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6.3  -  Arduino
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6.4  Arduino
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10  pin  (  16)

 PWM  8  pin
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 interrupt  4  pin (  6
interrupt)

3  interface (  4) 
 Serial-Over-USB  Duemilanove 
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 Arduino Mega  shield 
 Arduino  Ethernet Shield, 

 internet .
, Freeduino 1.16 Seeeduino

 Diecimila 
Duemilanove.  Freeduino  Diecimila, 
Seeeduino  Diecimila 

 2  pin .
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 LED

 pin. 
pin  ,  

 (HIGH  LOW) 
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 pin 2  3  interrupt (interrupt 0
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.
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6.6 
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 Arduino, 
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6.7 Arduino IDE 

 Arduino 
 Arduino IDE, 

 site
.

 Arduino IDE  Java :

 sketch  Arduino) 

,
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 compiler  sketch ,
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(USB), 

Arduino  debugging 

sketch 

 sketch 

Arduino.
,   Arduino  

 USB  ,  
Serial-over-USB, 

.   USB
 Type A  Type B, . 

 FTDI  chip
 Serial-over-USB)  drivers

 Arduino IDE . 
 site 

FTDI.  Linux 
.  , 

 Arduino IDE 
Tools –> Serial Port 

 COM#  Windows, /dev/ttyusbserial##  MacOS 
/dev/ttyusb##  Linux). 

 Arduino  (Arduino Duemilanove w/ ATmega328)
 Tools –> Board.   Arduino 

sketch . 

http://arduino.cc/en/Guide/HomePage.
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7.1 
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,  Ruby on Rails  web, 
 Android, ,

 X10.  project 
 Android 

. , 
, 

 Internet,  Rails server 
.

7.2 A  project

  X10 
, 

, 
.

 Windows-based
 X10.  

 Heyu. 
 Daniel Suthers  Charles Sullivan,  Heyu

 X10  CM11A. 
 X10.
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 Windows,  Windows
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  Linux 

 VirtualBoxi.
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1.  X10 CM11A  interface2ii (
 CM11A,  X10

CM15A  USB 
 Heyu).iii

2.  X10 PLW01 .
3.  USB 
4.  Android OS  tablet (

 web-enabled Light Switch client application)



 11082  63

5.  ( ),  Linux  Mac-based,
 Ruby 1.8.7 

 software  :

 Heyu 2.9.3 
 Ruby on Rails 3.0 iv

 Eclipse IDEv

  Android SDK 1.5 vi

  Android Development Tools (ADK) Plugin  Eclipsevii

  X10 
. 

 X10 ,  notifications of triggers (
)  X10 . 

,  Firecracker X10 (
 CM17A),  interface  X10, 

CM11A.  source  X10

,  CM11A  . 
,  project o CM11A. 
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7.3 

 X10  CM11A  
, . 

CM11A  9-pin ,  USB-to-
Serial  driver .  X10 CM11A 

 web-enabled Switch Light,. 
 Mac OS  10.6 , 

PL-2303 manual http://www.prolific.com.tw/eng/downloads.asp?ID=31l.
  Linux 

 PL-2303
interface.

,  USB-to-serial 
USB 
CM11A.  

 interface. 
tty / dev

ls /dev/tty*  Arduino IDE
  Tools  Serial  Port. 

 CM11A    / dev / tty.usbserial, 

 Heyu configuration file.

  Arduino Tools menu
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 CM11A ,
 download  Heyu 

Heyu.org,  tarball tar -zxvf heyu-
2.9.3.tar.gz . ./Configure; make;make installviii

 compile .  Mac, 
     Mac 

proceeding.  Linux,
 gcc 

. ,  Debian-
based Linux ,  Ubuntu  sudo apt-get install build-essential

compiler  linker . , . /
Configure,  sudo 

 heyu 
.

 heyu,  x10.conf 
 / etc / heyu . 

read-write  ( .: sudo vi / etc/heyu/x10.conf). 
 x10.conf , 

  
CM11A .

# Serial port to which the CM11a is connected. Default is /dev/ttyS0.
TTY /dev/tty.usbserial

  CM11A  .  

Heyu :

> heyu engine

, 
daemon engine  

. 
heyu info Heyu. 

:

> heyu monitor

 CM11A  
X10.  housecode  PLW0 wall

  H3,   :

> heyu on h3

 ( )
.   
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 Heyu 
:

07/25 12:45:34 sndc addr unit 3 : hu H3 (_no_alias_)
07/25 12:45:34 sndc func On : hc H

 off  H3:

> heyu off h3
07/25 12:50:17 sndc addr unit 3 : hu H3 (_no_alias_)
07/25 12:50:18 sndc func Off : hc H

 on  off,
 X10,  AM486. ,

  
 x10, . 

 X10, 
  X10 .

7.4  Web- Client

 Web-enabled light switch,  Ruby on Rails
  

 web browser.  Rails  Mac  Linux
,   Mac  OS  X

10.6. , .  Rails
3.0 , 

.  Rails web flamework , 

 Rails project:

> mkdir ~/projects/ruby/rails/homeprojects/
> cd ~/projects/ruby/rails/homeprojects
> rails new x10switch

create
create README
create Rakefile
create config.ru
create .gitignore
create Gemfile
create app
create app/controllers/application_controller.rb
create app/helpers/application_helper.rb
create app/mailers
create app/models

...
create vendor/plugins
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create vendor/plugins/.gitkeep

,    x10switch 
 command 

 cmd ()  web
interface  Heyu.

> cd x10switch
> rails generate controller Command cmd

create app/controllers/command_controller.rb
route get "command/cmd"
invoke erb
create app/views/command
create app/views/command/cmd.html.erb
invoke test_unit
create test/functional/command_controller_test.rb
invoke helper
create app/helpers/command_helper.rb
invoke test_unit
create test/unit/helpers/command_helper_test.rb

,  app / controllers /
command_controller.rb 

:

class CommandController < ApplicationController
def cmd

@result = params[:cmd]
if @result == "on"

%x[/usr/local/bin/heyu on h3]
end

if @result == "off"
%x[/usr/local/bin/heyu off h3]
end

end
end

 %  Ruby construct 
command-line. ,% x [/ usr / local / bin / heyu  H3] 
Heyu  H3    X10 

. , % x [/ usr / local / bin / heyu off H3] 
.
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,   app  /  views  /  command  /
cmd.html.erb 

 Ruby 
 On  Off:

The light should now be <%= @result %>.

Rails,      interface 
 /  index.html  ,  

.

,  config / routes.rb 
 "command / cmd" :

match "/command/:cmd", :to => 'command#cmd'

 Rails 
 on / off .

 Rails (  Rails 3.1)  Linux
, 
 (  Ruby),

  .   Gemfile 
 x10switch :

gem 'execjs'
gem 'therubyracer'

:

> bundle install

 Rails 3.1 JavaScript processing engine. 
 gems , 

X10switch  Rails.

7.5  test  Web-client
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   X10 
,  running  server  Rails 3 

:

> cd ~/projects/ruby/rails/homprojects/x10switch
> rails s
=> Booting WEBrick
=> Rails 3.0.5 application starting in development on http://0.0.0.0:3000
=> Call with -d to detach
=> Ctrl-C to shutdown server
[2011-03-18 16:49:31] INFO WEBrick 1.3.1
[2011-03-18 16:49:31] INFO ruby 1.8.7 (2009-06-12) [universal-darwin10.0]
[2011-03-18 16:49:31] INFO WEBrick::HTTPServer#start: pid=10313
port=3000

 Web-Browser :

http://localhost:3000/command/on

,   (light)  
 (on)  browser. ,  Heyu

 X10  H3 home.
,   .  

 off :

http://localhost:3000/command/off

.

7.6  client

 project 
,  Android 

 Android  web   web interface
 AJAX  

HTML5/CSS3 .
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, 

 Android  
 X10 , 

,  .
,  ,  

Eclipse  IDE,   Android  SDK,   plug-in   Eclipse.
 Android SDK 

 soix. 
 Android Virtual Device (AVD)x, 

   toy 
Android  Android device.13

 AVD  Android 1.5 (API Level
3),  Android 

.  Eclipse  File
 New  Android project.  Eclipse ,

   New-
> others-> Android-> Android project.  project LightSwitch 

 Build Target   Android 1.5.  
 Android, 

 Android , 
 LightSwitch   ,  Android 1.5

.
,  project Light Switch 

,  com.mysampleapp.lightswitch 
Create Activity box    LightSwitch. 

 Min SDK , , 
 commondenominator 

Android, . , 
 Android :
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Android Project dialog box

   Next   Android
project  Test Project resource. , 

,  Finish .  Android
Development Tools Eclipse plug-in  Light
Switch application,  main.xml  res / layout 

 Android.  
 ToggleButton  widgets form pallet  main.xml
. 

. 

 Android , 
Android publish  for box drop-down  processor
form  Android 1.5. , 

 hello world TextView element . 
 main.xml.  src com.mysampleapp.lightswitch

 LightSwitch.java . 



 11082  73

 ToggleSwitch widget, 
 android.widget.ToggleButton. 

java.net.URL  java.io.InputStream , 
 URL  Java

InputStream.  import 
LightSwitch.java :

package com.mysampleapp.lightswitch;
import android.app.Activity;
import android.os.Bundle;
import android.widget.ToggleButton;
import android.view.View;
import java.net.URL;
import java.io.InputStream;

 graphical form layout of the Light Switch application

 LightSwitch  ToggleSwitch 
  ID  onCreate  LightSwitch 
 listener 

public class LightSwitch extends Activity {
/** Called when the activity is first created. */
@Override



 11082  74

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
final String my_server_ip_address_and_port_number =

"192.168.1.100:3344";
final ToggleButton toggleButton =

(ToggleButton) findViewById(R.id.toggleButton1);
toggleButton.setOnClickListener(new View.OnClickListener()
{

public void onClick(View v) {
if (toggleButton.isChecked()) {

try {
final InputStream is = new URL("http://"+

my_server_ip_address_and_port_number +"/command/on").openStream();
}
catch (Exception e) {
}

} else {
try {

final InputStream is = new URL("http://"+
my_server_ip_address_and_port_number +"/command/off").openStream();

}
catch (Exception e) {
}
}

}
});

}
}

 my_server_ip_address_and_port_number string
 IP  port 

 Rails server

7.7  test  Android client

, 
 my_server_ip_address_ string  and_port_number  Android

. ,  192.168.1.100:3344,
 IP  192.168.1.100  3344.

 Rail Server , :
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> rails s -p3344

 rail server developers  3344 
 ta  Android

emulator ,  On / Off 
.

 Light
Switch application configuration. 

 Android model  Android 

,  HTTP 
. ,  AndroidManifest.xml

closing manifest tag, :
<uses-permission android:name="android.permission.INTERNET">
</uses-permission>

 AndroidManifest.xml 
:

<?xml version="1.0" encoding="utf-8"?>
<manifestxmlns:android="http://schemas.android.com/apk/res/android"

package="com.mysampleapp.lightswitch"
android:versionCode="1"
android:versionName="1.0">
<application android:icon="@drawable/icon"

android:label="@string/app_name">
<activity android:name=".LightSwitch"
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-permission android:name="android.permission.INTERNET">
</uses-permission>

</manifest>
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Running the Light Switch application

Recompile   Light Switch  licence
  . 

,  Rails
server  :

Started GET "/command/on" for 192.168.1.101 at Sat Mar 21 19:48:10 -0500
2011
Processing by CommandController#cmd as HTML
Parameters: {"cmd"=>"on"}
Rendered command/cmd.html.erb within layouts/application (11.7ms)
Completed 200 OK in 53ms (Views: 34.7ms | ActiveRecord: 0.0ms)
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Started GET "/command/off" for 192.168.1.101 at Sat Mar 26 19:52:30 -0500
2011
Processing by CommandController#cmd as HTML
Parameters: {"cmd"=>"off"}
Rendered command/cmd.html.erb within layouts/application (13.2ms)
Completed 200 OK in 1623ms (Views: 40.0ms | ActiveRecord: 0.0ms)

, 
 Light Switch  Android 

,  debug   key model 
Android   signed  key  
Android .  signed key  

 Android SDK, 
,  

 Android SDK  key.xi

 Android
 Android  Eclipse,

 Android SDK documentation 
Android xii

Lights on
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 8

8.1 

 project, , 
Android .    Sparkfun yoyo ("yo-yo")
board 

.   first-gen   Android   server  

 Android 
. ,  server 

 mail 

8.2  Project

  . 

. 

, 
.  PowerSwitch Tail II, 

 120V.   5V
 pin 

Arduino,  project ,  PIC-based board ioio. 
PowerSwitch Tail’s 

.  Arduino 
, 

 Android  Sparkfun Ioio
board.  hardware 

 Arduino / PC , , ,
.   ioio board   hardware bridge  

 Android 
 board..  board. ioio 

 USB  Android debugging
pathway. 

 board PIC   ioio .
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Open doors wirelessly using a Smartphone

 project 

 PowerSwitch Tail II (PN 80135)xiii

 2.1MM 
xiv  12V 

 5VDC 1A power supplyxv

 5A 12V 
xvi

 Android OS smartphone , 
 Android G1 xvii

 barel  2-pin  JST  JST 
ioio  angle connector

 Sparkfun ioio board  JST angle connectorxviii

 Smarthome   12VDC
 A  Mini-B  USB  G1 Android

 USB  ioio boardxix

 A  Mini-B  USB  G1 Android
 USB  ioio board

 Android ( ,
tablet, .),    client

 Eclipse IDE,  Android SDK 1.5 ,  Android
Development Tools (ADK) plugin  Eclipse.xx
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 project

8.3 

,  Android
 ioio  board,  ,  

. ,  client
Android  Android 

 board  ioio  PowerSwitch Tail, 

. 
 Android Lock Door:

1.  JST  Sparkfun ioio board,  ioio
board   5V.
2.  Android G1  board  ioio 
USB.
3.  Smarthome Electric 12VDC   

 12V  2,1 .
4.  Tail PowerSwitch  ioio board 

 PowerSwitch Tail, .
5.    Android  tail
PowerSwitch  ioio  board.
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6. 
 Android,  PowerSwitch Tail .

7.  email
.

8. 
Android .
9. , 

.
10.  Bundle   (  PowerSwitch Tail  Ioio
board) 

  .
11.  Android 

 Application Server 

.

 JST
 board ioio  ioio

board  PowerSwitch Tails.  5V 
 ioio board,  Android  ioio 

USB,  PowerSwitch Tails,  board ioio, 
 12V 

 12V. 
 JST 

 angle  Ioio board.  Sparkfun 
 board.

 board  Android .  JST
 ioio board,  barel jac  2-pin

 JST   JST   board   5V  supply.  
 Android  USB 

board ioio. 
 2,1 

.  
. 

, , 

. 
 12V. , 

 12V   .   LED.
, 

  .
 12V .
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 Tail PowerSwitch  board ioio.
, 

 ioio   PowerSwitch tail.

Android Door Lock wiring diagram

 (control)   PowerSwitch
tail    pin 3  ioio .  pin 0, 1  2;

 board ioio  5V
 Tail PowerSwitch Tail. 

 pin 5V  
 board  ioio.  ,  

  PowerSwitch tail  pin 5V 
 ioioxxi.  .  

,  
 pin 3 , 

PowerSwitch tail . , 
 Android 

pin 3 .

  IOIO board
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8.4 

 plug-ins  Android SDK 
Eclipse IDE  Android .

 HelloIOIO demo  Sparkfun ioio tutorial web pagexxii.  
HelloIOIO demo  ioio LED  on 

 off. 
TroggeButt  main.xml . 

 MainActivity. java 
 ToggleButt 

pin 3  Ioio.  HelloIOIO demo Sparkfun 
 Eclipse  File  Introduction  existing projects.

 board ioio demo  IOIO 
 ioio.

1.   IOIOLib  Eclipse 
File  Introduction  existing projects  Workspace  menou.
2.  HelloIOIO,   Explorer packet
Eclipse.
3.  properties   Eclipse properties.
4.  Android 
properties.
5.  Add ... button.   Project Selection  

.   IOIOLib project.   
 IOIOLib 

 IOIOLib , 

 Properties.  IOIOLib,  the / res / layout /
main.xml  HelloIOIO project.  ToggleButt 

 TgextViEW
 TeoggleButt 

 LED 
ioio.     TlextView. ,

 Android / id value 
 android: id = "@ + id / powertailbutton". 

 MainActivity. 
 main.xml 

<?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">
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<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/txtLED"
android:id="@+id/title"/>

<ToggleButton android:text="ToggleButton"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/button">

</ToggleButton>
<TextView

android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/txtPowerTail"
android:id="@+id/title"/>

<ToggleButton android:text="ToggleButton"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/powertailbutton">

</ToggleButton>
</LinearLayout>

OIOLib successfully imported and referenced
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,  
 MainActivity 

  PowerSwitch tail. 
 powertailbutton_ = (ToggleButton) findViewById

(R.id.powertailbutton)? line, 
powertailbutton_  powertailbutton 
main.xml . 

  PowerSwitch tail, 
 MainActivity  / src / ioio / examples / hello/ pts /

MainActivity.java :

private ToggleButton button_;
private ToggleButton powertailbutton_;

 powertailbutton_ object  MainActivity OnCreate method.

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
button_ = (ToggleButton) findViewById(R.id.button);
powertailbutton_ = (ToggleButton) findViewById(R.id.powertailbutton);

}

, , 
 PowerSwitch Tail 

 MainActivity. 
 powertailbutton_object 

:

class IOIOThread extends AbstractIOIOActivity.IOIOThread {
/** The on-board LED. */

private DigitalOutput led_;
private DigitalOutput powertail_;

/**
* Called every time a connection with IOIO has been

established.
* Typically used to open pins.

**
@throws ConnectionLostException
* When IOIO connection is lost.
* @see ioio.lib.util.AbstractIOIOActivity.IOIOThread#setup()

*/
@Override

protected void setup() throws ConnectionLostException {
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led_ = ioio_.openDigitalOutput(0, true);
 powertail_ = ioio_.openDigitalOutput(3,true);

}
/**
* Called repetitively while the IOIO is connected.
**@throws ConnectionLostException
* When IOIO connection is lost.
**
@see ioio.lib.util.AbstractIOIOActivity.IOIOThread#loop()
*/
@Override

protected void loop() throws ConnectionLostException {
led_.write(!button_.isChecked());

 powertail_.write(!powertailbutton_.isChecked());
try {

sleep(10);
} catch (InterruptedException e) {
}

}
}

 DigitalOutput  powertail_object
  powertail_object  pin   ioio out 3.

   ( ,
)  pin out 3  ioio.

 PowerSwitch Tail , 
 powertailbutton_example  5V 

pin  3.  Tail PowerSwitch 
,  12V 

.  compile 
 Android,    HelloIOIO

. 
. , 

 USB   board   ioio  
 HelloIOIO . 

,  Debugging USB 
. , 

. , 
 5   pin  3,  

 PowerSwitch Tail  on. 
 5 Volt, 

 board ioio   PowerSwitchTail ,
, . 
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, 
   URL  web server 

 HelloIOIO .

8.5  Android Server

 lifting  Python scripts 
, 

  Android smartphone . 
 Android 

   Android  OS  .  
,   Android   server  

• , 
, .

•  Wi-Fi, 
 spot  

.
• 

 SDK 
.

• ,  Bluetooth

 phone-based  web server 

1.   web server 
 URL.

2.  URL , 
 power ioio board pin 3. 

.
3. , 

 web server device 
.

4. 
.

5. 
.

 web server, 
 GNU GPLv3 Android work  Web server 
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 Google Code.xxiii

 Android  
. 

, 
 web server.  ioio 

 door unlock requests. , 
Camera Sample code  Krishnaraj Varma 

 SD  Android  card.xxiv

. , 
 mashup  Android, 

 IP  Android

8.5.1  IP

  Wi-Fi  IP 
, 

 LAN  .  
 IP  router, 
 IP  200, 

 IP  server
DHCP  router . 

 Android 
, 

. ,  Wi-Fi 
 Android 

 Advanced
options.  advanced . 

,  IP
checkbox.   checkbox 

 Wi-Fi  radio  IP.   
 router.  ,   router  

 192.168.1.2,   
:

• IP Address: 192.168.1.230
• Gateway: 192.168.1.1
• Netmask: 255.255.255.0
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 DNS1  DNS2 
DNS  , 

 domain servers   client 
  

. , 
 Android    Save. 

   IP  ping 
.   IP  

,  
 ping. , 

.  IP 
  web Android server code.

8.5.2  Android Web Server

 Android  Java Virtual Machine 
,  Java.

, 
 web server 

.  
DoorLockServer.zip. , 
project  Android SDK-configured Eclipse environment  file - >
import ... . , 

 AndroidDoorLockServerActivity.java.
 private void startServer(int port) 

 Wi-Fi IP  Android, port number, 
 web server 

.

server = new Server(ipAddress,port,mHandler);
server.start();

 ServerSocket   Android  
   80  IP

. , , 
 server  UI,  server , 

Android , 
, 

. 
 web server  Android 
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Configuring an Android device to use a static IP

8.5.3 Web Server + IOIO Board

 ioio  web server ,
 HTTP  pin 3 

board ioio.  PowerSwitch tail 
. , 

ioio Trigger routine  server 
 HTTP. ,  URL, 

http://192.168.1.230 
. 

,  pin 3, 

. 
. , 

Thread.sleep  Android () 
.

,  DoorLockServer.zip
.  project Eclipse 
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AndroidDoorLockServerActivity. 
  block    PowerSwitchTail 

 camerasurface.startTakePicture () 

 Android.

@Override
protected void loop() throws ConnectionLostException {
if (mToggleButton.isChecked()) {

if (LockStatus.getInstance().getLockStatus()) {
try {

powertail_.write(false);
// pause for 5 seconds to keep the lock open

sleep(5000);
powertail_.write(true);
LockStatus.getInstance().setMyVar(false);

// Take a picture and send it as an email attachment
camerasurface.startTakePicture();

} catch (InterruptedException e) {
}

}else {
try {
sleep(10);
} catch (InterruptedException e) {
}}

} else {
powertail_.write(true);
}
}

Compile  DoorLockServer  Android
.  web server  Android . 

 board ioio  board  
  PowerSwitchTail. H 

 IP  web server 
 Web  

.   
.  

 Android
 Android ) .

  

 email. 
, 

.
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8.5.4

,  CameraSurface.java 
zip  DoorLockServer. 

 camera  surface  
 Android SDK,  photo-

capturing  tutorials 
Internetxxv.  Android

 namespaces Android. 
, 

. 

 DoorLockServer.zip :

import android.content.Context;
import android.hardware.Camera;
import android.hardware.Camera.AutoFocusCallback;
import android.hardware.Camera.PictureCallback;
import android.hardware.Camera.ShutterCallback;
import android.util.AttributeSet;
import android.view.GestureDetector;
import android.view.MotionEvent;
import android.view.SurfaceHolder;
import android.view.SurfaceView;
import android.view.GestureDetector.OnGestureListener;

, 

.

private FrameLayout cameraholder = null;
private CameraSurface camerasurface = null;

camerasurface = new CameraSurface(this);
cameraholder.addView(camerasurface, new
LayoutParams(LayoutParams.FILL_PARENT,
LayoutParams.FILL_PARENT));

 Krishnaraj  callbacks 
. 
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 setting , 
, 

 SD.  callbacks
, 

.
public void startTakePicture(){

camera.autoFocus(new AutoFocusCallback() {
@Override

public void onAutoFocus(boolean success, Camera camera) {
takePicture();
}
});

}
public void takePicture() {

camera.takePicture(
new ShutterCallback() {

@Override
public void onShutter(){
if(null != callback) callback.onShutter();
}
},
new PictureCallback() {

@Override
public void onPictureTaken(byte[] data, Camera camera){
if(null != callback) callback.onRawPictureTaken(data, camera);
}
},
new PictureCallback() {
@Override
public void onPictureTaken(byte[] data, Camera camera){
if(null != callback) callback.onJpegPictureTaken(data, camera);
}

});
}

 SD  
 onJpegPictureTaken. 

   SD, 

.

FileOutputStream outStream = new FileOutputStream(String.format(
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"/sdcard/capture.jpg"));

outStream.write(data);
outStream.close();

 SD 
,  timestamp 

 Krishnaraj Camera code:

FileOutputStream outStream = new FileOutputStream(String.format(
"/sdcard/%d.jpg", System.currentTimeMillis()));

, , 
 SD 

 email .   
 timestamped , 

 email.

8.5.5

 project 
 SD  Android, 

 self-contained routin email 
 server . , 

 JavaMail  Jon Simon  Android-enhanced email routine l.
 reference  custom JavaMail  Android jar

dependencies  Jon .

. , 
 Java  JavaMail

import java.util.Date;
import java.util.Properties;
import javax.activation.CommandMap;
import javax.activation.DataHandler;
import javax.activation.DataSource;
import javax.activation.FileDataSource;
import javax.activation.MailcapCommandMap;
import javax.mail.BodyPart;
import javax.mail.Multipart;
import javax.mail.PasswordAuthentication;
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import javax.mail.Session;
import javax.mail.Transport;
import javax.mail.internet.InternetAddress;
import javax.mail.internet.MimeBodyPart;
import javax.mail.internet.MimeMessage;
import javax.mail.internet.MimeMultipart;

 Mail (user String, String pass)  public void
addAttachment (String ).  throws Exception 

  .  
,  

, , 
 onJpegPictureTaken () 

AndroidDoorLockServerActivity.java:
try {

GMailSender mail = new
GMailSender("YOUR_GMAIL_ADDRESS@gmail.com",
"YOUR_GMAIL_PASSWORD");

mail.addAttachment(Environment.getExternalStorageDirectory() +
"/capture.jpg");

String[] toArr = {"EMAIL_RECIPIENT_ADDRESS@gmail.com"};
mail.setTo(toArr);
mail.setFrom("YOUR_GMAIL_ADDRESS@gmail.com");
mail.setSubject("Image capture");
mail.setBody("Image captured - see attachment");
if(mail.send()) {
Toast.makeText(AndroidDoorLockServerActivity.this,

"Email was sent successfully.",
Toast.LENGTH_LONG).show();
} else {
Toast.makeText(AndroidDoorLockServerActivity.this,

"Email was not sent.",
Toast.LENGTH_LONG).show();
}
} catch (Exception e) {
Log.e("SendMail", e.getMessage(), e);

}

 YOUR_GMAI L_ADDRESS @ gmail. com,
YOUR_GMAI l_password  EMAIL_RECIPIENT_ADDRESS@gmail.com 

 Gmail . 
 Gmail,  
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-Gmail , 
.

. 
  

 Android .

8.5.6  Hardware Permissions

 Android , 
 HTTP, 

 ioio, 
  Android , 

. 
 e-mail 

,
 Wi-Fi hardware radio, . 

,   AndroidManifest.xml 
 Wi-Fi stack, 

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

<manifest
xmlns:android="http://schemas.android.com/apk/res/android"
package="com.mysampleapp.androiddoorlockserver"
android:versionCode="1"
android:versionName="1.0">

<uses-sdk android:minSdkVersion="3" />
<uses-permission android:name="android.permission."></uses-
permission>

<uses-permission
android:name="android.permission.ACCESS_WIFI_STATE">

</uses-permission>
<uses-permission android:name="android.permission.INTERNET">
</uses-permission>
<uses-permission android:name="android.permission.WAKE_LOCK" />
<uses-feature android:name="android.hardware.camera" />
<uses-feature android:name="android.hardware.camera.autofocus"/>
<uses-permission android:name="android.permission.CAMERA"/>
<uses-permission android:name="android.permission.VIBRATE"/>
<uses-permission
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android:name="android.permission.WRITE_EXTERNAL_STORAGE"
/>
<application android:icon="@drawable/icon"

android:label="@string/app_name">
<activity android:name=".AndroidDoorLockServerActivity"

android:label="@string/app_name"
android:screenOrientation="landscape">

<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category

android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

 email , 
value  IP , 

,  Android  locking door
server  Android smartphone .

8.6  Android client

 Android client 
 Android server . 

 Web Enabled Light Switch Android
client, 

. , 

. 
. 

 Wi-Fi radio, 
. 

 Wi-Fi .  Wi-Fi radio 
,  client 

. 
, 

Android door Lock URL  server . 
, 

unlock client:
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1.  Android project Eclipse 
DoorLockClient.
2.  Wi-Fi radio 

.  Wi-Fi 
, .

3.  main.xml   “UnlockDoor.”
4.  doorlock 
listener  event.  Wi-Fi radio 

, , 
 Unlock Door 

 s  Wi-Fi interface 
access point  IP .
5.  URL 

 Android Lock server ( : 192.168.1.230).

 unlockbutton, 
«door Unlock».  main.xml :
<?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">
<Button android:id="@+id/unlockbutton"
android:layout_height="wrap_content"
android:text="Unlock Door"
android:layout_width="fill_parent"></Button>
</LinearLayout>

. 
DoorLockClient.java 
unlockbutton  Button  event listener. , 

 Wi-Fi radio     
. 

DoorLockClient.java 

package com.mysampleapp.doorlockclient;
import java.io.InputStream;
import java.net.URL;
import android.net.wifi.WifiManager;
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Settings for the new Door Lock Client application

import android.widget.Button;
import android.app.Activity;
import android.os.Bundle;
import android.util.Log;
import android.view.View;
public class DoorLockClient extends Activity {
/** Called when the activity is first created. */
@Override

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

setContentView(R.layout.main);

Button unlockbutton = (Button) findViewById(R.id.unlockbutton);
findViewById(R.id.unlockbutton).setOnClickListener
(mClickListenerUnlockButton);

try {
WifiManager wm =
 (WifiManager) getSystemService(WIFI_SERVICE);

if (!wm.isWifiEnabled()) {
unlockbutton.setEnabled(false);
wm.setWifiEnabled(true);
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// Wait 17 seconds for Wi-Fi to turn on and connect
Thread.sleep(17000);
unlockbutton.setEnabled(true);
}
} catch (Exception e) {
Log.e("LightSwitchClient", "Error: " + e.getMessage(), e);
}

}
View.OnClickListener mClickListenerUnlockButton =
new View.OnClickListener() {

public void onClick(View v) {
try {
final InputStream is =

new URL("http://192.168.1.230:8000").openStream();
}

catch (Exception e) {
}
}
};

. 
 Web Enabled Light Switch

Android client.   Door Lock
Client. 

 Wi-Fi radio, 
AndroidManifest.xml .

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.mysampleapp.doorlockclient"
android:versionCode="1"
android:versionName="1.0">
<uses-permission android:name="android.permission.INTERNET" />

<uses-permission
android:name="android.permission.ACCESS_WIFI_STATE" />

<uses-permission
android:name="android.permission.CHANGE_WIFI_STATE" />
<application android:icon="@drawable/icon"
android:label="@string/app_name">
<activity android:name=".DoorLockClient"
android:label="@string/app_name">

<intent-filter>
<action android:name="android.intent.action.MAIN" />
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<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>
</application>

</manifest>

 Android.  Wi-Fi radio 
. 

. , 
 project  server ( , 

). ,  Wi-Fi
radio  Door Lock Client application . ,

 door,  Wi-Fi radio 
. 

,  server 
.   unlock  door.  

, 
.

,  Android 
.  URL  web

browser  Android. 
URL,   Android server lock 
IP . 

 URL 

Android  door server lock.

Testing the Android Door Lock
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 9
9.1  project

. 

.

9.1.1 Clutter Detector

, junk mail, , , 
,  . 

  
.  

 « ". , 
  . 

email 
.  

email 
.  ,  

 (- ) .

9.1.2  monitor

 Kill-AWatt 
, 

. 
.

. , 
, , 

. 

.
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9.1.3 

, 

 servos.   
,  ,  

.

9.1.4 

 GPS-enabled smartphone , 
. 

 Arduino-XBee  RF 
, 

  .
 GPS,  smartphone, 

 Android  iOS  DIY, 
 YouTube. 

,  GPS  /  / 
. 

 smartphone 

.

9.1.5 

  , 
 Arduino / XBee / PC  

. 
 e-mail 

.  

.
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 10

10.1 

  
,  

. 
  

. 

. , 
,  

. 
, , , , , , 

; 
, , 

,  LP , , 
. , 

  .  
.

 project  
. 

server .  server 
server  cloud, 

.    

. 

.

. 
.  

,  ,  
, , ,

,  
.
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.  
.  

, 
. 

, ,

 .
, 

, 

.  ,  
,  

,     
. , 

.  
,    

.

10.2 Android@home

To 2011  Google IO ,   Android Open Accessory API 
Development Kit (ADK) . 

 Android API-level   
, , . 

 Arduino Mega 

 Android  Google Nexus phone.2 

, 
 Android @ Home. 

, , 
, 

Google IO 2013.
 ADK  Google @ Home, 

, 
.    Android OS 

.  
,  Android OS 

.   Google 
, 

  
.
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10.2  Apple Home Button

 Siri  Apple  iPhone 4S,  Apple 
 meta-interface , 

 Web 
. 

Google  Microsoft,  changer, 
 interleaving 

. ,
 Siri 

. 
 Apple 
 Siri,  Siri 

.
 Apple,  Google  Microsoft, 

. 
 Apple 

Apple TV ,  Siri 
.  

, 
, 

 email , , 
 (  iPhones   iPads)  

Cloud . Google 
Microsoft , , 

 Apple .
,  ,  

Apple .
 Google Android @ Home  Kinect 

Microsoft,   Apple 
.    Apple 

.
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