SYMBOLS AND
NUMBERS

@ (at), 61

| (pipe), 65

- (hyphen), 63

2D (two-dimensional) graphics
of Android, 8
hardware acceleration for, 380

3D (three-dimensional) graphics
of Android, 8
with SurfaceView , 392-393

9 (nine) patches, 381

A

AAPT (Android Asset Packaging
Tool), 42
AbsoluteLayout class, 79
acceleration, 324
accelerometers
Android features, 6
animating sliding user interface
example, 370
constants, 322
creating Speedometer, 326-329
defined, 323
using, 324-325
access. See also security
Content Provider, 189
exposing data source, 195-197
files in Content Providers, 192
hardware. See hardware APIs
Location Manager, 213
permission tags, 48
phone properties, 338
retrieving Shared Preferences,
161-162
scanning for Wi-Fi hotspots, 349
accuracy
finding Location Providers based on,
212-213
Sensor Manager, 321-322
actions
anonymous, 130-132
making phone calls, 334
monitoring Wi-Fi connectivity, 348
native Activity, 120-121
native broadcast, 135-136
passing responsibility, 124
strings, 132-133
tag, 121
transmitting data messages, 290
active connections, 346-347
active lifetime, 72-73

active processes, 52
active state, 69
Activities
binding to background Services,
258-259
classes, 73
creating, 66-67
creating Compass and artificial
horizon, 330-333
creating earthquake viewer,
148-156
creating Uls with Views, 77-78
defined, 46, 76
Dialog-themed, 144
Emergency Responder, 297-314
environment considerations, 34
launching with Intents, 114-121
life-cycle, 68-73
map-based, 224-226
permissions, 355
runtime configuration changes,
64-65
saving state, 162-165
sliding user interface example,
365-370
Speedometer, 326-329
“Where Am 1?” example, 214-216
Activity base class, 27
Activity Manager, 35-36
Activity Menus. See also menus
adding to to-do list example,
107-112
Context Menus, 105-107
defined, 101-104
activity tags, 47
activityCreator, 42
ActivityGroup, 73
adapters
Bluetooth, 339-345
database, 177-179
introducing, 136-141
summary, 157
ADB (Android Debug Bridge), 42-43
adding Overlays, 234
adding rows, 182-183
address geocoding, 220-223
ADT (Android Developer Tool) plug-in,
21-24
advanced Android development. See
Android, advanced development
AIDL (Android Interface Definition
Language), 356-361
Alarms
automating Emergency Responder,
311-312
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background Services, 273-274
updating earthquake example with,
274-276
AlertDialog class
creating earthquake viewer, 148-156
defined, 145-146
alerts
Notifications, 265-273
proximity, 219-220
alpha, 57-58
Amazon Web Services, 361
Android, 1-17
applications. See applications
background, 2-3
Content Providers, 192-194
database design considerations, 180
developing for, 9-11
development framework, 11-16
hardware APIs. See hardware APls
menu system, 99-101
native applications, 4-5
OHA, 8-9
open platform for mobile
development, 4
overview, 1-2
running, 9
SDK features, 5-8
summary, 17
what itisn’t, 3
Android, advanced development,
353-398
animating layouts and View Groups,
370-372
animating sliding user interface
example, 365-370
animations, 361-365
Canvas drawing, 373-374
Canvas drawing, best practices,
380-381
compass face example, 381-389
hardware acceleration for 2D
graphics, 380
improving paint quality with anti-
aliasing, 379-380
interactive controls, 393-398
Internet Services, 361
IPC support with AIDL, 356-361
map Overlays, 389-390
overview, 353
painting, 374-379
security, 354-355
skinning applications with themes,
372-373
summary, 398
SurfaceView, 390-393
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Android, getting started

Android, getting started, 19-44
application types, 29-30
creating first activity, 24-29
developing for, 30-37
development tools, 42-43
overview, 19-20
summary, 44
to-do list example, 37-41
what you need to begin, 20-24
Android Asset Packaging Tool
(AAPT), 42
Android Debug Bridge (ADB), 42-43
Android Developer Tool (ADT) plug-in,
21-24
Android Dialog, 143-147
Android Interface Definition Language
(AIDL), 356-361
animations
advanced development, 361-365
animating layouts and View Groups,
370-372
animating sliding user interface
example, 365-370
Canvas drawing, best practices, 381
externalizing, 57-59
skinning applications with themes,
372-373
annotations. See Overlays
anonymous actions, 130-132
answering calls, 339
anti-aliasing, 379-380
APIs (Application Programming
Interfaces)
Android libraries, 15-16
hardware. See hardware APIs
SDK contents, 12
application layers
vs. Android, 3
decoupling with Content Providers,
189
in software stack, 14
application manifest, 134
Application Programming Interfaces
(APIs). See APIs (Application
Programming Interfaces)
Application Unresponsive dialog, 133
applications, 45-73
Activity classes, 73
Activity creation, 66-67
Activity life cycle, 68-73
application manifest, 46-49
architecture, 14-15
data storage, retrieval and sharing.
See data storage, retrieval and
sharing
defined, 46
externalizing resources, 52-59
life-cycle, 50-51
Manifest Editor, 49-50
overview, 45
priority and process states, 51-52
resources for different languages and
hardware, 63-64
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running/debugging, 26-27

runtime configuration changes, 64-65

skinning with themes, 372-373

summary, 73

to-do list example, 37-41

to-do list resources example, 62-63

types, 44

using resources, 59-62
applying tweened animations, 364
arc drawing, 374
Array List of Strings, 300
ArrayAdapter

creating earthquake viewer, 152

defined, 136-141

Emergency Responder example,

300-301

setting preferences, 168-169
artificial horizons

creating, 330-333

updating compass example, 385
at (@), 61
attributes

application manifest, 47-49

Intent Filter, 121-122

managing with Manifest Editor, 50

referencing resources, 61

runtime configuration changes, 65
audio alert Notifications, 270-271
audio recording, 317-319
authority, Content Provider, 190, 197
auto-retry functionality, 304-306

background animations, 372
background processes, 52
background Services, 249-277
Alarms, 273-274
of Android, 6-7
binding Activities to, 258-259
creating and controlling, 250-252
defined, 29-30
earthquake monitoring service
example, 252-258
environment considerations, 34
notifications, 265-273
overview, 249-250
summary, 276-277
toasts, 262-264
unique Android features, 10
updating earthquake example with
Alarms, 274-276
worker threads, 259-262
bandwidth, 142
base classes, 27
binding
Activities to Services, 258-259
adapters, 136-141
exposing IPC interface, 360-361
to GTalk Service, 281-282
bitmaps
Bitmap object, 373
Canvas drawing, best practices, 381
externalizing, 56

black theme, 373
blocking contacts, 285
Bluetooth, 339-345
blurring Paint, 377-378
bonding Bluetooth devices, 341-342
Broadcast Intents
communicating with Services, 259
defined, 132-136
enforcing permissions, 355
instant messaging, 280
listening for SMS messages, 294-296
P2P communication, 289-291
Broadcast Receivers
Alarms and, 273
automating Emergency Responder, 311
defined, 46
Emergency Responder example,
301-302, 305-306
listening for broadcasts with, 133-135
listening for SMS messages, 295-296
monitoring network connectivity,
346-347
OTA Intents, 289-291
permissions, 355
receiver tags, 48
summary, 157
tracking SMS messages, 292-294
Browser Content Provider, 192
button interaction, 396-397

C

caching
Internet resources, 142
mobile device storage, 31
callbacks, 320-321
CallLog Content Provider, 192
calls, phone
Android telephony, 333-339
using Bluetooth, 339-345
cameras
Android features, 6
using, 319-321
canceling Alarms, 274
Canvas drawing
Android, advanced development,
373-374
best practice, 380-381
compass face example, 381-389
controls, 89-90
hardware acceleration for 2D graphics,
380
improving paint quality with
anti-aliasing, 379-380
map Overlays, 389-390
painting, 374-379
SurfaceView , 390-392
categories, Intent, 121
cell location, 336
Chat Listeners
defined, 281
managing group chats, 288-289
receiving text messages, 287
chat rooms, 287-288



data storage, retrieval and sharing

Chat Sessions, 281, 286-289
checkboxes
menu items, 102-103
preferences, 168-169
child threads, 259-262
circle drawing, 374
CLAMP, 377
classes
Activity, 73
animating layouts and View Groups,
370
Animation, 362-364
BluetoothDevice, 339-345
CAMERA, 319-321
Canvas. See Canvas drawing
Content Providers, 192-193
Cursor, 176-177
Dialog, 144-147
extending Activity, 66-67
layout, 79
Linkify, 116-117
map, 224
Overlay. See Overlays
passing custom objects, 356-358
Phone, 338-339
Service. See Services
Vibrator, 350-351
View and SurfaceView, 88
clear text functionality, 86-87
click handling. See Overlays
click listeners
contact example, 127-128
menu items, 103
coarse permissions, 213-214
code
registering Broadcast Receivers in,
134-135
using resources in, 59-60
ColorFilters, 378
colors
creating simple values, 55
updating compass example, 382-384
using translucency, 375
column definitions, 176
communication
Bluetooth, 342-344
interapplication, 7
P2P communication. See P2P
(peer-to-peer) communication
compasses
Canvas drawing example, 381-389
Compass View example, 93-98
creating, 330-333
defined, 323
determining orientation, 329-330
orientation sensors, 329-330
components, application, 46-49
compound controls, 85-87
condensed titles, 103
configurations, Wi-Fi, 350
confirmation of SMS delivery, 292-294
connectivity
Bluetooth, 339-345

GTalk Connections, 281, 282-286
Internet resources, 141-143
mobile device limitations, 32-33
monitoring mobile data, 337-338
network and Wi-Fi, 345-350
consistency
externalizing strings to maintain, 54
with themes, 372-373
contacts
Content Provider, 192-194
example, 124-129
roster, 283-286
Content Providers
contact roster, 283-286
creating earthquake, 197-205
creating new, 194-197
defined, 7, 46, 160
introducing, 189-192
Media Store, 318
native, 192-194
permissions, 355
provider tags, 48
updating with Services, 256-258
Content Resolvers
creating new Content Provider, 195
defined, 190
using earthquake Content Provider,
203-204
Content Values, 176-177
ContentSlider Activity, 365-370
Context Menus
defined, 105-107
to-do list example, 107-112
Controller, Map, 227-228
controls
Android widgets, 78-79
background Services, 250-252
Bluetooth, 340
creating compound, 85-87
creating custom, 88
device vibration, 350-351
interactive, 393-398
Map View, 224-226
phone, 338-339
specialist Dialog boxes, 146
SurfaceView , 390-393
using custom, 98-99
Views. See Views
costs
finding Location Providers based on,
212-213
mobile device limitations, 33
Criteria
finding Location Providers based on,
212-213
updating location example, 217-218
current themes, 62
Cursors
binding Views to, 136, 141
Content Values and, 176-177
extracting results, 181-182
querying Content Providers, 190
querying databases, 181
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custom actions, 290
custom class objects, 356-358
custom controls
Compass View example, 93-98
creating, 88
using, 98-99
custom link strings, 116-117
custom Toasts, 263-264

D

Dalvik, 11-12
Dalvik Debug Monitoring Service
(DDMS)
ADT features, 22
defined, 42-43
Dalvik Virtual Machine (VM), 14
data
AIDL support types, 356
binding, 136-141
monitoring connectivity, 337-338
tags, 122
transmitting with Bluetooth, 343-344
data messaging
with Google Talk, 8
handling SMS, 296-297
sending and receiving, 289-291
sending SMS, 294
data sources
Content Providers as, 189
exposing access to, 195-197
playing media, 316-317
data storage, retrieval and sharing,
159-206
Content Providers, 189-192
Content Providers, creating
earthquake, 197-205
Content Providers, creating new,
194-197
Cursors and content values, 176-177
database design considerations, 180
database querying, 181
databases, 175
databases, working with, 177-179
developing for mobile devices, 31
extracting Cursor results, 181-182
native Content Providers, 192-194
overview, 159-160
preferences, creating and saving, 161
preferences, creating for earthquake
viewer, 165-174
retrieving Shared Preferences,
161-162
rows, adding/updating/removing,
182-183
saving Activity state, 162-165
saving and loading files, 174-175
saving application data, 160-161
saving techniques, 160
saving to-do list example, 183-189
SQLite, 7, 176
SQLiteOpenHelper, 179-180
summary, 205-206



databases

databases
creating earthquake Content Provider,
199-200
Cursors and Content Values, 176-177
design considerations, 180
extracting Cursor results, 181-182
introducing, 175
querying, 181
rows, adding/updating/removing,
182-183
saving to-do list example, 183-189
SQLite, 176
SQLiteOpenHelper, 179-180
working with, 177-179
DatePickerDialog, 146
DDMS (Dalvik Debug Monitoring
Service)
ADT features, 22
defined, 42-43
debugging
ADT features, 22
Android applications, 26-27
launch configurations, 25-26
SDK tools, 42-43
simulating SMS messages, 296
to-do list example, 38
declaring permissions, 355
definitions, AIDL, 358-359
deleteFile, 175
deleting
Content Providers, 191
creating earthquake Content Provider,
201-203
rows, 183
delivery, SMS message, 292-294, 305
design
database considerations, 180
hardware-imposed considerations,
30-31
ul, 76
development
advanced Android. See Android,
advanced development
for Android, 9-11, 30-37
Android as open platform for mobile, 4
Android framework, 11-16
tools, 42-43
device vibration control, 350-351
dialers, 333-334
Dialog boxes
creating earthquake viewer, 154-156
introducing, 143-147
toasts, 262-264
using background worker threads,
259-262
digital cameras
Android features, 6
using, 319-321
dimensions
creating simple values, 55
determining orientation, 329-330
direction monitoring, 323
discovering Bluetooth devices,
340-341
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dismissing calls, 339
documentation, SDK, 12
downloading what you need to begin,
20-24
D-pad
interactive controls, 396-397
wiring up, 369-370
drawables
externalizing, 56
frame-by-frame animations, 59, 372
drawing
Canvas. See Canvas drawing
controls, 89-90
current location, 235-236
customizing to-do list, 84-85
on Overlay Canvas, 233
dx, 42

E

earthquake example
adding Notifications, 267-270
creating Content Providers, 197-205
creating preference page for, 165-174
creating viewer, 148-156
IPC support with AIDL, 356-361
mapping, 242-247
monitoring service example, 252-258
updating with alarms, 274-276
Eclipse IDE (integrated development
environment)
ADT plug-in, 21-24
developing with, 21
getting started, 19
SDK and, 12
editors, 161
efficiency, 31, 35
element access, 28-29
embossing Paint, 377-378
Emergency Responder example
automating, 306-314
creating SMS application, 297-306
creating Speedometer, 326-329
empty processes, 52
Emulators
ADT features, 22
audio playback, 317
defined, 42-43
Emergency Responder testing, 306
mobile device limitations, 32-33
recording media, 318
SDK contents, 12
setting up with Test Providers,
208-211
SMS messages, 296
vibrating Notifications, 271
ending calls, 339
enforcing permissions, 355
environment considerations, 33-34
event broadcasting, 132-136
event handlers
Context Menu selections, 106-107
Dialog boxes, 146-147
interactive controls, 393-398

map taps, 234
menu item selections, 104
MenultemClickListener, 103
modifying existing Views, 81-82
monitoring state changes, 69-71
phone state, 335
saving and restoring instance states,
162-163
saving application data, 160-161
Shared Preferences, 170
sub-Activity results, 119-120
user interaction, 92-93
events, system
broadcasting with Intents, 114
native broadcast actions, 135-136
ExpandableListActivity, 73
expanded menu, 100-101
explicit Intents
defined, 114
starting new Activities, 115
exposing IPC interface, 358-359
extensibility
using Intent Filters for, 130-132
using SQLiteOpenHelper, 179-180
eXtensible Markup Language (XML)
layouts, 79-80
eXtensible Markup Language (XML)

resources
Android project, 28
using, 59-62

Extensible M ging and Pr: e

Protocol (XMPP), 7
externalizing resources, 52-59
extras

defined, 133
transmitting data messages, 290

F

feedback with vibration, 350-351
fileList, 175
files
accessing in Content Providers, 192
database design considerations, 180
loading and saving, 174-175
media APIs, 316-319
saving data, 160
FILL, 374
filters
Intent. See Intent Filters
Mask and Color, 377-378
Match and Transform, 117
fine permissions, 213-214
finger input, 393-396
flashing light Notifications, 272
fontscale, 65
foreground Activities
defined, 29-30
environment considerations, 34
format support, 316
Forward Geocoding, 220-222
frame-by-frame animations
creating and using, 372
defined, 362
externalizing, 57, 59



interactive controls

FrameLayout class, 79
Fry, Stephen, 75
full Activity lifetime, 71-72
functions
Cursor class, 176-177
geocoding, 220-223
future of Android, 3

G

gData Services, 361
geocoding, 6, 220-223
global positioning services (GPS).
See also LBS (location-based
Services )
Android features, 6
“Where Am 1?” example, 214-216
Google
Android and, 3
Internet Services, 361
Google Maps
in Android, 6
map-based Activities, 224-226
unique Android features, 10
Google Talk. See GTalk Service
GPS (global positioning services). See
also LBS (location-based Services)
Android features, 6
“Where Am I?” example, 214-216
GPX (GPS Exchange Format), 209
gradient Shaders, 376-377
graphical user interfaces (GUIs)
creating Speedometer, 328
synchronizing threads for, 260-261
graphics
Android, 8
controls, 32
hardware acceleration for 2D, 380
with SurfaceView , 392-393
gravity and acceleration, 324
group chats
GTalk Service, 281
managing, 287-289
Groups, View. See View Groups
GTalk Connections
defined, 281
GTalk Service, 282-286
GTalk Service, 7-8
binding to, 281-282
Chat Sessions, 286-289
GTalk Connections, 282-286
introducing, 280
sending and receiving data messages,
289-291
using, 280-281
GUIs (graphical user interfaces)
creating Speedometer, 328
synchronizing threads for, 260-261

handling events. See event handlers
handsets, 9

haptic feedback, 350-351
hardware
acceleration for 2D graphics, 380
Android features, 6
Android security, 36
imposed design considerations,
30-31
resources for different, 63-64
runtime configuration changes, 64-65
hardware APls, 315-351
accelerometers, 324-325
accelerometers and compasses, 323
Bluetooth, 339-345
cameras, 319-321
creating compass and artificial
horizon, 330-333
creating Speedometer, 326-329
device vibration control, 350-351
media APIs, 316-319
network and Wi-Fi connections,
345-350
orientation sensors, 329-330
overview, 315
Sensor Manager, 321-323
summary, 351
telephony, 333-339
heading
adding to Compass View, 332
compass face example, 388
orientation sensors, 329
headsets, Bluetooth, 344-345
Hello World template, 27-29
helper classes
creating for SQLite, 177-179
using SQLiteOpenHelper, 179-180
history of Android, 2-3
horizons, artificial
creating, 330-333
updating compass example, 385
hotspots, 349
hyperlinks
adding to earthquake viewer, 156
creating with Linkify, 116-117
hyphen (-), 63

icons
creating Notifications, 266-267
menu, 99-100
menu items, 103
resources, 62-63
IDE (integrated development
environment), Eclipse. See
Eclipse IDE (integrated

d. 1

pment envir t)
identifiers
dimension, 55
menu items, 102-104
URIs. See URIs (Uniform Resource
Identifiers)
idle phones, 336
IM (instant messaging), 7-8
binding to GTalk Service, 281-282
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Chat Sessions, 286-289
GTalk Service, 280-281
sending and receiving data messages,
289-291
starting sessions, 282-286
images
creating, 62
externalizing, 56
taking pictures, 320-321
implicit Intents
defined, 114
late runtime binding and, 115
servicing with Intent Filters, 121-129
inactive state, 69
inflating layouts, 86
input
Android security, 36
defining sources, 318
touch screen, 393-396
inserting
creating earthquake Content Provider,
201-203
methods, 191
rows, 182
insistent Notifications, 272-273
instances
binding Activities to Services,
258-259
creating, 60
getting provider, 212
saving and restoring state, 162-163
instant messaging (IM). See IM
(instant messaging)
instrumentation classes, 48-49
integrated develop
(IDE), Eclipse. See Eclipse
IDE (integrated development
environment)
Intent Filters
listening for SMS messages, 296
populating Context Menus, 106
servicing implicit Intents with,
121-129
using for plug-ins and extensibility,
130-132
Intents
broadcasting events, 132-136
broadcasting OTA, 289-291
broadcasting with Services, 256
communicating with Services, 259
creating Activity, 67
defined, 7, 46
enforcing permissions, 355
instant messaging, 280
making phone calls, 334
menu items, 104
monitoring Wi-Fi connectivity, 348
proximity alerts, 219-220
servicing implicit, 121-129
summary, 157
using Alarms to fire, 273-274
using to launch Activities, 114-121
interactive controls, 393-398
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interapplication communication

interapplication communication, 7
interfaces
APls. See APIs (Application
Programming Interfaces)
GTalk Service, 280-281
implementing AIDL, 356-361
user. See Uls (user interfaces)
intermittent Activities, 29-30
Internet
monitoring connectivity, 345-346
services, 361
Internet resources
creating earthquake viewer, 153
introducing, 141-143
summary, 157
interprocess communication (IPC)
support with AIDL, 356-361
uniqueness of Android, 11
Invitation Listener, 288
IPC (interprocess communication)
support with AIDL, 356-361
uniqueness of Android, 11
iPhone, 3
ItemizedOverlays, 224, 239-240

J

Java, 20
Java IDE (integrated development
environment), 21

Java ME, 3

Java MiDlets, 2-3

JDK (Java Development Kit)
downloading, 20
getting started, 19

K

keyboardHidden, 65

keys
interactive controls, 396-397
shortcut, 103

KML (Keyhole Markup Language), 209

L

languages
resources for different, 63-64
runtime configuration changes, 64-65
latency, 32-33
lateral sensor changes, 325
latitude
extracting, 215-216
geocoding, 220-223
MapController, 227
launch configurations, 25-26
Layout Managers, 79
layouts
animating, 370-372
compound controls, 86
creating Activity, 66-67
creating Activity Uls, 77-78
creating Uls, 79-80
externalizing resources with, 52, 57
Map Views, 225-226
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referencing resources, 61
using adapters, 136-141
using custom controls, 98-99
LBS (location-based Services ),
207-247
in Android, 6
creating map-based Activity, 224-226
finding location, 213-219
Geocoder, 220-223
ItemizedOverlays/Overlayltems,
239-240
Map Controller, 227-228
Map Views, 226-227
mapping earthquakes example,
242-247
mapping “Where Am [?”, 228-231
maps-based Activities, 224
My Location Overlay, 239
Overlays, 231-238
overview, 207-208
pinning Views to maps, 240-242
proximity alerts, 219-220
selecting Location Provider, 212-213
setting up Emulator with Test
Providers, 208-211
summary, 247
LED (light-emitting diode)
Notifications, 272
leverage, 143
libraries
Android APIs, 15-16
Android media support, 8
GTalk Service, 280-281
software stack, 12-13
SQLite, 176
life-cycles
Activities, 68-73
application, 50-51
light Notifications, 272
light sensors, 322
light theme, 373
light-emitting diode (LED)
Notifications, 272
line drawing, 374
LinearLayout, 57, 79
Linkify class, 116-117
Linux Kernel
security, 354
software stack, 12-13
Linux Phone Standards Forum (LiPS), 3
LiPS (Linux Phone Standards Forum), 3
ListActivity, 73
listeners
adding to Compass View, 333
animation, 364-365
Animation, 371
Bluetooth, 343
Chat. See Chat Listeners
click, 103, 127-128
creating Speedometer, 327
Location, 216-217
monitoring acceleration, 325
monitoring network connectivity,
346-347

OnKeyListener, 397
OnTouchListener, 396
orientation sensors, 330
phone state, 335-339
Sensor Manager, 321-322
SMS messages, 294-297
live video, 320
loading files, 174-175
Locale
geocoding, 221-222
locale, 65
location
runtime configuration changes, 64-65
tracking cell, 336
Location Manager, 208
Location Providers
defined, 208
managing Test, 209-211
selecting, 212-213
location-based Services (LBS). See
LBS (location-based services );
LBS (location-based Services )
longitude
extracting, 215-216
geocoding, 220-223
MapController, 227
sensor changes, 325

maghnetic field sensor, 322
maghnitude filter, 167, 172-173
Managers
Activity, 35-36
Layout, 79
Location, 208
Notification, 266
Sensor. See Sensor Manager
Telephony, 334-339
Wi-Fi, 347-350
Window, 35-36
Manifest Editor, 49-50
Map Views
configuring and using, 226-227
defined, 224
Overlays. See Overlays
MapActivity, 73, 224
MapController
defined, 224
using, 227-228
maps
based Activities, 224
creating Activity, 224-226
earthquakes example, 242-247
geocoding, 220-223
ItemizedOverlays/Overlayltems,
239-240
Map Controller, 227-228
Map Views, 226-227
My Location Overlay, 239
Overlays, 231-238
pinning Views to, 240-242
“Where Am 1?7, 228-231



Parcels

markers
creating with Overlays, 239-240
pinning Views to maps, 240-242
MaskFilters, 377-378
Match Filter, 117
matching URIs, 195, 200
measuring Views, 90-92
media
Android support, 8
APls, 316-319
Media Player, 316-317
Media Store Content Provider
defined, 193
recording media, 318
memory
optimization and management, 8
speed and efficiency, 35
MenultemClickListener, 103
menus
Activity, 101-104
adding preferences, 171
Android, 99-101
creating earthquake viewer, 153-154
dynamic updating and handling
selections, 104
mapping earthquakes example,
243-244
populating with Intent Filters,
130-132
submenus and context menus,
105-107
to-do list example, 107-112
mesh drawing, 374
messaging
instant. See IM (instant messaging)
with Intents. See Intents
P2P communication. See P2P
(peer-to-peer) communication
SMS. See SMS (short messaging
service)
Toasts, 262-264
metadata, 47-49
methods
Activity lifetimes, 71-73
adding hyperlinks, 116-117
adding menus to to-do list example,
107-112
advanced development. See Android,
advanced development
background Services. See background
Services
broadcasting with Intents, 132-136
creating earthquake viewer, 148-156
creating new visual interface, 88-92
creating submenus and Context
Menus, 105-107
data storage, retrieval and sharing. See
data storage, retrieval and sharing
defining Activity menus, 101-104
Dialog class, 144-147
hardware. See hardware APIs
of location-based Services. See LBS
(location-based Services )
modifying existing Views, 81-82

P2P communication. See P2P
(peer-to-peer) communication
returning results from Activities,
117-120
runtime configuration changes, 65
understanding Hello World, 27-29
using resources in code, 60
MiDlets, 2-3
MIRROR, 377
MkSDCard, 42
mobile development, 4
mobile devices, 30-37
mobile phone handsets, 3
mobile phones, 1-2
mode values, 91
monitoring phone calls, 335-336
monitoring SMS messages, 294
movement, tracking. See tracking
movement
multimedia
APls, 316-319
Media Store Content Provider, 193
MyLocationOverlay, 224, 239
MyView, 67

name/value pair (NVP) mechanism, 160
native actions
Activity, 120-121
broadcast, 135-136
native applications
of Android, 4-5
Internet resources, 141-143
uniqueness of Android, 11
native Content Providers, 192-194
native Internet resources, 142
native link types, 116
navigation
configuration changes, 65
menu, 99-101
nested submenus, 105
network connections. See also
connectivity
Internet resources, 142-143
managing, 345-350
mobile device limitations, 32-33
Network Providers, 212
networks, phone, 338
Nine Patches, 381
NinePatch (stretchable PNG) images,
56
Notification Manager, 266
notifications
background Services, 265-273
defined, 7, 46
Sensor Manager, 322
NVP (name/value pair) mechanism, 160

o

objects
binding Views to arrays, 136-141
creating static, 381

Cursors and Content Values, 176-177
drawing, 374
passing custom class, 356-358
off the hook phones, 336
OHA (Open Handset Alliance), 8-9
OMA (Open Mobile Alliance), 3
ongoing Notifications, 272-273
OnKeylistener, 397
online support, 12
OnTouchListener, 396
opacity, 375
Open Handset Alliance (OHA), 8-9
Open Mobile Alliance (OMA), 3
open platforms, 4
opening databases, 179-180
opening socket connections, 342-343
orientation, 65
orientation sensors
accelerometers and compasses, 323
adding to Compass View, 330-332
constants, 322
defined, 329-330
OTA (over the air), 289
outgoing phone calls, 335-336
output sources, 318
oval drawing, 374
over the air (OTA), 289
Overlayltems, 224, 239-240
Overlays
bringing to life, 389-390
defined, 231-238
ItemizedOverlays/Overlayltems,
239-240
map, 224
mapping earthquakes example, 246
My Location Overlay, 239

P

P2P (peer-to-peer) communication,
279-314
automating SMS Emergency
Responder, 306-314
binding to GTalk Service, 281-282
Chat Sessions, 286-289
GTalk Connections, 282-286
GTalk Service, 280-281
instant messaging, 280
overview, 279
sending and receiving data messages,
289-291
Services, 7-8, 11
SMS, 291-297
SMS Emergency Responder example,
297-306
summary, 314
Paint, 373
painting
Canvas drawing, 374-379
improving quality with anti-aliasing,
379-380
pairing Bluetooth devices, 341-342
panning, 227-228
Parcels, 356-358
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passing custom class objects

passing custom class objects, 356-358
passing responsibility, 124
patches, nine, 381
path drawing, 374
PathEffects, 378-379
paused state, 69
peer-to-peer (P2P) communication. See
P2P (peer-to-peer) communication
Pending Intents, 292-293
permissions
adding to Emergency Responder, 298
advanced development, 354-355
CAMERA, 319
Content Providers, 189
creating earthquake viewer, 150
developing for Android, 36
listening for SMS messages, 295
Location Manager access, 213-214
maps, 225
permission tags, 48
sending SMS messages, 292
VIBRATE, 350
persistence techniques, data. See data
storage, retrieval and sharing
phones
Android telephony, 333-339
smartphones, 10
using Bluetooth, 339-345
picture taking, 320-321
pinning Views to maps, 240-242
pipe (|), 65
Pipes, 361
pitch
adding to Compass View, 330-332
compass face example, 385-386
orientation sensors, 329
platforms, Android support, 20
playback in Android, 316-317
plug-ins
ADT, 21-24
using Intent Filters for, 130-132
politeness, 34
“pop-in” animations, 370-371
power efficiency
defined, 31
finding Location Providers based on,
212-213
preferences
automating Emergency Responder,
308-310
configuring network, 346
creating and saving, 161
creating for earthquake viewer,
165-174
defined, 159-160
retrieving Shared Preferences,
161-162
presence
defined, 283-286
notification, 8
presentation layer
decoupling with layouts, 57
using layouts in, 79-80
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previews, camera, 320

primitives, drawing, 374

priority and process states, 51-52

private databases, 183-189

private Shared Preferences, 162

process management, 8

process states, 51-52

processor speed, 31

ProgressDialog, 146

Projections, 232-233

properties, phone, 338

provider tags, 48

Providers, Content. See Content
Providers

Providers, Location. See Location
Providers

proximity alerts, 219-220

proximity sensor, 322

qualifiers, 64
querying
Content Providers, 190
creating earthquake Content Provider,
201
Cursors and Content Values, 176-177
databases, 181
exposing, 195-197

R

R class file
defined, 53
using resources in code, 59-60
radio buttons, 102-103
radiofrequency communications
(RFCOMM), 342-344
raw files, 174-175, 270-271
Read Only file resources, 174-175
receiver tags, 48
receiving messages
data, 289-291
text, 287
recording media, 317-319
rectangle drawing, 374
referencing resources, 61
refreshing earthquake viewer, 150
registration
Broadcast Receiver, 134-135
Content Provider, 197
listener, 335
Wi-Fi configurations, 350
relational database management
system (RDBMS), 176. See also
SQLite
RelativeLayout class, 79
remote devices, 339-345
removing
contacts, 285
Overlays, 234
rows, 182-183
REPEAT, 377

repeating animations, 364
requirements, Location Providers,
212-213
resolution, Intent, 123
Resolvers, Content. See Content
Resolvers
resources
Android project, 28
for different languages and hardware,
63-64
externalizing, 52-59
files as, 174-175
Internet, 141-143
playing media, 316-317
to-do list example, 62-63
using application, 59-62
responding to SMS messages
automating, 306-314
Emergency Responder example,
302-303
responsibility, passing, 124
responsiveness, 34-36
restarting behavior, 64-65
results
extracting from Cursors, 181-182
returning from Activities, 117-120
retrieval. See data storage, retrieval
and sharing
returning results, 117-120
Reverse Geocoding, 220-221
RFCOMM (radiofrequency
communications), 342-344
rich Uls (user interfaces). See Uls (user
interfaces), building rich
ringing
audio alert Notifications, 270-271
monitoring phones, 336
roaming, 337
roll
adding to Compass View, 330-332
compass face example, 385-387
orientation sensors, 329
roster, contact, 283-286
Roster Listeners, 281, 284
rotation of tweened animations, 57-58,
362
rows
adding/updating/removing, 182-183
Cursors and Content Values, 176-177
running
Android, 9
Android applications, 26-27
to-do list example, 38
runtime
Activity life cycle, 68
Android application life cycle, 50
configuration changes, 64-65
late binding and implicit Intents, 115
launch configurations, 25-26
resolving Intent Filters, 123
software stack, 13-14



Symbian

S

$60, 3
sandboxing
data storage and retrieval with SQLite, 7
security, 354
saving
Activity state, 162-165
application data, 160-161
loading files and, 174-175
preferences, 161
techniques, 160
scale, 57-58
scanning for Wi-Fi hotspots, 349
screens
creating application using Activities.
See Activities
creating Uls. See Uls (user interfaces)
creating with layouts, 57
developing for size, 31-32
Dialog boxes, 144-147
sliding user interfaces, 368
SDK (software development kit)
contents, 12
features, 5-8
getting started, 19-20
layouts, 79
seamless user experience
Activity states, 69
developing for Android, 36
security
advanced development, 354-355
of Android, 36
Android telephony, 334
Google Talk and, 8
permission tags, 48
sending
data messages, 289-291
SMS messages, 292-294
text messages, 286-287
Sensor Manager
accelerometers. See accelerometers
compasses. See compasses
defined, 321-323
service tags, 47
Services
binding Activities to, 258-259
Bluetooth, 339-345
Camera, 319-321
creating and controlling, 250-252
defined, 46
earthquake example, 252-258
GTalk. See GTalk Service
Internet, 361
IPC support with AIDL, 356-361
location-based. See LBS
(location-based Services)
network and Wi-Fi, 345-350
permissions, 355
Sensor, 321-323
tracking telephony changes, 336-337
Sessions, Chat, 281, 286-289
Sessions, IM, 281, 282-286

set tags, 58
Settings Content Provider, 193
Shaders
compass face example, 382-383
defined, 375-377
shapes, drawing, 374
shared data. See also data storage,
retrieval and sharing
Android features, 7
uniqueness of Android, 11
Shared Preferences
adding to earthquake viewer, 165-174
creating and saving, 161
defined, 159-160
retrieving, 161-162
saving application data, 160-161
short messaging service (SMS). See
SMS (short messaging service)
shortcut keys, 103
simple values, 53-55
SimpleCursorAdapter, 136-141
simulating SMS messages, 296
sizing
controls, 90-92
SMS messages, 294
Views and Overlays, 381
skinning applications with themes,
372-373
sliding user interfaces, 365-370
smartphones, 10
SMS (short messaging service)
automating Emergency Responder,
306-314
defined, 291-297
Emergency Responder example,
297-306
socket connections, 342-343
software development kit (SDK). See
SDK (software development kit)
software stack, 12-15
sound Notifications, 270-271
pecialist Dialog b , 146
speed
Android development, 35
determining with accelerometers. See
accelerometers
finding Location Providers based on,
212-213
mobile device limitations, 32-33
Speedometers, 326-329
Spinner controls
automating Emergency Responder,
308-309
preferences, 168-169
SQLite
Android features, 7
Cursors and Content Values, 176-177
design considerations, 180
extracting Cursor results, 181-182
introducing, 176
querying, 181
rows, adding/updating/removing,
182-183

saving data, 160
saving to-do list example, 183-189
SDK tools, 42
SQLiteOpenHelper, 179-180
working with, 177-179
SQLiteOpenHelper
creating earthquake Content Provider,
199-200
defined, 179-180
stacks
Activity, 68
Android software, 12-15
started service processes, 52
starting Services, 251-252
states
Activity, 68-71
data persistence techniques. See data
storage, retrieval and sharing
monitoring phone, 334-337
monitoring Wi-Fi connectivity, 348
priority and process, 51-52
saving Activity, 162-165
static files, 174-175
static objects, 381
status
accessing phone, 338
monitoring Wi-Fi connectivity, 348
native broadcast actions, 135-136
status bar icons
adding Notifications to earthquake,
267-270
Notifications, 265-266
stopped state, 69
stopping Services, 251-252
storage. See also data storage,
retrieval and sharing
developing for mobile devices, 31
with SQLite, 7
street address geocoding, 220-223
strings
action, 132-133
custom link, 116-117
externalizing, 54
extras, 290
STROKE, 374
structure
application manifest, 46-49
submenu, 105
styles
externalizing, 55-56
referencing resources, 61
referring to in current theme, 62
sub-Activities
contact example, 124-129
returning results from Activities,
117-120
submenus, 101, 105-107
subscription requests, 285
Surfaces, 320
SurfaceView
defined, 88
developing with, 390-393
Symbian, 2

Index




synchronizing threads

synchronizing threads, 260-261
system events
broadcasting with Intents, 114
native broadcast actions, 135-136
system resources, 59-62

T

TableLayout class, 79
tables, 180
tags
animation, 58
application manifest, 47-49
Intent Filter, 121-122
uses-permission.
See uses-permission tags
taps, map, 234
target emulators, 294
telephony, 333-339
Telephony Manager, 334-339
temperature sensor, 322
termination behavior, 64-65
Test Providers, 208-211
testing
with Android Emulator, 42-43
Emergency Responder example, 306
text drawing, 374
text editors, 21
text messaging. See also SMS
(short messaging service)
Chat Sessions, 286-287
sending, 292
text resources
clearing functionality, 86-87
creating, 62-63
TextViews
creating hyperlinks in, 116-117
extending, 82-85
themes
creating new, 62-63
Dialog-themed Activities, 144
externalizing, 55-56
referring to styles in, 62
skinning applications with, 372-373
third-party applications, 11
threads, background, 259-262
three-dimensional graphics
of Android, 8
with SurfaceView , 392-393
TileModes, 377
TimePickerDialog, 146
T-Mobile G1, 9
toasts
creating, 262-264
defined, 144
To-Do list example
applications, 37-41
customizing with ArrayAdapter,
137-141
extending TextView, 82-85
menus, 107-112
resources, 62-63
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saving, 163-165, 183-189
tools

Android widgets, 78-79

development, 42-43

SDK contents, 12
touchscreen, 65
touchscreens

interaction with Overlays, 389-390

interactive controls, 393-396
support, 32
Traceview, 42
trackball interaction, 397-398
tracking movement, 216-217
with accelerometers. See
accelerometers
cell location, 336
with compasses. See compasses
touch screens, 395-396

tracking service changes, 336-337

tracking SMS message delivery,
292-294, 305
transactions
creating earthquake Content
Provider, 201
exposing, 195-197
Transform Filter, 117
transforms, 381
transient Dialog boxes, 262-264
translate, 57-58
translucency
defined, 375
themes, 373
transmitting data
with Bluetooth, 343-344
messages, 290
transparency
animations, 362
themes, 373
triggers
Alarms, 273-274
Notifications, 267
proximity alerts, 219-220
Sensor Manager, 321-322
tweened animations
defined, 362-364
externalizing, 57-59
two-dimensional graphics
of Android, 8
hardware acceleration for, 380

U

uIQ, 3

Uls (user interfaces)
Activity menu, 101-104
Android menu system, 99-101
Compass View example, 93-98
compound controls, 85-87
creating resources for different

languages and hardware, 63-64

custom widgets and controls, 88
Dialog boxes, 144-147

functionality with Activities.
See Activities
fundamental design, 76
handling user interaction events,
92-93
layouts, 79-80
menus, dynamic updating and
handling selections, 104
new visual interface, 88-92
overview, 75-76
state persistence. See data storage,
retrieval and sharing
submenus and Context Menus,
105-107
summary, 112
to-do list example, 107-112
using custom controls, 98-99
Views, 76-79
Views, existing, 81-85
Views, new, 80-81
Uls (user interfaces), building rich
animating layouts and View Groups,
370-372
animating sliding example, 365-370
animations, 361-365
Canvas drawing, 373-374
Canvas drawing, best practices,
380-381
compass face example, 381-389
hardware acceleration for 2D graphics,
380
improving paint quality with anti-
aliasing, 379-380
interactive controls, 393-398
map Overlays, 389-390
painting, 374-379
skinning applications with themes,
372-373
SurfaceView, 390-393
Uls (user interfaces) layout
defined, 28-29
environment considerations, 34
externalizing resources with, 57
to-do list example, 39-40
updating
ADT plug-in, 24
Content Providers, 191
creating earthquake Content Provider,
201-203
current location Overlay, 237-238
dynamic menu, 104
earthquake example with Alarms,
274-276
earthquake example with Services,
255-258
location, 217-219
preferences, 166-167
rows, 182-183
Sensor Manager, 322-323
Test Providers, 211
upgrading databases, 179-180



zooming

URIs (Uniform Resource Identifiers)
authority, 190
creating earthquake Content Provider,
199-200
matching, 195
user interfaces (Uls). See Uls
(user interfaces)
users
availability, 283
environment considerations, 33-34
handing interaction, 92-93
ID, 354
techniques for seamless
experience, 36
tracking movement, 216-217
uses-permission tags
accessing Internet resources, 142
advanced security, 354
defined, 48
GTalk Service, 280
Location Manager, 213-214

\')

values, simple, 53-55
vector graphics, 90
velocity
creating Speedometer, 326-327
defined, 324
vertical sensor changes, 325
vibration
device control, 350-351
Notifications, 271
video
live with camera, 320
recording, 317-319
View class, 88
View Groups
animating, 370-372
compound controls, 85-87

defined, 66-67, 76
Layout Managers, 79
Views
adapters, 136-141
applying tweened animations, 364
Compass View example, 93-98
controls, 37-41
creating Activity, 66-67
creating Compass and artificial
horizon, 330-333
creating new, 80-81
creating new visual interface, 88-92
creating Uls, 76-79
defined, 27-29, 76
Map, 224, 226-227
modifying existing, 81-85
SurfaceView class, 390-393
tweened animations, 362
visible Activity lifetime, 72
visible processes
Activity states, 69
defined, 52
visual components, 27-29
visual interface
creating new, 88-92
creating Uls. See Uls (user interfaces)
Manifest Editor, 49-50
VM (Dalvik Virtual Machine), 14

w

waking up Alarms, 273-274

Web Services, 361

“Where Am 1?” example
Activities, 214-216
annotating, 234-238
geocoding, 222-223
mapping, 228-231
updating location in, 217-219

widgets
Android toolbox, 78-79
Android-supplied adapters, 136
compound controls, 85-87
custom, 88
leveraging Internet resources, 143
modifying existing Views, 81-85
Views, 76-77
Wi-Fi connections, 345-350
Wi-Fi Manager, 347-350
Window Manager, 35-36
Windows Mobile, 3
worker threads, background
defined, 259-262
using Toasts in, 264

X

Xfermode, 379
XML (eXtensible Markup Language)
layouts, 79-80
XML (eXtensible Markup Language)
resources
Android project, 28
using, 59-62
XMPP (Extensible Messaging and
Presence Protocol), 7

Y

Yahoo! Pipes, 361
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zooming
in maps, 227-228
tweened animations, 362
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