell command opens
Linux shell
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Native Libraries

Bionic, a super fast and small
GPL-based libc library optimized
for embedded use

Surface Manager for composing
window manager with off-screen
buffering

2D and 3D graphics hardware
support or software simulation

Media codecs offer support for
major audio/video codecs

SQLite database

WebK:it library for fast HTML
rendering

Applications
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Dalvik

Mdrakdnd

Dalvik VM is Google’s implementation of Java

Optimized for mobile devices

Key Dalvik differences:

Register-based versus stack-based VM
Dalvik runs .dex files

More efficient and compact implementation

Different set of Java libraries than SDK

Mdrakdnd

Application Framework

Activation manager controls the life
cycle of the app

Content providers encapsulate data
that is shared (e.g. contacts)

Resource manager manages
everything that is not the code

Location manager figures out the
location of the phone (GPS, GSM,
WiFi)

Notification manager for events
such as arriving messages,
appointments, etc

Applications

(Crome ) (oomace ) (Corone ) ((mowser ) (Comer )

Application Framework
Window Content View
Manager Providers System
Telephony Resource Location Notiication
Manager Manager Manager Manager

Libraries

Android Runtime
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Applications
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' you want!
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Android SDK - What’s in the box

SDK

Tools
Docs
Platforms
Data
Skins
Images
Samples
Add-ons
Google Maps
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! apkbuilder
! ddms — lib
! dmtracedump ! mksdcard
! draw9patch
! emulator
! hierarchyviewer ! zipalign

Marakdna

The Tools

adb - hprof-conv

android Jet

- layoutopt

- sglite3
- traceview

Tools are important part of the
SDK. They are available via
Eclipse plugin as well as command
line shell.

Cabo:tools marko$ ls

Jet

NOTICE.txt

adb

android

apkbuilder mksdcard
source.properties

Marakdna

HELLO WORLD!
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Create New Project

New Android Project

Use the Eclipse tool to create a new
Android project.

Here are some key constructs:

¥ Use default location
Location

() Create project from existing sample

Project Eclipse construct s

Target minimum to run v o —
App name whatever &
Package Java package ;d“‘.m it
Activity Java class

)
z
F

Mmarakanda
The Manifest File

<?xml version="1.0" encoding="utf-8"?>
<manifest xmins:android="http.//schemas.android.com/apk/res/android"
package="com.marakana"
android:versionCode="1"
android:versionName="1.0">
<application android:icon="@drawable/icon"
android:label="@string/app_name">
<activity android:name=".HelloAndroid"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity> /

</application>

<uses-sdk android:minSdkVersion="5" />

</manifest>

-
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The Layout Resource

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

<LinearLayout xmlns:android="http.//schemas.android.com/apk/res/android"

android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent”
>

<TextView
android:layout_width="fill_parent”
android:layout_height="wrap_content”
android:text="@string/hello”
/>

</LinearLayout>

Marakdna

The Java File

package com.marakana;

import android.app.Activity;
import android.os.Bundle;

public class HelloAndroid extends Activity {
/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

}

Marakdna
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Running on Emulator

AN 54:G1

b/~ 1\ 4
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MAIN BUILDING BLOCKS
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Activity is to an

application what
web page is to a
website. Sort of.

e o

wapecha

maore than 2,900,000 articles
of the Wikipedia
encyclopedia,

hl-l. Canegories
In the news
i Featured conent
Dt you knew
@, Random articles
_ Popular pages

Help Abest Wapeta

Mdrakdnd

Anoth
Activi

Activities

Android Application

a | N Anoth
Main Activity Activi

L LR

wapedis. iondon

LTS

wapedha london

1, Featured article

Novernber 30, 1982,
1ths a5 the follow-up
o jackson's criically and
commercially suocessful 1978
albwm O ¥all. Thrifler
explores similar genres to those
of Off the Wakt, includsng funk

L ul, saft rock, REB and

Activity Lifecycle

Activities have a well-
defined lifecycle. The
Android OS manages

your activity by
changing its state.

You fill in the blanks.

Mdrakdnd

Starting

(1) onCreate()
(2) onStart()
(3) onRestorelnstanceState()
(4) onResume()

(3) onResume() (1) onSavelnstanceState()

(2) onStart() (2) onPause()
(1) onRestart() onResume()
(1) onSavelnstanceState()
Stopg (2) onStop() Paused
onDestroy()

or <process killed>
<process killed>

marakana.com
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Another
Activity

Intents

Intents are to Android Application

Android apps m
implicit and

what hyperlinks
explicit. Sort of Android Application

are to websites.
] . Activity
relative links.

They can be

Intent

Mmarakanda
Services

A service is something that can be started and
stopped. It doesn’t have Ul. It is typically managed
by an activity. Music player,

for example

Afl @ 6:08 PM

% Unknown artist

marakana.com
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Service also has a
lifecycle, but it's
much simpler than
activity’s. An activity
typically starts and
stops a service to do | Stoppe
some work for it in

the background.

Such as play music,

check for new or
tweets, etc.

Service Lifecycle

onStart|

onDestroy()

<process killed>

i

Marakdna

Starting

’

(1) onCreate()
(2) onStart()

0

;

Running

onStop()

Destroyed

Content Providers share
content with applications
across application
boundaries.

Examples of built-in
Content Providers are:
Contacts, MediaStore,
Settings and more.

Content Providers

Marakdna

Content
Provider

insert()
update()

delete()

query()

marakana.com
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Broadcast Receivers

Registers for certain Intents

Gets notified when Intent happens

An Intent-based publish-subscribe mechanism. Great for listening
system events such as SMS messages.

Mdrakdnd

ANDROID USER INTERFACE

marakana.com
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Two Ul Approaches

Procedural

Declarative

You write Java code
Similar to Swing or AWT

You write XML code
Similar to HTML of a web page

You can mix and match both styles.
Declarative is preferred: easier and

more tools

Marakdna

XML-Based User Interface

@) *main.xml 5
Editing config: default

Devices Config Locale| | Theme.Light

= B | B= outline | = Properti 53 =ty
L) o T 2 -
= e

8| Create... | | Property Value

(A]) AbsoluteLayout

¥ Button

Buffer type

& Layouss = Hello World! Look ma, it ] e m

works!

(D) DialerFilter

(E] ExpandableList. Click me!
FrameLayout { J
GridView

[H) Horizontalsere.

(1] imageSwitcher
s > -_—
| Views ®

(@) GestureOverla...
(3) surfaceView

@) view

@ viewstub

(@ AnalogClock

(@ AutoComplete...
() Button

=

Layout | main.xm|

Use WYSIWYG tools to build powerful XML-based Ul.

Clickable

Content descriptio

Cursor visible

Digits

Drawable bottom
le left

Fading edge
o Fading edge lengtt

Focusable in touch
Freezes text
Gravity

Easily customize it from Java. Separate concerns.

marakana.com
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Dips and Sps

px (pixel) Dots on the screen

in (inches) Size as measured by a ruler

mm (millimeters) Size as measured by a ruler

pt (points) 1/72 of aninch

dp (density-independent pixel) Abstract unit. On screen with 160dpi,
1dp=1px

dip synonym for dp and often used by Google

sp Similar to dp but also scaled by users font
size preference

Marakand
Views and Layouts

ViewGroup

ViewGroups contain other Views but
are also Views themselves.

marakana.com

16



Android Overview

[MArakarnd
marakana
Common Ul Components
Android Ul includes many < e
common modern Ul Y smay
widgets, such as Buttons, s w
Tabs, Progress Bars, Date |- =

and Time Pickers, etc.

Monday November 16,
2009

Marakana
Selection Components

Action

Some Ul widgets may -

be linked to zillions of Adventiire )

pieces of data.

Examples are ListView  apimation A

and Spinners

(pull-downs). Children v/
Comedy v
Documentary o
Nrama

marakana.com

17



Android Overview

[MArakarnd

Marakdna

Adapters

Abbaye de Belloc

Abbaye du Mont des Cats

Abertam
Adapter

Ackawi

Data
Source

Acorn

Adalnct

To make sure they run smoothly, Android uses
Adapters to connect them to their data sources. A
typical data source is an Array or a Database.

Marakand
Complex Components

Certain high-level components are simply
available just like Views. Adding a Map or a
Video to your application is almost like adding a
Button or a piece of text.

=17} «riﬂm.ﬂ oszam @ « HUMl@Desm @00 « BHEI® v5sam

i v cuneears

marakana.com
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Menus and Dialogs
M@ s:17em THl @ s:16pMm
{Categoryand Order | VJ

If you want to choose another menu resource,
go back and re-run this activity.

A\ Header title

Middle most often

Last most often First least often
Middle least often Last least often
] _ marakang
l . . .
Graphics & Animation
Y
if"f" Left
’
iff;’f’ Android has rich support for 2D graphics. Center
i{; You can draw & animate from XML. nght
Y You can use OpenGL for 3D graphics.
| Positioned
Positioned
Positbned

[t Nongapay
CoEp  Alogy
© - Default  ““Sapay
e ~elelc,

n  Muliply  Screen

w2 Custom |

marakana.com



Android Overview

[MArakarnd

Mdrakdnd

Multimedia

AudioPlayer lets you simply specify
the audio resource and play it.

VideoView is a View that you can
drop anywhere in your activity, point
to a video file and play it.

XML:

<VideoView
android:id="@+id/video"
android:layout_width="fill_parent"
android:layout_height="fill_parent”
android:layout_gravity="center” |>

Java:

player = (VideoView) findViewByld(R.id.video);
player.setVideoPath("/sdcard/samplevideo.3gp");
player.start();

Mdrakdnd

Google Maps

O D@ 11:44 AM

Google Maps is an add-on in Android. bl
It is not part of open-source project.

However, adding Maps is relatively
easy using MapView.

XML:
<com.google.android.maps.MapView
android:id="@+id/map”
android:clickable="true"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:apiKey="0EfLSgdSCWIN...A"
/>

marakana.com
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DEBUGGING
ANDROID APPS

Mdrakdnd

LogCat

% Tovnts [ eeo (@ e xvor i,
[ Log | GoifScore  ServicesDemo  MyService
_ Message

POOO0 +F -8 -0

Helloworld  GeoTwitter (31) -

The universal, most
versatile way to track Time r
what is going onin il el bt i i Al

01-13 07:00:33 223 fafelledisScan foan directories external

your app.

Can be viewed via
command line or
Eclipse.

Logs can be
generated both from
SDK Java code, or
low-level C code via
Bionic libc extension.

01-13

0-13
01-13

01-13

Filter:

:00:34

0Li16
0L:16
01:16
02:23
02:23

:02:23
102:73
102:23
102:33

02:23

02:23
102:23
:02:23

102:23
102:33
02:23

215
215

215
215
215
215
215

Safellediadoan processDirectory
SafetlediaScan processDirectory
SafetlediaScan processDirectory
SafellediaScan processDirectory
SafetlediaScan processDirectory

/sdeard, WEUF.DISAFE FNG.OISAFE GIF.OISAFE B
Jedeard /LOST IR, WBLE OTSAFE FHNG OISAFE BIF
/edcard fdownloed , WBLP.OLSAFE PNG. OISAFE BIF
ssdcard/dein, WHHMP DISAFE PNG DISAFE GIF OISA
/sdcard doin /1 0DANDRD, WELF OTSAFE NG OISAFE

SafellediaScan prescan time: 4ims

SafellediaSoan
SafellediaScan postscan time

scan time: 18ms
s

fafelfediafoan  total time: SEms
HediaScanner Sdone scarming volume external
MedisScanner prescan time: 197

MediaScanner

scan time: 348ms

HediaScanner postscan time: Ons

MedisScanmer  totsl time

HediaScannerSdone scarming voluwe external

Activitytanaqlisplayed activity com.warakana/ GeoTwitter: 46553 me (total 75
ARtfhcsembler generated secanline 00000077: 03545404 00000A04 00G0GO0D [ 25 ip
ARMhssenbler gensrated scanline 00000177: 03515104 00001401 DOUOODOD [ 73 ip

Toeetsadapter bindView 65759858

=

TreetsAdapter bindView 6578885126
Treetsadapter bindView E57E808550
Twestshdapter bindView 6578760258
Tweetshdapter bindView ES7S63TZ36
Tweetshdspter bindView 6578275745
Treetshdapter bindView 6578263740
Tweetshdapter bindView 6578213789
Tweetsadapter bindView 6578988894
TweetsAdapter bindView 6578889126
Treetsadapter bindView ES7E808550
Twestshdapter bindView 6578760258
Trestshdapter bindView 6S7E637256
Tweetshdspter bindView 6578275745
Tweetshdspter bindView 6578263740
Tweetshdapter bindView 6578213765

marakana.com
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Debugger

«5~-0

UndaterServicesUpdater (d=830065735048)

andler handleCalloack(Message) i 587 =%
ndler ispatchMessage(Message) lne: 52
eroopD lne: 123

viyThread, main(Stringl) ine: 4310

mod okatath CHec, N s s, s, Sl o i o

o nvoke(Object, Object.) e

et ) ;850

gotelnit mainGtring() lne: 618

atvestart main(Stringll) Ime: not avaiiabie [native method]

0 Thead [<13> Binder Thread 2] Gunning)

4 Thread [<11> Sinder Thread #11 (Running)

UpdaterService (1d=830065715528)

Dblielper (d=830065716160)
» 1 handier Handler (d=830065734120) e
> & mACtvityManager ActivityMaragerProxy (d=830065578456)

android.database.sqlite.SQLiteDatabase@43c5bled

(10 Updmerservicesaa 8 = 0% outine 52 vER¥exT=0
= 96=  public void run() { i S

97 initTwitter(); b gt

98 // Update the database s db SQUteDatabase

% try { = tlter Twiter

100 count = dbHelper.updateDatabase(db, twitter.getFriendsTimeline()); rfprerieemord

101 } catch (TwitterException e) { ol ol R
©102 Log.d(TAG, "UpdaterService Updater died: " + e); + o soncreaed  vold

103 3} » @ new OnSharedPreferenceChangeListener(

104 m © onStart(intent, int) void

105 // Post a notification & Send Broadcast oy cvom

106 if (count > @) {

107 PendingIntent pendingIntent = PendingIntent.getActivity( < I

108 UndaterService.this. 1. new Intent(lindaterService.this. 3 = 2
D console 53 Tasks, [ 2 e riv = 0@ logcar % ®eOOO|[+# ~[8~=D
androt 5
[2010-01-13 07:06:17 - GeoTwitterJAutomatic Target Mode: using existif || [ S Gofscore SenicesDemo WySenice HeloWord GeoTwter G4) )-

[2010-01-13 07:06:17 - GeoTwitterJApplication already deployed. No net
[2010-01-13 07:06:17 - GeoTwitter]Starting activity com.marakana.GeoTy
[2010-01-13 07:06:19 - GeoTwitter]ActivityManager: Starting: Intent {
[2010-01-13 07:06:20 - GeoTwitter]Attempting to connect debugger to '@

Safetiodiasoun prooessTirestory /sdoard/domslosd | VEIP OISAFE PN, CISAFE GIF

———r~—") <

Your standard debugger is included in SDK, with all the usual bells & whistles.

Mdrakdnd

TraceView

. Ta¥s Traceview: GeoTwitter.trace.

msec: 25.777 max msec: 62

T T T T T T T |
20 25‘ 30

35 40 45 50 55
siman | NN o 40 0 PR A )
[11] Binder Thread #1 v

131 Bindas Theaad &

Incl%  Inclusive Excl%  Exclusive coc ot Time/Call

¥ 217 android/database/sglite/SQLiteDatabase.n.

* Parents
11164 android/database/sqlite/SQLiteDatabase.setLocale (Ljava/util/Locale)V 100.0%  8.235 11 ]

» | 218 java/lang /BootClassLoader.loadClass (Liava/lang/String;2)Ljava/lang/Class: 05% 8222 0.1% 1633 1940 0.433

» B219 android/ util /SparseArray.binarySearch ([III 05% 8219 0.5% 8219 13340 0.062

» 1 220 androidj/os/Binder.execTransact (IllZ o.5% 8207 0.0% 0408 240 4.104

» 0221 android view/View. qeunrmblpsm on 0.5% 8177 0.2% 3367 6040 0.136

» 0222 android/graphic Transiti newDrawable (L 0.5%  8.135 0.0% 0205 240 4.068

» 0223 android/graphic: getC: (Landroid/gra 0.5% 8107 04% 5772 5140 0.159

» 0224 java/uti /concurrent/locks fReentrantLock.unlock OV 0.5%  8.084 0.1% 1018 1240 0.674

» 11225 android /Context i (lDLandroid/content/res/Typed ~ 0.5%  8.073 0.1% 1013 740 1.153 s
» W226 android/view/View.setFlags (IDV 0.5% 8057 0.3% 5510 6240 0.130 v
Find:

&

TraceView helps you profile you application and find bottlenecks. It shows
execution of various calls through the entire stack. You can zoom into specific
calls.
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o000
. . ane Mooty eys
Hierarchy Viewer helps
Operation Duration (ms)
you analyze your User P e
Interface. Pt — =
= =3 : T
esaseined =3
Base Ul tends to be the S e
most “expensive” part of e[ [ o
your application, this tool B e o

is very useful.

[ ]

Lineartayour Textview Texview
0g43c74601 1pe3cTs0n 043c7b2
o, et dhextText —_—
Textview Teview T
........
pncroaeans | | o )
LN

Summary

Android is based on Java.

You write Java code, but technically
don’t run it.

Java is augmented with XML, mostly
for Ul purposes.

Android Java is mostly based on Java
SE with replacement Ul libraries.

Marko Gargenta, Marakana.com
. marko@marakana.com

m +1-415-647-7000
l'l an>0I1D

Licensed under Creative Commons
License (cc-by-nc-nd). Please Share!
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