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Introduction

The dust sensor project aims to build an affordable air quality wireless sensor node
prototype. It can work in two modes: online and offline. In online mode, the dust sensor
periodically sends the dust level to receiver; in offline mode, the dust sensor stores the dust
level periodically to its internal memory, and can be collected when needed.

This document explains not only how to setup server, but also how to re-produce the dust
sensor. To find more information about this project and obtain the latest version of this
document, please visit

Contacts
Project Leader Dr. Shanika Karunasekera
Research Fellow Dr. Sutharshan Rajasegarar

Research Assistant  Paul Peng Deng

How to Use

Prerequisite Software
Operating system: Windows (32bit version) with administrator privilege login

e Java Development Kit (JDK):

e LiveGraph:
e Sun SPOT SDK Version: Yellow-101117-1
e Internet access

Install JDK
1. Install Java Development Kit with all default settings
2. Go to Control Panel = System - Advanced = Environment Variables
3. Click the New button below System Variables and fill in JDK path to create a new
variable. For example, | have my JDK installed in C:\Program Files\Java\jdk1.6.0_22.

New System Variable

‘ariable narne: JAWA_HOME
Variable value: C\Program Files)Javaljdkl.6.0_22|
[ QK l [ Cancel ]
Syskem wariables
Yariable Yalue L
ComSpec CHWINDOW S system32icmd. exe

FP MO HOST C... NO


http://dust.sensorapp.net/
http://ww2.cs.mu.oz.au/~shanika/
http://people.eng.unimelb.edu.au/sraja/
http://resume.sensorapp.net/
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.live-graph.org/download.html
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4. Click the New button below System Variables and fill in .;%JAVA_HOME%\lib

5.

ok wWwN PR

Edit System Variable

Yariable name:

Wariable value:

CLASSPATH

;% JAYA_HOME=RYib

[ Ok ] [ Cancel
Syskem variables %
Yariable Walue b
CLASSPATH L3%28MA_HOME%%\ib
Comspec CHWINDOWS system32cnd .exe

Find and double click Path variable. Append ;%JAVA_HOME%\bin

Edlt System Var

Yariable name:

Yariable value:

iable

Path I

£ Sy stema2| whem; % JAYA_HOMES\bin

[ Ok H Caneel ]
System variables
Wariable Yalug G
MUMBER_CF P... 1
(o] Windows_NT
Path CHWINDOWSYsystem3z; CHWINDOWS;

nATUSYT

~ARAL CWEL DAT. ©RAM, UDC, UDE, S,

Click OK to save these changes and close this window

To verify if the configuration is correct, please open a console window and enter

command javag, if you can see some print out like this. It means all good.

AWINDOWS\system32\cm
Microsoft Windows XP [Uersion 5.1.26801

{C> Copyright 19

IC:SDocuments and Settings“Paul*javac
Uzage:= javac <options> {zgouwrce files>

vhere possible o

inone
lines .vars
arn
—verhose
—deprecation

path <path> Specify where to find user class Files and annotati]

-cp (path)
PrOCESSOPS

—sourcepath <{path> Specify where to find input source files
~hootclasspath <path> Override location of hootstrap cla

{none.on
done .
or {cl

ASSES

Start your br
Click the big
SpotManage

85—2881 Microsoft Corp.

ptions include:
Generate all debugging info
Generate no debugging info
Generate only some debugging info
Generate no warnings
Output meszages about what the compiler iz doing
Qutput source locations where deprecated APIs are u

Specify where to find user class Files and annotati]

Override location of installed ext
Override location of endorszed r'!:ant:laun:lﬂ path
1y Control whether annotation processing and/or compil]

assl*[.{class2>.<clas ««-]Mames of the annotation processors t|
default discover

owser, go to
icon to download and run SpotManager
r will start to check if you have everything needed

Do NOT install NetBeans

Install Ant

Do NOT install NetBeans Modules


http://www.sunspotworld.com/spotmanager

YOr
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7.

Install the Sun SPOTs SDK to C:\SunSPOT

Sun SPOTs SDK Installer Tool
Active SDK Version: Mo 50K version Found
Active SDK Directory Name: Mo SDK Installed
Active SDK Directory Location: Mo SDI Installed

Active SDK Moving To: Mo SDK to Move
New SDK Directory Location: [Z15unSPOT | | chonse
New SDK Versionto Install:  Most Recent General Release [] Keep SDK Jar

New SDK Directory Name: sk |

[ ]
Cancel Inztall

Once installation is done, reboot your pc
Run Spot Manager again, change to SDKs tab and check if you have the right version

of the SDK (Yellow-101117-1)

+ SPOT Manager VYersion: 4.5.0-20101119

e Sun SPOT Manager Tool

asme | G soas q
b S O
( ‘ Sun SPOTs Eﬁ:ﬂ SDKs ’? Solarium Docs v Console ) Share Preferences

Locally Installed SDKs Available SDKs (GA)
1 sdk (Currently Active) 23 v6.0 Vellow (Latest Lpdate)
O SDK Info (clicky 3 va.01 Red (Snow Leopard Support)
@ Path: CASunSPOTIsdk v 0 Green
o bersion.datestamp: yellow-101117-1] 9+2.0 Orange
O supported-arch: 0s¥, windows, wing4, linu, lin
N ' ' ' 5.0 Red (Mo 2 L d]
o shinpad library hash: 66528 SL . Bie( o o Leopatl

o Last Mod: Wed Mov 24 23:37:32 EST 2010

o= (O Docurentatian [Jv3.0 Purple

=3 v2.0 Orange
3 v1.0 Green

< Il | D

R &
% W) & B 4
Activate | | Bename | | Com... Delste Refresh Install Refrash

e @ 9|

Plug in Sun SPOT base station
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1. Windows asks for Sun SPOT driver, select No, not this time and Next

Sun SPOT Manager Tool

J Docs | () Consele ewﬂwenrei

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Wirdows vl search for cunent and updated software by
looking on yoar compuder, on the hasdwore stallaion D1, o on
the Windows Update Web sie [with your pemissin)

Bisad o piiveicy pobcy

CanWindows connect to Windows Update lo seaich for

software?

© Y. this tins oy H

) Yes. nom and everyme | cormect a device
(&Na.w?ﬁm

Sun SPOT Quick Start
Tutorial

Introduction (cusrent

Page)
A Short Tour of a Sun Click Hewt bo continue.

SPOT

# The Ectoplasmic
Bouncing Ball Demo
» Loading and Running
the Air Text Demo Tedmaery - Sem SEOT)
# Changing the A TE 1y gy it you can see this on your display means that you have successfully installed the Sun SPOT Software Development Ket (SDK)
| Demo ) on your compuler. Congratulations! We think that Sun SPOT' are some of the most exciting lechanlogy on the planet and we hopeyou |~
‘ »

©

2. Select Install from a list on specific location (Advanced) and Next

ilware automalicaly [Recommerded)
m & b3t o specihic locabon [Advanced]

bo conlinue.

[ <Back [ [ Cael |

3. Windows should find the proper driver for Sun SPOT

Sun SPOT Manager Tool

Lk ' &
' SunsPOTs | | 3s% SOKs | g 95ular1um - Tutorial Docs | | Console Preferences

Found New Hardware Wizard

€9 Please select the best match for your hardware from the list below. U
start Back
j Sun SPOT =t
Java Solaris Cormmunities Partneg

Descipbon  Verson | Manufachurer Localion
s T
S\ SPOT 0.0.01

Sun SPOT Quick Start
Tutorial
* Introduction {current
g8
» A Short Tour of a Sun
SPOT
- B
ouncing Bl Demo
» Loading and Runsing
the Air Text Demo Wecome ts e Warld of Sum™ Siasll Prograsmaihls Ohject Tedweleqy - Sun SPOTY
o E hanging the Ar TE® 1y g ot you can see this on your display means that you have successfully installed the Sun SPOT Software Development Kit (SDK)
s on your computer. C ions! We think that Sun SPOTs are some of the most excil on the planet and we hope you -
»

©

/& This driver is not diaitally sioncdl
Tel me vy civer siings impestant
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4. Go to Control Panel = System = Hardware = Device Manager, write down the Sun

SPOT COM port number, we need to use it later. In my computer, system assigns
COM?9 to Sun SPOT device.

7 Sun SEOT  (COMS)

Download Server Application from

Extract the ZIP archive to C:\, the file structure should be

_é My Computer
= e Local Disk (C:)
4 ) apache-ant-1.8.1
\) DELL
+ |2 Documents and Settings
J singProject
) DustData
+ |) DustSensor
# ) DuskSensoraeryer

3. Open Notepad to edit StartServer.bat in
C:\DustSensingProject\DustSensorServer\DustSensorHost, replace the string -
DSERIAL_PORT=COM?? with -DSERIAL_PORT=COM9 which is Sun SPOT COM port

4. Save and close Notepad

Double click the StartServer.bat, you should see a screen like this

A\FIRDO¥S systeni2icad. exe

C:“SharpDustSens

-startup.argumen

lg=False -Dspot.m

it . log.connection ue *D.,pntcllent uelhnoe—s{opntcllent uelhn., > —classpath
“EharpDustfens Shuild;C:SBunSPOT vedks\1libsmultihop_common. jar;C:= \SunSPOT\_‘dk

~libsspotlib_h <Jar;C:EunSPOT ~sdkx\1lib~spotlib_common. jar;C: “SunSPOT ~sdkx1ib s
iquawk_common . jar; G: “\SunSPOT “sdk~1ib\RETHcomm. jar;C: ~8unSPOT ~sdk~1lib~spotclient _h|
ost . jar;C:\SunSPOT\sdk~libsigning_host. jar;C:“SharpDustSensorHost" org.sunspotul
orld.SunSpotHostApplication

Our radio address = B014.4F01.60008.46E0

[radiogram] Adding: Server on port 100

If you came across an error, please check:

the bases station is connected,

the COM port is properly set,

logged in as system administrator,

extracted Zip file to the right path C:\DustSensingProject,
installed Sun SPOT SDK version yellow-101117-1 to C:\SunSPOT

® o 0o T o

or contact me on

Connect the USB cable to power adapter, the sensor should up and running


http://dust.sensorapp.net/
mailto:pdeng@sensorapp.net
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After connected, wait about 10 seconds, the RED led should be always on and Green led
flashes periodically when it is sensing.

microsystems

If not, please reset dust sensor.

Collect Data
NOTE: the Dust Sensor Server is not designed to collect data from multiple dust
sensors simultaneously. It means you need to make sure only the sensor you are
working on is power on and active, others are disconnected from power and
switched off.

The data is stored in C:\DustSensingProject\DustData, any text editor can open and edit
them.

From Online Sensor
When active dust sensor is running online mode, server will immediately print out and save
to data file once message is received.

tartServer !Eu

ost>java.exe —])jaua.lih}-a}-y.path:C:/SunSPOT/s(lk/lI
artup.argumne hoot:268763136 —-DSERIAL_PORT=COM? -Dspot.hasest
g=False -Dspot.mesh.route.logging=Ffalse -D sh.routing.enable=e
—Dspot.log.connectio rue —Dspotclient.verh spotclient.verbosel) —c
lasspath "C:\DustZensorferver-Dustle rHost “build; C: “Bun8POT “edk 1ibmultihop_c
lommon . jar ; C:~SunSPOT~sdkxlib~spot1lib_k Jar;C:x8unSPOT~sdk>xlib~spotlib_common.
Jar;C:SunSPOT vsdkslib squavk_common. jar; G SunSPOT ~sdk \1ib*"RETHcomm. jar;C: “Suns
[POT ~sdk~libsspotclient_host. jar;C:“\S8unSPOT ~sdk\libs\signing_host.jar;C:N\DustSenso
rEerver DustSensorHost" org.sunspotworld. SunSpotHosthApplication
Our radio addeess 4.4F@1 . 80686 . 46 EQ
[radiogram] Addin erver on port 1008
@;5at Nov 27 @7:16:48 PST 2018
[radiogramlRemoving: Server on port 108
[radiogram] Adding: Server on port 100
2525;8at Nov 27 @7:17:44 PST 20818
[radiogram]Remoui Server on port 108
[radiogram] Addin erver on port 1008
289;8at NHov 27 @7 58 PST 2018
[radiogram]Removing: Server on port 108
[radiogram] Adding: Server on port 180
214;8at Nov 27 B7:19:58 PST 2618
[radiogram]Removing: Server on port 108
[radiogram] Adding: Server on port 108
218;8at Nov 27 @7:208:58 PST 20818
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From Offline Sensor
If the active dust sensor is running offline mode. You need to do some manual operate:

o Left button: pause current sensing task and send off all stored data.
e Right button: DELETE stored data permanently

Reset Sun SPOT to resume.

Data File

o This data is collected
@0014.4F01.0000.6E16 .

DustLevel;Timestamp by device 6E16
0;Sat Nov 27 07:16:40 PST 2010
252;Sat Nov 27 07:17:44 PST 2010
209;Sat Nov 27 07:18:58 PST 2010
214;Sat Nov 27 07:19:58 PST 2010 Dust level 252 is
218:Sat Nov 27 07:20:58 PST 2010

logged on this time

Reset and Switch off
To reset a dust sensor, please press the button here below

To switch off a dust sensor, please disconnect USB power, then press and hold the button
for 5 seconds until the led near the button flashes red twice.
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Architecture

Sensor

e Dust Sensor: collect dust density level
e Server: receive dust density level sent from dust sensor

Dust Sensor Design

Sun SPOT is the main controller of this sensor node. It collects dust density in the air from
the Sharp dust sensor via Arduino. The Sharp dust sensor requires a pulse signal to drive the
internal LED, Sun SPOT can not generate such signal but Arduino can.

Components

Sun SPOT

Sun SPOT (Sun Small Programmable Object Technology) is a open source wireless sensor
network (WSN) mote developed by Sun Microsystems. The device is built upon the IEEE
802.15.4 standard. Unlike other available mote systems, the Sun SPOT is built on the Squawk

Java Virtual machine.

Data Sheet:
Can be purchased from:

Processing
e 180 MHz 32 bit ARM920T core - 512K RAM - 4M Flash

e 2.4 GHz IEEE 802.15.4 radio with integrated antenna
e AT91 timer chip
e USB interface

Sensor Board
e 2G/6G three-axis accelerometer

10


http://www.sunspotworld.com/docs/Red/SunSPOT-TheoryOfOperation.pdf
http://www.sunspotworld.com/products/index.html

e Temperature sensor

e Light sensor

e 8 tri-color LEDs

e 6 analoginputs

e 2 momentary switches

e 5 general purpose I/O pins and 4 high current output pins

Battery
e 3.7V rechargeable 750 mAh lithium-ion battery
e 30 U Adeep sleep mode
e Automatic battery management provided by the software

Open Source
Note! The current implementation uses hardware version v5. Oracle is upgrading hardware
design to v8. Please select the right version when you download from source repository.

e Project homepage:
e Hardware Schematics:
e Firmware:

Arduino Pro Mini

Arduino is an open-source electronics prototyping platform, designed to make the process
of using electronics in multidisciplinary projects more accessible. The hardware consists of a
simple open hardware design for the Arduino board with an Atmel AVR processor and on-
board I/O support. The software consists of a standard programming language and the boot
loader that runs on the board.

5V 16MHz model

Data Sheet:
Can be purchased from:

Dust Sensor

Sharp's GP2Y1010AUOF is an optical air quality sensor, designed to sense dust particles. An
infrared emitting diode and a phototransistor are diagonally arranged into this device, to
allow it to detect the reflected light of dust in air. It is especially effective in detecting very
fine particles like cigarette smoke, and is commonly used in air purifier systems.

11


https://spots.dev.java.net/
https://spots-hardware.dev.java.net/
https://squawk.dev.java.net/
http://www.arduino.cc/en/Main/ArduinoBoardProMini
http://www.littlebirdelectronics.com/products/Arduino-Pro-Mini-328-%252d-5V%7B47%7D16MHz.html
http://www.littlebirdelectronics.com/products/Arduino-Pro-Mini-328-%252d-5V%7B47%7D16MHz.html

THEL STy OF
MELBOURNE

The sensor has a very low current consumption (20mA max, 11mA typical), and can be

powered with up to 7VDC. The output of the sensor is an analog voltage proportional to the

measured dust density, with a sensitivity of 0.5V/0.1mg/m3.

4
3
S
5 /
‘—f? 2 //
3 /
s ///
0
0 0.2 04 0.6 0.8
Dust density (mg/mB)
Data Sheet:
Can be purchased from:
Mating connector:
Crimp pins:
Power
2 (=
\
\ -
-
Data Sheet:

Can be purchased from: Dick Smith Australia

12


http://www.sparkfun.com/datasheets/Sensors/gp2y1010au_e.pdf
http://www.sparkfun.com/products/9689
http://www.sparkfun.com/products/9690
http://www.sparkfun.com/products/9728
http://bit.ly/idFnQI
http://bit.ly/idFnQI
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Connections

000007
) .000 00K .

Arduino GND pin . " Arduino Vcc: +5V |
— = commrmm. POWET SUpply

+ o TTI—

[ Arduino serial Tx Arduino serial Rx
pin: send result pin: receive query

Analog input 0: o
read dust level from
3 % o e]/ SunSPOT +5V
Sharp dust sensor N — power pin: power
both Arduino and
Sharp dust sensor

z Sm SPOT serial Tx @
4 o b
- 5 pin: Send query é’
p— Zns |\
| —

) Sun SPOT serial Rx
pin: receive resuit

Embedded Application

Online Sensing

M| |M

Dust Sensor |

Query o

Pulse -

>
< Analog value |

|l — — —

To Server
( — e —

Sleep

13
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Offline Sensing

|M| IM

Dust Sensor |

Query

»
>
Pulse -~

L Anslog Velue_|

o — — —

)Store in mem
) Sleep

Press right button to clear mem(
L

Server Design

Receiver Application

| Dustvalue.dat | I Server Application | I Sun SPOT |

1 T T
| | I
| Dust value

| Create file

Append dust value

Dust value
Append dust value

Visualization Tool

00638 azean

Plot graphs in real-time while the CSV data is still being generated by your application. Very
easy GUI to manage 1000s of data series efficiently.

Show Off

14



Source Code

Visit to download source code and compiled binary.

Arduino Code

char incomingByte;
int inputPin=0;
int inputVal=0;

int ledPower=2;

int delayTime=280;
int delayTime2=40;
float offTime=9680;

void setup() {

Serial.begin(9600); // opens serial port, sets data rate to 9600 bps

pinMode(ledPower,OUTPUT);
pinMode(4, OUTPUT);
}

void loop(){

if(Serial.available() > 0){
incomingByte = Serial.read();
if(incomingByte==81){ // if "Q" is received from serial
Serial.printin(readDustSensor()); // return 0-1024@5V
}
}
}

int readDustSensor(){
digitalWrite(ledPower,LOW); // turn the LED on
delayMicroseconds(delayTime);
inputVal=analogRead(inputPin);
delayMicroseconds(delayTime2);
digitalWrite(ledPower,HIGH); // turn the LED off
return inputVal;

Sun SPOT

Online

package org.sunspotworld;

import com.sun.spot.peripheral.Spot;

import com.sun.spot.peripheral.radio.RadioFactory;
import com.sun.spot.resources.Resources;

import com.sun.spot.resources.transducers.|TriColorLEDArray;
import com.sun.spot.resources.transducers.LEDColor;
import com.sun.spot.sensorboard.EDemoBoard;

import com.sun.spot.service.BootloaderListenerService;
import com.sun.spot.util.IEEEAddress;

import com.sun.spot.util.Utils;

import java.io.|OException;

import javax.microedition.io.Connector;

import javax.microedition.io.Datagram;

import javax.microedition.io.DatagramConnection;

import javax.microedition.midlet.MIDlet;
import javax.microedition.midlet.MIDletStateChangeException;

public class SunSpotApplication extends MIDlet {

private int dustLevel;
private EDemoBoard demoBoard = EDemoBoard.getinstance();

private ITriColorLEDArray leds = (ITriColorLEDArray) Resources.lookup(ITriColorLEDArray.class);

private int SLEEP_TIME = 5; // sleep time in seconds

protected void startApp() throws MIDletStateChangeException {

Spot.getinstance().getSleepManager().disableDeepSleep();

BootloaderListenerService.getInstance().start(); // monitor the USB (if connected) and recognize commands from host

long ourAddr = RadioFactory.getRadioPolicyManager().getIEEEAddress();
System.out.printIn("Our radio address =" + IEEEAddress.toDottedHex(ourAddr));

demoBoard.initUART(9600, false); // open serial port

15


http://dust.sensorapp.net/

,\'HIBO.L;Rf\‘lL
Utils.sleep(5000); // give 10 seconds to dust sensor to warm up

String returnString;
while (true) {
leds.getLED(0).setColor(LEDColor.GREEN);
leds.getLED(0).setOn();
demoBoard.writeUART("Q"); // send query command to Arduino via serial port

Utils.sleep(20); // give Arduino and dust sensor some time to get back
returnString ="";

byte[] buffer = new byte[64];

try {
demoBoard.readUART(buffer, 0, buffer.length); // read Arduino serial port
returnString = returnString + new String(buffer, "US-ASCII").trim(); // format byte value
dustLevel = Integer.parselnt(returnString);

/**
* Please apply calibration to dust level here

*/

// if Sun SPOT is connected to PC, you should be able to see the following printout
System.out.print(dustLevel); // the dust level out of 1024
System.out.printIn(", " + (double) dustLevel / 205 + " volts"); // the volts output from sensor

sendOut(String.valueOf(dustLevel));
leds.getLED(0).setOff();

} catch (IOException ex) {
ex.printStackTrace();

}

Utils.sleep(SLEEP_TIME * 1000 - 20);
}

protected void pauseApp() {
// This is not currently called by the Squawk VM
}

protected void destroyApp(boolean unconditional) throws MIDletStateChangeException {
}

private void sendOut(String msg) {
try{
DatagramConnection sendConn = (DatagramConnection) Connector.open("radiogram://broadcast:100");
Datagram dg = sendConn.newDatagram(sendConn.getMaximumLength());
dg.writeUTF(msg);
sendConn.send(dg);
} catch (IOException ex) {
}
}
}

Offline

package org.sunspotworld;

import com.sun.spot.peripheral.Spot;

import com.sun.spot.peripheral.radio.RadioFactory;

import com.sun.spot.resources.Resources;

import com.sun.spot.resources.transducers.|Switch;

import com.sun.spot.resources.transducers.|SwitchListener;
import com.sun.spot.resources.transducers.|TriColorLEDArray;
import com.sun.spot.resources.transducers.LEDColor;
import com.sun.spot.resources.transducers.SwitchEvent;
import com.sun.spot.sensorboard.EDemoBoard;

import com.sun.spot.service.BootloaderListenerService;
import com.sun.spot.util.IEEEAddress;

import com.sun.spot.util.Utils;

import java.io.lOException;

import java.util.Date;

import javax.microedition.io.Connector;

import javax.microedition.io.Datagram;

import javax.microedition.io.DatagramConnection;

import javax.microedition.midlet.MIDlet;

16
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import javax.microedition.midlet.MIDletStateChangeException;
import javax.microedition.rms.RecordStore;

import javax.microedition.rms.RecordStoreException;

public class SunSpotApplication extends MIDlet implements ISwitchListener {

private ISwitch swi1, sw2;  // Variables to hold the two switches.

private ITriColorLEDArray leds = (ITriColorLEDArray) Resources.lookup(ITriColorLEDArray.class);
private boolean loopFlag = true;

private String dustData;

private RecordStore rms;

private Date time;

private EDemoBoard demoBoard = EDemoBoard.getInstance();

private int SLEEP_TIME = 1; //sleep time in minutes

protected void startApp() throws MIDletStateChangeException {
Spot.getinstance().getSleepManager().disableDeepSleep();

BootloaderListenerService.getInstance().start(); // monitor the USB (if connected) and recognize commands from host

long ourAddr = RadioFactory.getRadioPolicyManager().getIEEEAddress();
System.out.printIn("Our radio address =" + IEEEAddress.toDottedHex(ourAddr));

try {

monitorSwitches();
} catch (IOException ex) {
}

demoBoard.initUART(9600, false); // open serial port
Utils.sleep(5000); // give 10 seconds to dust sensor to warm up

while (loopFlag) {
leds.getLED(0).setColor(LEDColor.GREEN);
leds.getLED(0).setOn();
System.out.print("Sensing and ");
dustData = getDustLevel();
System.out.printIn("storing: " + dustData);
store(dustData);
leds.getLED(0).setOff();

Utils.sleep(SLEEP_TIME * 60000);
}
}

protected void pauseApp() {
// This is not currently called by the Squawk VM
}

protected void destroyApp(boolean unconditional) throws MIDletStateChangeException {

}
private void monitorSwitches() throws I0Exception {

sw1 = (ISwitch) Resources.lookup(ISwitch.class, "SW1");
sw2 = (ISwitch) Resources.lookup(ISwitch.class, "SW2");

swl.addISwitchListener(this); // enable automatic notification of switches
sw2.addISwitchListener(this);
}

public void switchPressed(SwitchEvent evt) {
int switchNum = (evt.getSwitch() ==sw1) ? 1: 2;
System.out.printIn("Switch " + switchNum + " pressed.");

}

public void switchReleased(SwitchEvent evt) {
int switchNum = (evt.getSwitch() ==sw1) ? 1:2;
System.out.printIn("Switch " + switchNum + " released.");
if (switchNum == 1) {
loopFlag = false;
System.out.printIn("Sending...");
sendRS();
}Yelse {
System.out.printIn("Clear...");
leds.getLED(7).setColor(LEDColor.RED);
leds.getLED(7).setOn();
clearRS();
leds.getLED(7).setOff();
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private void clearRS() {
try {
rms.deleteRecordStore("Dust");
} catch (RecordStoreException ex) {
}
}

private void sendRS() {
try {
rms = RecordStore.openRecordStore("Dust", true);
for (int j = 1; j < rms.getNumRecords(); j++) {
System.out.printIn(new String(rms.getRecord(j)));
intcounter=(j-1) % 8;
leds.getLED(counter).setColor(LEDColor.GREEN);
sendOut(new String(rms.getRecord(j)));
leds.getLED(counter).setOn();
Utils.sleep(100);
leds.getLED(counter).setOff();
}
rms.closeRecordStore();
} catch (Exception ex) {
}
}

private void store(String data) {
try {
rms = RecordStore.openRecordStore("Dust", true);
int num = rms.addRecord(data.getBytes(), 0, data.getBytes().length);
System.out.printIn("Record number: " + num);
rms.closeRecordStore();
} catch (RecordStoreException ex) {
}
}

private String getDustLevel() {
int dustLevel = 0;
demoBoard.writeUART("Q"); // send query command to Arduino via serial port

//NOTE: this timestamp is California time, you need to add 18 hours to convert it to Melbourne local time
time = new Date(); // create timestamp

Utils.sleep(20); // give Arduino and dust sensor some time to get back

String returnString ="";

byte[] buffer = new byte[64];

try{
demoBoard.readUART(buffer, 0, buffer.length); // read Arduino serial port
returnString = returnString + new String(buffer, "US-ASCII").trim(); // format byte value
dustLevel = Integer.parselnt(returnString);

/**
* Please apply calibration to dust level here
*/

} catch (IOException ex) {

}

return String.valueOf(dustLevel) + ";" + time.toString();

}

private void sendOut(String msg) {
try {
DatagramConnection sendConn = (DatagramConnection) Connector.open("radiogram://broadcast:100");
Datagram dg = sendConn.newDatagram(sendConn.getMaximumLength());
dg.writeUTF(msg);
sendConn.send(dg);
} catch (IOException ex) {
}
}

Server

package org.sunspotworld;

import com.sun.spot.peripheral.radio.RadioFactory;
import com.sun.spot.io.j2me.radiogram.*;

import com.sun.spot.peripheral.NoAckException;
import com.sun.spot.util.IEEEAddress;
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import java.io.*;

import java.util.Date;

import javax.microedition.io.*;

public class SunSpotHostApplication {

private boolean flag = true;
private Date time;
private String dataFile;

public void run() {

long ourAddr = RadioFactory.getRadioPolicyManager().getIEEEAddress();
System.out.printIn("Our radio address = " + IEEEAddress.toDottedHex(ourAddr));

time = new Date();
dataFile = "C:\\DustSensingProject\\DustData\\DustValue_" + time.toString().replace(":", "_") + ".dat";

FileWriter fc = null;

PrintWriter pc = null;

try {
fc = new java.io.FileWriter(dataFile, true);
System.out.printin("Create " + dataFile);

} catch (IOException ex) {
ex.printStackTrace();

}

pc = new java.io.PrintWriter(fc);

while (true) {
try {

RadiogramConnection conn = (RadiogramConnection) Connector.open("radiogram://:100"); // receive any message that hits port 100

Datagram dg = conn.newDatagram(conn.getMaximumLength());

try {
conn.receive(dg);
String rawData = dg.readUTF();
time = new Date();

if (flag) {
pc.printin("##;##");
pc.printin("@" + dg.getAddress());
pc.printIn("DustLevel;Timestamp");
flag = false;

}

if (rawData.contains(";")) {
System.out.printin(rawData);

// need to convert California time to Melbourne time

pc.printin(rawData);
pc.flush();
Yelse {
System.out.printin(rawData + "," + time.toString());
pc.printin(rawData + ";" + time.toString());
pc.flush();
}
} catch (NoAckException e) {
} finally {
conn.close();
}
} catch (IOException e) {
}

/**
* Start up the host application.
*

* @param args any command line arguments

*/

public static void main(String[] args) {
SunSpotHostApplication app = new SunSpotHostApplication();
app.run();

}
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