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THE ANDROID PLATFORM



THE ANDROID PLATFORM

A SOFTWARE STACK FOR MOBILE DEVICES:

OS KERNEL, SYSTEM LIBRARIES, APPLICATION
FRAMEWORKS & KEY APPS

ANDROID SDK FOR CREATING APPS
LIBRARIES & DEVELOPMENT TOOLS

| OTS OF DOCUMENTATION. START BROWSING
TODAY!

SEE: http://developer.android.com/
training



THE ANDROID ARCHITECTURE
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LINUX KERNEL — STANDARD SERVICES

SECURITY

MEMORY & PROCESS MANAGEMENT
FILE & NETWORK 1/O
DEVICE DRIVERS



LINUX KERNEL — ANDROID—SPECIFIC

POWER MANAGEMENT
ANDROID SHARED MEMORY
LOW MEMORY KILLER
INTERPROCESS COMMUNICATION
AND MUCH MORE
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THE ANDROID ARCHITECTURE

APPLICATIONS

Contacts Phone
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ANDROID RUNTIME

TWO MAIN COMPONENTS
CORE JAVA LIBRARIES
DALVIK VIRTUAL MACHINE



CorE Java LIBRARIES

BASIC JAVA CLASSES —— JAVA.X, JAVAX.Y
APP LIFECYCLE — ANDROID.*
INTERNET/WEB SERVICES — ORG. *
UNIT TESTING —— JUNIT.*



DALVIK VIRTUAL MACHINE

APPS ARE EXECUTED BY THE DALVIK
VIRTUAL MACHINE



TypPiCAL WORKFLOW

APP WRITTEN IN JAVA
COMPILED TO JAVA BYTECODE FILES

DX CONVERTS JAVA BYTECODE FILES TO A
SINGLE DEX BYTECODE FILE (CLASSES.DEX)

DALVIK EXECUTES DEX BYTECODE FILE



DALVIK VIRTUAL MACHINE

DESIGNED FOR RESOURCE—CONSTRAINED
ENVIRONMENTS

SLower CPU
L Ess RAM
| IMITED BATTERY LIFE




DALVIK VIRTUAL MACHINE

SEE:
Dawvik VM INTERNALS BY DAN BORNSTEIN

http://www.youtube.com/watch?
v=ptjedOZEXPM




THE ANDROID ARCHITECTURE

APPLICATIONS

Contacts Phone Browser
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PACKAGE MANAGER

KEEPS TRACK OF APP PACKAGES ON
DEVICE



APPS WIDGETS
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WINDOW MANAGER

MANAGES THE WINDOWS COMPRISING
AN App
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VIEW SYSTEM

PROVIDES COMMON USER INTERFACE
ELEMENTS

E.G., ICONS, TEXT ENTRY BOXES, BUTTONS AND
MORE
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RESOURCE MANAGER

MANAGES NON—COMPILED RESOURCES

E.G., STRINGS, GRAPHICS, & LAYOUT FILES
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AcCTIVITY MANAGER

MANAGES APP LIFECYCLE AND
NAVIGATION STACK
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CONTENTPROVIDER

INTER—APPLICATION DATA SHARING
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LOCATIONMANAGER

PROVIDES LOCATION & MOVEMENT
INFORMATION
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NOTIFICATIONMANAGER

PLACE NOTIFICATION ICONS IN THE STATUS
BAR WHEN IMPORTANT EVENTS OCCUR
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THE ANDROID ARCHITECTURE

APPLICATIONS
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APPLICATIONS

STANDARD APPS INCLUDE:
HOME — MAIN SCREEN
CONTACTS — CONTACTS DATABASE
PHONE — DIAL PHONE NUMBERS
BROWSER — VIEW WEB PAGES

EMAIL READER —COMPOSE & READ EMAIL
MESSAGES



APPLICATIONS

NOTHING SPECIAL ABOUT THESE APPS

YOU CAN SUBSTITUTE YOUR OWN OR 3RD
PARTY APP FOR ANY OF THEM



NEXT TIME

ANDROID DEVELOPMENT ENVIRONMENT
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THE ANDROID
DEVELOPMENT
ENVIRONMENT



THE ANDROID PLATFORM

A MULTI-LAYERED SOFTWARE STACK
FOR BUILDING AND RUNNING MOBILE
APPLICATIONS



THE ANDROID DEVELOPMENT
ENVIRONMENT

YOUR WORKBENCH FOR WRITING
ANDROID APPLICATIONS



Tobay's Torics

INSTALLING THE ANDROID DEVELOPER TOOLS
(ADT) BuNDLE

UsING THE Ecuipse ID
USING THE ANDROID EMULATOR
DEBUGGING ANDROID APPLICATIONS
OTHER TOOLS

il




PREREQUISITES

SUPPORTED OPERATING SYSTEMS:
WINDOWS XP, VistA, OR WINDOWS /

Mac OS X 10.5.8 or LATER (xB6 ONLY)
VARIOUS LINUX DISTRIBUTIONS

SEE: http://developer.android.com/sdk



PREREQUISITES

MAKE SURE YOU HAVE THE JAvA
DEVELOPMENT KiT (JDK6) INSTALLED

SEE:

http:// www.oracle.com/technetwork/java/
javase/downloads



GETTING STARTED

DOWNLOAD & INSTALL THE ANDROID
DEVELOPER TooLs (ADT) BUNDLE

SEE: http://developer.android.com/sdk



ADT BUNDLE

L ATEST ANDROID PLATFORM
EcLipse + ADT pPLUGIN
| ATEST SYSTEM IMAGE FOR EMULATOR

ADDITIONAL DEVELOPMENT TOOLS
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T File Edit Source Navigate Search Project Ru indo el (O m O = 4 1 Wed 1:54 am Porter Q
|8 0O Java - ADT - /Users/aporter/Classes/AndroidOnline/436F13/Examples e
il -3 0- U HEEGE @ - oo - (Q Quick Access | & |[&%ava| @ooms 35Debug
[£ Package Explorer 831 Bg Y= 8 = B || 3% outline 23] = (=
>L§TheAnswer An outline is not available.

L3

[2: Problems [ @ Javadoc |@ Declaration ‘ El console 52 ] () swN Reposltoriesl’ Loqcatl
Android

B[ B-ri-= 8

80M ¢f 174M _|[[] Launching TheAnswer




@ ADT File Edit Source Refactor Navigate Search Project Run Window Help E@ o B ; = 4 = 0O5% FrigllAM Adam Porter Q

e O 0 Java - HelloAndroid/src/course/examples/HelloAndroid/MainActivity.java - ADT - /Users/aporter/Classes/AndroidOnline/436F13/Examples )
- ewPHEIaE S G 0 U &G @S-8 Flv Gv - Qauick Access ) | & |[§'sava| @0ows %0ebug

‘ [£ package Explorer &3 =% ¥ = B | [ MainActivity.java &% = B || 5% outline 8 = g
‘ v]‘a;'HelloAndroid | package course.examples.HelloAndroid; =) laz };{ \63 ® ‘\L -

# course.examples.HelloAndroid

android.os.Bundle; P .
» “= import declarations

class MainActivity extends Activity { v O MainActivity
& aonCreate(Bundle) : void
erride @ . onCreateOptionsMenu(Menu) : boolean

tected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

erride
lic boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.main, menu);

return true;

&

@ Javadoc @) Declaration | &l Console 23 ') SVN Repositories = LogCat & = B v = [w

Messaging  Contacts

Writable Smart Insert PEail 75sMof 123M |




THE ANDROID EMULATOR

RUNS VIRTUAL DEVICES



[£: Problems ‘ @ Javadoc |K% Declaration ‘ E console 2 | () SVN Repositories l = Logcatl
Android

java - C¢ / '/
X BA- 0@ H#EEG- &S+~ =] (Q Quick Access ) I B |[&%ava| @pOMS 35 Debug
[% Package Explorer 2 | =] % ¥ = B | d activity_main.xml ‘m MainActivity.java £3 | = (a SE Outline &3 l = (@
P%HelloAndmid package course.examples.HelloAndroid; laz " \s o ¥
P = TheAnswer ®import android.os.Bundle;[] # course.examples.HelloAndroid
o ) » “= import declarations
public class MainActivity extends Activity { v® MainActivity
& aonCreate(Bundle) : void
@0verride @ . onCreateOptionsMenu(Menu) : boolean
a protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
}
e @0verride
a public boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present

getMenulnflater().inflate(R.menu.main, menu);

return true;

}
L3
}

Bi[t E-r5-= B

S5M Jf 1usv @




® emulator64-arm Window G gp @ © B ; = ¢ (=F100% Wed3:18PM Adam Porter Q
8 O 5554:GalaxyNexus1 jorter/( Andr 43 . 3
¥ ® T s [& @ ooms 350
[% Package Explorer $2 2s Y = 0 || 5= outline 2 = |m
P = HelloAndroid
P = TheAnswer

ShRW e w7
# course.examples.HelloAndroid
import declarations
v® MainActivity
aonCreate(Bundle)
@ . onCreateOptionsMenu(Menu) : ¢

List of existing A
AVD Name
~ Android_2.2
v Android_2.3
GalaxyNexus.

~ A valid Androil
X An Android

60Mof 115M |




o lator64-arm  Window NG @ O M ; = © (& 00% Wed3:33PM Adam Porter Q

Java - HelloAndroid/src/co /examples /HelloAndro ADT - /Users/aporter/Classes/AndroidOnline/436F13/Examples
il A} BEd-dH-0- Q- H#EC- @5y - - v oy 0.0.0 5554:GalaxyNexus1
[£ Package Explorer &3 = 0O | 4 activity_main.xml [J) MainActivity.java 2
- package course.examples.HelloAndroid;
» 12 HelloAndroid : . ~
@ import android.os.Bundle; qglc
» 2 TheAnswer i il Q (,OOOIL

public class MainActivity extends Activity {

@0verride
a protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

}

@0verride
a public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if
getMenulnflater().inflate(R.menu.main, menu);
return true;

l:_ Problems | @ Javadoc KJ‘) Declaration | &l Console () SVN Repositories =2 LogCat &3

Saved Filters o == B (oo o

a regexes. Prefix with pid:, app:, tag: or téN
All messages (no filters) ( - S
course.examples.HelloAn: Ley Time PID TID Application Tag

E ©95-01 19:25:23.086 1079 1079 course.examples.H.. Trace
D ©95-81 19:25:24.556 1879 1879 course.examples.H.. grall
D ©95-81 19:29:46.607 1257 1257 course.examples.H.. grall
E ©95-01 19:32:24.757 1366 1366 course.examples.H.. Trace
D

05-01 19:32:26.616 1366 1366 course.examples.H..

=
©
S
)
=
-

HelloAndroid




THE ANDROID EMULATOR

PROS
DOESN'T REQUIRE AN ACTUAL PHONE
HARDWARE IS RECONFIGURABLE
CHANGES ARE NON—DESTRUCTIVE



THE ANDROID EMULATOR

CONS
CAN BE VERY SLOW
SOME FEATURES UNAVAILABLE

E.G., NO SUPPORT FOR BLUETOOTH OR USB
CONNECTIONS

PERFORMANCE / USER EXPERIENCE CAN BE
MISLEADING



ADVANCED FEATURES

CAN EMULATE MANY DIFFERENT DEVICE/
USER CHARACTERISTICS, SUCH AS:

NETWORK SPEED/LATENCIES
BATTERY POWER
. OCATION COORDINATES



o Q

emulator64-arm Window G G @ O M ; = 4 (= 100% Wed5:00PM Adam Porter

&Y aporter — bash — 67x35 5554:GalaxyNexusWithGApps
¥

q Google
C



ADVANCED FEATURES

EMULATE INCOMING PHONE CALLS &
SMS MESSAGES



[ Q

emulator64-arm Window G G @ O M ; = 4 (&I 100% Wed5:45PM Adam Porter

&Y aporter — bash — 67x35 5554:GalaxyNexusWithGApps

q Google
C



THE ANDROID EMULATOR

CAN INTERCONNECT MULTIPLE
EMULATORS



(] Q

emulator64-arm Window G G @ O M ; = 4 (= 100% Wed5:58 PM Adam Porter

alaxyNexus1 ) 5554:GalaxyNexusWithGApps

q Google
C

Camera : Camera



ADVANCED FEATURES

MANY MORE OPTIONS

SEE:

http://developer.android.com/guide/
developing/devices/emulator.html



DEBUGGER

TOOL FOR EXAMINING THE INTERNAL
STATE OF A RUNNING APPLICATION



WIDGETS

Google News ’
/\ NETFLIX 61{}"7 O

. Navigation Netflix News & Nova OverDrive
Weather Launcher Media

®; L

People Phone Play Books Play Movies Play Music
&TV

ﬁa lgl J

Play Store PocketCloud QuoteViewer ROM Root Checker
Manager
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i NABM IO HECE B

(Q Quick Access I B |[&%ava|@ooms $5Debug

[% Package Explorer 23[ =R

= 3 || 5% outline 33‘ = |

» 2 HelloAndroid
» =5 TheAnswer

An outline is not available.

= 0

[£: Problems ‘ @ Javadoc |@ Declaration \ El Console ‘F@ SVN Repositories ‘* LogCat &3

Saved Filters - @ {* search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope.

) [verbose  :| W) BD/ &

All messages (no filters) (6)
m— 11 g Ley Time PID  TID  |Application

Tag

W ©5-01 14:27:00.740 2903 2903 course.examples.H.
W 95-01 14:27:00.740 2903 2903 course.examples.H.
D ©5-01 14:29:04.281 3242 3242 course.examples.H..
D ©5-01 14:29:04.511 3242 3242 course.examples.H..

KeyCharacter.
KeyCharacter..

szipinf
dalvikvm

Text

puuscu v

No keyboard
Using defau

GC_EXTERNAL.

1t keymap: /system/usr/keychars/qwerty.kcm.bin
Initializing inflate state

_ALLOC freed 50K, 51% free 2686K/5379K, external @OK/0K,
paused 189ms

for id 131074

75M of izm [ Launching TheAnswer




WIDGETS
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DaLvik DEBUG MONITOR SERVICE
(DDMS)

GENERAL TOOLS FOR MONITORING
APPLICATION BEHAVIORS



DaLvik DEBUG MONITOR SERVICE

(DDMS)

DDMS INCLUDES
FILE EXPLORER
oGcaT
TRACEVIEW
HIERARCHYVIEW



S ScreenFlow File Edit Insert Font Actions View Window Help m < = 62% Wed 10:16 PM Adam Porter
SHINS Java - ADT - /Users/aporter/Classes/AndroidOnline/436F13/Examples >

v NAEBUUA O HE @S v v v (Q Quick Access [ 121 ‘g’java @DoDoMs 3:Debug

[£ Package Explorer &% ‘ <§> = () = B || 5 outline 23]

» 22 HelloAndroid

bﬁgTheAnswer

= g
An outline is not available.

[2: problems | @ Javadoc ‘ @ Declaration | El console 2 ‘ () SVN Repositories | = Logcat|
Android

B[ BE-ri-= 0

ssMof 113M [




TRACEVIEW

GRAPHICALLY DISPLAY METHOD TRACES
TAKEN FROM RUNNING APPLICATION



@ ADT File Edit Source Refactor Navigate Search Project Run Window Help

B @O M ; = o @6 Wedll

4PM_Adam Porter Q

» 22 HelloAndroid
v L-STheAnswer
v (@#Bsrc
v E course.examples.TheAnswer
» [J] TheAnswer.java
| 3 GE'?gen [Generated Java Files)
» =) Android 4.2.2
2 assets
» = bin
| G@ res
1@ AndroidManifest.xml|
|2 proguard.cfg
project.properties

package course.examples.TheAnswer;
@ import android.app.Activity;
public class TheAnswer extends Activity {

private static final int [J] answers - {42,-10,0,10, 100,1000};
private static final int answer = 42;

a @ public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

int val = findAnswer();

String output = (val == answer) ? String.valueOf(answer) : "We may never know....

TextView tv = new TextView(this);
tv.setText("The answer to Life, the Universe and Everything is:\n" + output);

setContentView(tv);
}

S private int findAnswer() {
for (int val : answers) {

if (val == answer) return val;

return -1;

e 00 Java - TheAnswer/src/course/ ples/TheA /TheA .java - ADT - /Users/aporter/Classes/AndroidOnline/436F13/E I e
£ xR IdENaE A A3 -0 - U HEG @&+ 5lv Gv - 'Q Quick Access [ & [ &Ysava| @p0OMs %5.Debug
[£ Package Explorer 82 | 5 <)==='> = () TheAnswer.java &3 ‘ = B | 5 outline R l = 0

BV o ¥
tH course.examples.TheAnswer
» “= import declarations
v® TheAnswer
& F answers : int()
#F answer : int
@ aonCreate(Bundle) : void
@ findAnswer() - int

E_. Problems | @ Javadoc ]@ Declaration l El console 2 ‘ @ SVN Repositories | = LogCal]

Bi[t B-r3-= &

Android

[2013-05-01 22:32:35 - TheAnswer] --- - -
[2013-05-01 22:32:35 - TheAnswer] Android Launch!
[2013-05-01 22:32:35 - TheAnswer] adb is running normally.

[2013-05-01 22:32:35 - TheAnswer] Performing course.examples.TheAnswer.TheAnswer activity launch

[2013-05-01 22:32:35 - TheAnswer] Automatic Target Mode: Unable to detect device compatibility. Please select a target device.

[2013-05-01 22:32:39 - TheAnswer] Application already deployed. No need to reinstall.

[2013-05-01 22:32:39 - TheAnswer] Starting activity course.examples.TheAnswer.TheAnswer on device HT@3RP901884

[2013-05-01 22:32:40 - TheAnswer] ActivityManager: Starting: Intent { act-android.intent.action.MAIN cat=[android.intent.category.LAUNCHER] cmp=course.examples.TheAng

[2013-05-01 22:32:41 - TheAnswer] Attempting to connect debugger to 'course.examples.TheAnswer' on port 8614

72M of 129M [ Launching TheAnswer

‘ Writable Smart Insert




UL HIERARCHY VIEWER

SHOWS THE RUNTIME ORGANIZATION OF
THE USER INTERFACE



o ADT File Edit Source Refactor

Navigate Search Project Run Window Help

C1 @ @ O B ; = 4 CFE% Wed11:15PM Adam Porter Q

8 06

Java - TheAnswer/src/course/: les/TheA /TheA

.java - ADT - /Users/aporter/Classes/AndroidOnline/436F13/Examples

il x aB o

B O QG B v

(QQuick Access

) l & | &sava| @poMs F5Debug

[£ Package Explorer szl = \‘L‘:‘») == (a

HelloAndroid

» -2 TheAnswer

[J) TheAnswer.java &2 ‘

= 08

package course.examples.TheAnswer;
@ import android.app.Activity;[]
public class TheAnswer extends Activity {

private static final int [] answers = {42,-10,0,10, 100,1000};
private static final int answer = 42;

a o public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

int val = findAnswer();

String output = (val == answer) ? String.valueOf(answer) : "We may never know....";

TextView tv = new TextView(this);
tv.setText("The answer to Life, the Universe and Everything is:\n" 4+ output);

setContentView(tv);
}
S private int findAnswer() {
for (int val : answers) {

if (val == answer) return val;

return -1;

82 outline 52 | =0

BV e ¥
# course.examples.TheAnswer
» “= import declarations
v O TheAnswer
& F answers - int(]
& F answer : int
® aonCreate(Bundle) : void
@ findAnswer() : int

B_w Problems ‘ @ Javadoc l @) Declaration ‘ El console 52 l @ SVN Repositories ‘ = LogCatl

B[ B-ri-= 8

Android

6smof122M |




NEXT TIME

APPLICATION FUNDAMENTALS
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