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Android:
A 9,000-foot
Overview
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About Marko Gargenta

Developed Android Bootcamp for Marakana.

Trained over 1,000 developers on Android.

Clients include Qualcomm, Sony-Ericsson, Motorola,
Texas Instruments, Cisco, Sharp, DoD.

Author of upcoming Learning Android by O’Reilly.

Spoke at OSCON, ACM, IEEE, SDC. Organizes

SFAndroid.org
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Building Applications for the Android Market
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Marko Gargenta

2010
Trips 19
Days 71
Distance 109,976 mi
Cities 17
Countries 8
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History

2005 Google buys Android, Inc.
Work on Dalvik starts
2007 Open Handset Alliance announced
Early Software Development Kit
2008 HTC G1 Announced
SDK 1.0 Released
2009 G2 + 20 other phones released
Cupcake, Donut, Eclair
2010 Zillion devices

FroYo, Gingerbread, JIT

[Marakdinda
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coeo
Versions
Version API Level Nickname

Android 1.0 'ﬁ.
Android 1.1 S
Android 1.5 \wr
Android 1.6 —
Android 2.0 e
Android 2.01 e
Android 2.1 ’
Android 2.2 ‘%




Version Distribution

Android Platform
Android 1.1
Android 1.5
Android 1.6

Android 2.1

Android 2.0. 17—
Android 2.0 \

Android 1.6 Android 1.1 Android 2.0
Android 2.0.1
Android 2.1

Android 1.5

Data collected during two weeks ending on May 17, 2010
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Percent of Devices
0.1%

34.1%

28.0%

0.2%

0.4%

37.2%

Source: Android.com
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The Stack

Applications
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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

p-
@

( Home > (Contacts) ( Phone > (Browser) ( Other >

Applications
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Native Libraries

Bionic, a super fast and small
license-friendly 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

WebKit library for fast HTML
rendering

[Marakdng
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Dalvik

Dalvik VM is Google’s implementation of
Java VM

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
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Application Framework

The rich set of system services
wrapped in an intuitive Java APLI.

This ecosystem that developers
can easily tap into is what makes
writing apps for Android easy.

Location, web, telephony, WiFi,
Bluetooth, notifications, media,
camera, just to name a few.

< Home > (Contacts) < Phone > (Browser) < Other >

Applications

Package
Manager

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

/

Libraries
saLite > (" Android Runtime )

( WebKit >
( |

Camera Linux Kernel Flash Binder
river ) river Driver

D
Audio
Driver




Applications

Dalvik Executable + Resources = APK
Must be signed (but debug key is okay
for development)

Many markets with different policies

-
- < 3 \\.. t v. l- 3
< A g
UNDERGROUND
-
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Android and Java

Java Source
Javg S::rce S
Android Java = o Jave
Java SE — Compiler Compiler
AWT/Swing + ]
Android API
Dex

g - - - ——

Java
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Android SDK - What’s in the box

SDK

Tools
Docs
Platforms
Data
Skins
Images
Samples
Add-ons
Google Maps

Ml @ 12:00 PM
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adb

android

apkbuilder

ddms

dmtracedump

draw9patch

emulator

hierarchyviewer

[Marakdng

The Tools

hprof-conv

Jet

layoutopt

lib

mksdcard

sqlite3

traceview

zipalign

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

'Oﬁﬁ bash

Cabo:tools marko$ 1s

Jet hierarchyviewer
NOTICE.txt hprof-conv

adb layoutopt

android lib

apkbuilder mksdcard

ddms source.properties
dmtracedump sqlite3
draw9patch traceview

emulator zipalign
Cabo:tools marko$
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Use the Eclipse tool to create a new
Android project.

Here are some key constructs:

Project
Target
App hame
Package
Activity

Eclipse construct
minimum to run
whatever

Java package

Java class

[Malrakdld
Create New Project

New Android Project

New Android Project

Creates a new Android Project resource.

Project name: HelloAndroid
Contents
(*) Create new project in workspace
() Create project from existing source

V' Use default location

Location: /Y=SErs/marko/workspa e Andr Brow

() Create project from existing sample

Samples: ApiDemos
Build Target
Target Name Vendor Platform

() Android 1.1 Android Open Source Project 1.1
() Android 1.5 Android Open Source Project 1.5
() Android 1.6 Android Open Source Project 1.6
¥ Android 2.0 Android Open Source Project 2.0
() Google APIs Google Inc. 1.5
() Google APIs Google Inc. 1.6
(] Google APIs Google Inc. 2.0

C
Standard Android platform 2.0

Properties

=

VBEWUSEWND

SE—

Application name: Hello, Android!!!

Package name: com.marakana

2‘ Create Activity: HelloAndroid

Min SDK Version: 5

N
\/\?/J Back ( Next> ) ( Cancel

Finish




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



The Layout Resource

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

<LinearLayout xmins: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" l
: !

</LinearLayout> /



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 savedlnstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.main);

}

[Marakdinda
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Running on Emulator

Z Ml @ 3:00 Pm

Hello, Android!!!

Hello World! Look ma, it DO O

works! T
m I—/ ﬁ
/ v\
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MAIN BUILDING BLOCKS
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Activities

ACtIVIty IS tO an (Android Application

application what a

Main Activity Anoth

Activit

Activit

web page is to a
website. Sort of.

@Ml ® 012 @Ml ® 02 @Ml @ 1016

wapedia, kiped wapedia. london wapedia. london
more than 2,900,000 articles 1, Featured article
of the Wikipedia
encyclopedia. s 1

¥

Yy
L. Categories

o In the news
ﬁ Featured content
? Did you know...
5 Random articles
Popular pages

Help About Wapedia

Thriller is the sixth studio album

by American recording artist
Michael Jackson. The album was
released on November 30, 1982,
by Epic Records as the follow-up
to Jackson's critically and
commercially successful 1979
album Off the Wall. Thriller
explores similar genres to those
of Off the Wall, including funk,
disco, soul, soft rock, R&B and

City of London

Within London, both the City of
London and the City of
Westminster have City status and
both the City of London and the
remainder of Greater London are
the ceremonial counties. [ The
current area of Greater London

oo bleatccdeclh:. coct ol sh e



Activity Lifecycle

ACtIVItIeS have a We”- (3) onRSs%gir?ﬁrE%ZfeState()
deflned I|feCYC|e The (4) onResume()

Android OS manages

your activity by

changing its state. ey e
You fill in the blanks (1) onRestart() onResume()

(1) onSavelnstanceState()

onDestroy()
or <process Killed>

<process killed>
\> 4——/
Destroyed




Intents are to
Android apps
what hyperlinks
are to websites.
They can be
implicit and
explicit. Sort of
like absolute and
relative links.

M Al dKANd
Intents

rAndroid Application

. . \ : >( Another )
< Main Activity /) Intent Activity

—"

<Intent

rAndroid Application

. . Another
< Main Activity K Intent Activity




Services

[Marakdinda

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

Service also has a
lifecycle, but it's (1) onGreate()

much simpler than (2) onStart(

activity’s. An activity onStart()/—\
typically starts and
stops a service to do

some work for it in

the background. onStop(
Such as play music,

check for new onbestroy()

tweets, etc. TR (. vestroyed )



Content Providers

Content Providers share o
content with applications @
across application Content URI
. e
boundaries. insert)
o e
Examples of built-in update()
. ... I
Content Providers are: delete)
Contacts, MediaStore, query(

Settings and more. ., By
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Broadcast Receivers

Registers for certain Intents

Broadcast

Receiver

Gets notified when Intent happens

An Intent-based publish-subscribe mechanism. Great for listening
system events such as SMS messages.
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MyTwitter — A Real World App

Update list
MyTW|tter Preference T|me|| Timeline
Activity Activity Receiv Activity
- Notify of
Read/write outy o
foa prefervences new status Update ListView
PrefS Prefs
Updates XML Timeline
Status via Adaptel
web service Updater

Service

e Pull timeline
from DB
Pull timeline Insert
updates via uPdgtgs
web service Start at In .. .
boot ng)eéme

Boot
Receiv
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ANDROID USER INTERFACE



Two Ul Approaches

Procedural Declarative
You write Java code You write XML code
Similar to Swing or AWT Similar to HTML of a web page

You can mix and match both styles.

Declarative is preferred: easier and
more tools



[Marakdinda

XML-Based User Interface

1) *main.xml 3 = O || 5= Outline | ] Properti 52 =08

Editing config: default m

_3J Create... | || Property Value
’ . V¥ Button

& Layouts « Hello World! Look ma, it ] sucermnd

tE» =

Devices Config Locale | Theme.Light

(a) AbsoluteLayout I Buffer type
(D) DialerFilter wor ks . Clickable
Content descriptio
E] Expandablelist... Click me! Cyrsor visible
(F) FrameLayout { J Digits
o Drawable bottom
GridView Drawable left

@ HorizontalScro...

(1) Imageswitcher

@Analogclock

@AutoComplete...

Drawable padding
Drawable right
Drawable top

e Drawing cache quz
(= Views Duplicate parent s

(© GestureOverla... EclItor extras

Ellipsize
(S SurfaceView Ems
@ View Fadg scrollbars
' Fading edge
) Viewstub L Fading edge lengtt

Fits system windov
Focusable
Focusable in touch

(B) Button A Freezes text
/NEETET v .G.ra\/_{ty’ o v
Layout | main.xml ——— </»

Use WYSIWYG tools to build powerful XML-based UI.
Easily customize it from Java. Separate concerns.
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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 an inch

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
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Views and Layouts

ViewGroup

ViewGroup

‘ View '

ViewGroups contain other Views but
are also Views themselves.
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Common Ul Components

Android Ul includes many ¢ rema| &
common modern Ul Small J
widgets, such as Buttons, : % ’

Tabs, Progress Bars, Date |- J

and Time Pickers, eftc.

Monday November 16,
2009

Novfii 16 § 2009



Selection Components

Some Ul widgets may
be linked to zillions of
pieces of data.
Examples are ListView
and Spinners
(pull-downs).

Action

Adventure

Animation

Children

Comedy

Documentary

Nrama

X
AN
~ \
{ \ ]}
L\

£ & &

N )
(\)
.




Adapters

Abbaye de Belloc

Abbaye du Mont des Cats

~
Abertam e
Abondance Adapter Data
Source
Ackawi
\h_/

Acorn

Adelnct

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.
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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.

(>*]¥] ‘:.Yg Qm Ooes2am S0 « HUH@GET 953am _ﬂ_ !_B Ll 9:55 AM
-fs { Vaywar2 Srera e
> W W o
L Ve mig = 5 Z \
' 51 3 U o Sanja me nkurve L
» ¥ A2y ;

;‘ o !- ountain View, CA
..T tta Bella Neapolitan Plzza e - w—V—

Na &\--}n w %@

¥
v 3
E| ;) by
G @a
\'2 \'4,

(q Q) j ? \Q Q/ ¥¢ ] / 1;4'




Marakana
Menus and Dialogs

Zaflll @ 5:17 Pm Ml @ 5:16 PM

App/Menu/Inflate from XML

[Category and Order | 4 J

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

A\ Header title

Middle most often

e

Last most often First least often

Middle least often Last least often




[Marakdinda

ghite LEft
/// Android has rich support for 2D graphics. Center
% You can draw & animate from XML. Right
7 You can use OpenGL for 3D graphics.
Positioned
Positioned
rrrrrrrrrrrr Positbned
rrrrrrrrrrrrrrrrrr “ PAOHEJ 4 pagp
On
Default & path
e e \
b Lusiom [ J
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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();
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Google Maps

O HEl @ 11:44 AM

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

However, adding Maps is relatively
easy using MapView.

XML:
<com.google.android.maps.MapView e
android:id="@+id/map"”
android:clickable="true"
android:layout_width="fill_parent"
android:layout_height="fill_parent”

android:apiKey="0EfLSgdSCWIN...A"
/>

{f dHeights ™ 1/



[Marakdinda

X
A

OPERATING SYSTEM FEATU
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Security

Each Android application 'Android Application
runs inside its own Linux

process. Linux Process \

Additionally, each application

has its own sandbox file Fil

i Prefs 'S
system with its own set of DB System
preferences and its own
database.

Other applications cannot
access any of its data,
unless it is explicitly shared.
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File System

(= data

. . ) (= anr

The file system has three main mount points. One & app

for system, one for the apps, and one for whatever. (= app-private
= backup

' ' - (= dalvik-cach
Each app has its own sandbox easily accessible to e catviicache
[~ data

it. No one else can access its data. The sandbox is G dontpanic
in /data/data/com.marakana/ = local

= lost+found
= misc

SDCard is expected to always be there. It's a good &9 property

place for large files, such as movies and music. = system
Everyone can access it. (= sdcard

[~ system
= app
= bin
=| build.prop
(= etc
(= fonts
(= framework
(= lib
(= lost+found
[~-tts
(= usr
(= xbin
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Cloud to Device Push

Announcing: Cloud-to-Device Messaging API

] - 3-8

L) .
app Server miivag;ng android device

o panaremico

Big deal for many pull-based apps. Will make devices use less battery.
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Preferences

Your app can support complex
preferences quite easily.

You define your preferences in an

XML file and the corresponding Ul and

data storage is done for free.

Al @ 10:18 AM

App/Preferences/1. Preferences from XML

Toggle preference M

This is a toggle button

Edit text preference

An example that uses an edit text @
dialog

List preference ()

An example that uses a list dialog

Screen preference
Shows another screen of preferences

Intent preference
Launches an Activity from an Intent
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Notifications

November 17, 2009 m @ 10:26 AM

A m @ — a m Q Mibn T-Mobile l Clear notifications J

53° San Francisco, CA

. . Hi: 61°F - Chance of Rain 10:07 AM
Notifications are useful for

applications to notify user of things USB connected
going on in the background_ Select to copy files to/from your computer.

Notifications
Notifications are implemented via

Notification Manager.

A\ Power Saver Alert
Tap here to view battery level. 8:37 PM

@ New email

22 unread conversations 10:18 AM

[1] PHP II: Higher Structures
(2 more reminders) 9:51 AM

( aasaaas |




SQLite Database

Android ships with SQLite3
SQLite is

Zero configuration
Serverless

Single database file
Cross-Platform
Compact

Public Domain

Database engine.

May you do good and not evil

May you find forgiveness for yourself and forgive others
May you share freely, never taking more than you give.



DEBUGGING
ANDROID APPS
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LogCat

. %, Threads | § Heap |(C0) File Explorer |(Cl) LogCat 3 MWOO®E® I & g - ‘ E ¥=0
% |
The universal, most
{ Log | GolfScore  ServicesDemo MyService HelloWorld =~ GeoTwitter (31)

versatile way to track Time id [t o

. . . 01-13 07:00:33 223 tediaScannerSdone scanrding volume external
What IS gOIng On In 01-13 07:00:33 223 tediaScannerSstart scanning volume external
01-13 07:00:33 223 SafelfediaScan SafelfediaScanner constructor
01-13 07:00:33 223 SafetfediaScan Scan directories external
yOur app 01-13 07:00:34 223 SafellediaScanprocessDirectory: /sdcard, WBMP.OISAFE PNG.OISAFE GIF.OISAFE B
01-13 07:00:34 223 SafelfediaScanprocessDirectory: /sdcard/LOST.DIR, WBIP.OISAFE PNG.OISAFE GIF.
01-13 07:00:34 223 SafellediaScanprocessDirectory: /sdcard/download, WBMP.OQISAFE PNG.OISAFE GIF.
01-13 07:00:34 223 SafetfediaScanprocessDirectory: /sdcard/dcim, WBMP.OILSAFE PNG.OISAFE GIF.0ISA
. . 01-13 07:00:34 223 SafetlediaScanprocessDirectory: /sdcard/dcim/100ANDRD, WEBMP.OISAFE PNG.OISAFE
Can be Vlewed Vla 01-13 07:00:34 223 Safel‘led::.aScan prescan t:f.me: 40ms
01-13 07:00:3¢ 223 SafelfediaScan scan time: 18ms
. 01-13 07:00:34 223 SafetfediaScanpostscan time: Oms
Command Ilne Or 01-13 07:00:34 223 SafgﬂediaScan total time: S8ms
01-13 07:00:34 223 tlediaScannerSdone scanning volume external
. 01-13 07:00:34 192 tlediaScanner prescan time: 197ms
EC“pse 01-13 07:00:3¢ 192 MediaScanner scan time: 348ms
01-13 07:00:34 192 tlediaScanner postscan time: Oms
01-13 07:00:34 192 tfediaScanner total time: S4Sms
01-13 07:00:34 192 tlediaScannerSdone scanring volume external

01-13 07:01:16 S0 Inputiianage arting input on non-f d client com.android.internal.view

01-13 07:01:16 50 InputtlanagerSClient not active, ignoring focus gain of: com.android.internal

Logs Can be 01-13 07:01:16 S0 ActivityllanaqDisplayed activity com.marakana/. GeoTwitter: 46853 ms (total 75

01-13 07:01:16 S0 ARMAssembler generated scardine 00000077:03545404 00000404 00000000 [ 29 ip

d b th f 01-13 07:01:16 S0 ARMAssembler generated scardine 00000177:03515104 00001401 00000000 [ 73 ip
generate O rom 01-13 07:02:23 215 Tweetsddapter bindView 6578988894

01-13 07:02:23 215 Tweetsddapter bindTiew 6578889126
SDK Java Code Or 01-13 07:02:23 215 Tweetsddapter bindTiew 6578808550
y 01-13 07:02:23 215 Tweetsddapter bindTiew 6578760292
. 01-13 07:02:23 215 Tweetsddapter bindTiew 6578637256
Iow_level C Code via 01-13 07:02:23 215 Tweetsadapter bindTiew 6578275745
01-13 07:02:23 215 Tweetsddapter bindTiew 6578263740
. . . . 01-13 07:02:23 215 Tweetsddapter bindTiew 6578213789
B|On|c I|bC extenS|0n 01-13 07:02:23 215 Tweetsiddapter bindTiew 6578988894
- 01-13 07:02:23 215 Toeetsddapter bindTiew 65728889126
01-13 07:02:23 215 Tweetsddapter bindTiew 6578208550
01-13 07:02:23 215 Tweetsddapter bindTiew 6578760292
01-12 07:02:22 215 Tweetsddapter bindTiew 6578637256 m
01-13 07:02:23 215 Tweetsddapter bindTiew 6578275745

01-13 07:02:23 215 Tweetsddapter bindView 6578263740
01-13 07:02:23 215 Tweetsddapter bindView 6578213789 Y

Filter:
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Debugger

Debug 52 . ] e = -l = B(69= Variables 53 _ ©g Breakpoints| a1 = N
AN % 0» NIRRT ¥ = 0| 20 9 tE Y =08
@3 DwIVIR Y OTGTIOS TGO 0] =
¥ Thread [<3> main] (Suspended (breakpoint at line 102 in UpdaterServiceSUpdater)) iamis - vali - -
= UpdaterServiceSUpdater.run0 line: 102 v a this UpdaterServiceSUpdater (id=830065735048) m
= Handler.handleCallback(Message) line: 587 ‘F co.unt - ) .
- . . v a thisSO UpdaterService (id=830065715928)
= Handler.dispatchMessage(Message) line: 92
= Looper.loop() line: 123 - db SQLiteDatabase (id=830065717728)
= ActivityThread.main(String(}) line: 4310 : 8 :bH::pe' sz::per(.:‘_’;::::::::le:? J A
= Method.invokeNative(Object, Object(], Class, Class(], Class, int, boolean) line: not available [native method] man Ae',' ar! ler o - .
= Method.invoke(Object, Object...) line: 521 » @ mActivityManager ActivityManagerProxy (id=830065578456) v
= ZygotelnitSMethodAndArgsCaller.run() line: 860 X k X
= Zygotelnit.main(String(]) line: 618 android.database.sqlite.SQLiteDatabase@43c5bled
= NativeStart.main(String[)) line: not available [native method)
3@ Thread [<13> Binder Thread #2] (Running) A
@ Thread [<11> Binder Thread #1] (Running) v
m UpdaterService java 52 . =8 KEE Outline 52 v R Yo tY" 8
5 - . . z o' DELAY : long z
96 DUbIIC V91d r‘un() { o prefs : SharedPreferences
97 lnltTWItter‘(); o dbHelper : DbHelper
98 // Update the database o db : SQLiteDatabase ™
99 tl‘y { o twitter : Twitter
100 count = dbHelper.updateDatabase(db, twitter.getFriendsTimeline()); ° ::::';’r BZE'{:
101 } catch (TwitterException e) { @ .. onBind(intent) : 1Binder
»102 Log.d(TAG, "UpdaterService Updater died: " + e); ¥ ©.onCreate) : void
103 } » G new OnSharedPreferenceChangeListener()
104 m @ . onStart(Intent, int) : void
. oo . @ . onDestroy() : void
105 {/ Post a notification & Send Broadcast a InitTwitterd : void
106 if (count > @) { v@ Updater "
107 PendingIntent pendingIntent = PendingIntent.getActivity( A 4 count:int A
108 UndaterService.this. 1. new Intent(llndaterService.this. b © . run: vold b4
& N <>
(B console 53 RZ| Tasksl B BB l = B9 = 0@ Logcar X QOO® ®[ e - l Ehd a
Scoe GolfS: Se Del Helloworld =~ GeoTh 74]
; . . . =l ¢ ] i i itt —
[2010-01-13 07:06:17 - GeoTwitter]Automatic Target Mode: using existir - k- - C°'°M e GCoT e )
.06 - ; ; ; e e, e
[2010-01-13 07:06:17 GeoTW}tter]Apph;atmn eready deployed. No nex 01-13 07:00:33 223 SafelfediaScan SafelfediaScanner constructor =
[2010-01-13 07:06:17 - GeoTwitter]Starting activity com.marakana.GeoTy 01-13 07:00:33 223 Safetledlaosnsoun directories exbermal 0
. P . 1-13 07:00:34 223 SafelfediaScanprocessDirectory: /sdcard, tF . OISAFE ,PNG.OISAFE ,GIF.0ISAFE B
[2010-01-13 07:06:19 - GeoTwitter]ActivityManager: Starting: Intent { 01-13 07:00:34 223 SafelfediaScanprocessDirectory: /sdcard/LOST.DIR, WBMP.OISAFE PNG.OISAFE GIF. e
[2010-@1-13 07:06:20 - GeoTwitter‘]Attempting to connect debugger to 'd 01-13 07:00:34 223 SafelfediaScanprocessDirectory: /sdcard/download, WBMP.OISAFE PNG.0ISAFE,GIF. v
A
b4 Filter:
[ = - ) Jal»

Your standard debugger is included in SDK, with all the usual bells & whistles.
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[ 3N I )
T V [ ]
8006 Traceview: GeoTwitter.trace
msec: 25.777 max msec: 62
| T T T T T T |
20 25 30 35 40 45 50 55
. 1] |
(3 main| | S NNND 11 e TR T T T
[11] Binder Thread #1 »e
[12] Bindaor Throad #2 )4
Name Incl % Inclusive Excl % Exclusive —o > Trecur Time/Call
¥ 217 android/database/sqlite/SQLiteDatabase.native_setLocale (Ljava/lang/String;
VParents
| 164 android/database/sqlite/SQLiteDatabase.setLocale (Ljava/util/Locale;)V 100.0% 8.235 1/1 m
> 218 java/lang/BootClassLoader.loadClass (Ljava/lang/String;Z)Ljava/lang/Class; 0.5% 8.222 0.1% 1.633 19+0 0.433
» 0219 android/util/SparseArray.binarySearch ([ll1)I 0.5% 8.219 0.5% 8.219 13340 0.062
> 220 android/os/Binder.execTransact (lll1)Z 0.5% 8.207 0.0% 0.498 2+0 4.104
» W 221 android/view/View.getDrawableState ()[I 0.5% 8.177 0.2% 3.367 60+0 0.136
» 0222 android/graphics/drawable/TransitionDrawable$ TransitionState.newDrawable (L 0.5% 8.135 0.0% 0.205 240 4.068
» 0223 android/graphics/drawable/NinePatchDrawable.getConstantState ()Landroid/gra 0.5% 8.107 0.4% 5.772 5140 0.159
» W 224 java/util/concurrent/locks/ReentrantLock.unlock OV 0.5% 8.084 0.1% 1.018 1240 0.674 .
» 11225 android/content/Context.obtainStyledAttributes (I[l)Landroid/content/res/Typed 0.5% 8.073 0.1% 1.013 7+0 1.153 A
» 0226 android/view/View.setFlags (Il)V 0.5% 8.057 0.3% 5.510 62+0 0.130 X
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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® 00
I I [} I V [ ]
. . e00o Hierarchy Viewer
H Iera rChy Vlewer helps [ Start Server I Stop Server | Refresh Windows ][ Devices | Load View Hierarchy ][ Display View | Invalid Req Layout ]
Operation Duration (ms)
you analyze your User rezsue 007
draw 51.916
I t rf FramelLayou!
n e ace. ‘_’______._-—————""" #0@"4;:0&8 ::;‘;T;:: . (\Jlalue
absolute:v 155 6
getBaseline() -1
B U I t d t b th getDe_scendantFocusabilitv() FOCUS_BEFORE_DESCENDANTS
Height() 325
ase e n S O e e LinearLayout g::Pee:?isienxprawingCache() SCROLLING
most “expensive” part of | floetsgo i
getVisibility() VISIBLE

getWidth() 320

your application’ thiS t00| :;flcvzcusg)rawnwith(:ach&nabled ;::::
is very useful. on vinee TR

LinearLayou Lir]
#4@43c7440! # [ | [ |
NO_ID
LinearLayou! TextView TextView |

#0@43c7460¢ #1@43c7504 #1@43c7b2d a
NO_ID id/textText id/textText | 3

[\

TextView TextView Te

#1@43c74c30 #0@43c7481 #0@(a ng_,—’ .
id/textCreatedAt id/textUser id/{y
( <« > o] y
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Summary

Android is open and complete system for

mobile development. It is based on Java
and augmented with XML.

Android is being adopted very quickly
both by users, carriers, and
manufacturers.

It takes about 3-5 days of intensive
training to learn Android application
development for someone who has basic
Java (or similar) experience.

Marko Gargenta, Marakana.com
marko@marakana.com

+1-415-647-7000
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