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- Smart Dust

> Kris Pister, 1998-200]1
- Berkeley Motes, TinyOS

> Mica2 (8 bit, 4KB SRAM, 128KB Flash)
- |Intel Mote
> Mote 2 (PXA271 Xscale)

> 32MB Flash & SDRAM
> Sensor Connectors
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Sun SPOT o7 70— ?

- I\ —F)IN1 R
> |EEE 802.15.4 iR
- Java 005z 9
> S 7% AP
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> SPOT Manager & NetBeans |IDE
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- 180MHz ARM-920T St ®
- 512 KB RAM

-4MB Vova
« TI CC2420 Radio

> |EEE 802.15.4/2.4GHz
- LEDs

s LYY —IR—KIOXROS

ceococo0o0P0COPO
on» ° !
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MIDlet MIDlet

TINARSAT S
v =0
IMP (Information Module Profile) 1.0

CLDC (Conn Limited Device Conf)1.1

Squawk VM (JVM)
>

70570
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Radiostream Radiogram

lowpan (low power PAN)
IEEE 802.15.4 MAC/=

|IEEE 802.15.4 #18/E
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Squawk Java VM

- Java ME CLDC 1.1 ##L
- OS AZ (ARM _LTE#EE)
- [FEAED Java EFBIC KD EE
- UPILY A L%
> 0.15ms (F19)

> 13ms (GC BF)
- =27V —R (squawk.dev.java.net)
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Sun SPOT Manager Tool

- ] e 2 1 . 1
POT Manager Version: 3.1-20080811

w

Sun SPOT Manager Tool

Sun SPOTs ﬁ_j SDKs g Solarium @ Docs ) Console l Preferences 1

Select a Sun SPOT: f No SPOTs Connected m 3]

When you upgrade (or downgrade) your Sun SPOT SDK you will often need to update the firmware
on the Sun SPOT device itself.
You will need to do the following for each Sun SPOT:

1.) Plug in the Sun SPOT

2.) Select which SPOT you wish to update from the dropdown list

3.) Click the 'Update' button below

4.) Repeat for each Sun SPOT you wish to update.
You may also connect ALL of your Sun SPOTs, select "All Connected Sun SPOTs" from the
dropdown list, and then click the 'Update’ button below. This will update all of your Sun
SPOTs one at a time.

To get more detailed information about what is installed on your Sun SPOT, select the SPOT
in the pull-down menu and then click the "SPOT Info" button

To select your Sun SPOT BaseStation, select the Sun SPOT to be your BaseStation in the
pull-down list, then click the "BaseStation" button

To enable/disable your Sun SPOT's Over The Air Deployment (OTA) capability, select the
Sun SPOT in the pull-down list, then click the "Enable OTA" or "Disable OTA" button

."“' \

SPOT Inio Upgrade BasaStaton OTA Command

@ )

Copyright © 2008 Sun Microsystems, Inc. 17




{ .‘ Sun S5POTs E".—-'El 5DKs @ Solarium Ej Docs ) Console ‘# Preferences ]

T

--------------------------------------------
R Yo

-----------------------------------------------------------------------------------------------------------------------------
* *

Sun SPOT ORE

¢ . * .
-------------------------------------------------------------------------------------------------------------------------
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olarium

e 00
¥ [ SPOT World
v @ All
v @ SPOTCar
M sPOTCar
v @PICO
M RadiogramReceiver
v @ NANO
M RadiogramSender
vahsoh
M sPOTCarController

SPOTCar

.]_.-!) u(l-§'

@ Sun

NANO

(A X 88 N BN
._L-!) cf}_"

@ Sun
0014.4F01.0000.0303

( -

)( - ) zoom: 100 %

PICO

aasssaas
.L-!) lfl-"

@ Sun
0014.4F01.0000.02C2
XY

aEassssas
.I_.-!) l[l‘*ﬂ

16%

D

@Sun
0014.4F01.0000.1E1E

Copyright © 2008 Sun Microsystems, Inc.
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Solarium: Get Info

¥ [ SPOT World
v Al

v@htoh
M sPOTCarController

v @ SPOTCar
M spoTCar

v @ PICO
M RadiogramReceiver

A\ & ]'0000.0303"

M swingSPOT

"0000.0303"

aeSsasaan

Run »
Run in Main Isolate...
Eval...

| Power | Sleep info

Midlet bundles  System Properties  Memory 1

Power stats:

Power controller version
Battery charging current

.
-

.
-

Current drawn from battery:

Max current drawn
Battery voltage

Main board I/0 voltage
ARM CPU voltage
External voltage

USB voltage

Power fault status
Reason for last interrup
Start up time

Time

Externally powered

t

D I L L N T

PCTRL~1.101

2 mA

106 ma

479 mA

4116 mv

3046 mv

1766 mv

0 mv

64 mv

No power fault

1544 us
Sat Aug 16 22:20:16 JST 2008
false

\ \

Remove

( - )( + )zoom:lOO%

SPOT Count: 4

Copyright © 2008 Sun Microsystems, Inc.
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X Sun

Solarium: Remote Printing

¥ [ SPOT World N
v Al
v nd
@hoch "0000.0303"
M sPOTCarController
v @ SPOTCar
M spoTCar
v'PICO A R R RN BN
M RadiogramReceiver S .
\ & 10000.0303" ' —
M SwingSPOT Start remote printing
™ () () System pri
0014.4F[2 864582444346972
. 3.106434165780862

3.2072165573656046
| 3.319078696055291

<l ( - )( + )zoom:lOO%

SPOT Count: 4

Copyright © 2008 Sun Microsystems, Inc. 21
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Virtual SPOT _IE a2Lb—%)

®00
¥ [ SPOT World
v i Al
v @ SPOTCar
M spoTCar
v @ PICO
M RadiogramReceiver
v @ NANO
M RadiogramSender
v@hsh
M sPOTCarController

[Jvirtual SPOT: acl6.141

a

PICO

.,l'_.—‘_i, =i,

m - f Enviro  Analog  Digital  Accel | LEDs  Power 1
”/3’::”43‘2{}1 Default 1G |
0014.4F01.0000.02C2 /,
nd A :
-2-10 12 -2-10 12

..l’_.-hi) cii-‘~

167 S
@ Sun

0014.4F01.0000.1E1E

) (C+

) zoom: 100 %

Virtual SPOT

Copyright © 2008 Sun Microsystems, Inc.
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F7L—hMOFIH =<

-
OO0 NetBeans IDE 6.1
. Il oo cme o 2 o
o 8L o5
| ﬁ q OO0 0 New Project /
o 8
| 6 [E ﬁ Steps LSS New Project
E- @ x|f 1. Choose|
T » B Arl 2. .. eps 1SS SunSpotApplication - NetBeans IDE 6.1
» & Fon 1. Choose| o5 o = [ B (-
> & Grg 2. Namea.ﬁ% I?@ Er}m
Y A ) @
bk HT] . % I:I-'EI I_?J )
Y - SN £ — s
> i RM g @ x|Profiler |Serv... | ([ Sun SPOTs Info x [[<2 StartApplication.java-x) DOIO]=)
b B Te“ T/ & AirTexta ( : = = o #s _s \
» M Te & Fonts BR-8- A 5B £ &% = 68 & = .
& GrowingTree 1 i _ » ~u
#: HeaterController i o CRETARpLICATION. J TS =
B HTTPDemo 4 * Created on 2008/08/08 15:13:54;
#: RMSDemo 5 */
#: sunSpotApplication 6
o 7 package org.sunspotworld;
v [§ src -
v [ org.sunspotworld 9 @ import com.sun.spot.peripheral.Spot;
& ®startApplicatio 10 import com.sun.spot.sensorboard.EDemoBoard; d
» B build.xml 11 import com.sun.spot.sensorbeoard.peripheral.ISwitch;
’ 12 import com.sun.spot.sensorboard.peripheral.ITriColorLED;
B Telemetry import com.sun.spot.peripheral.radio.IRadioPolicyManager;
S Telemetry-Host import com.sun.spot.io.j2me.radiostream.*;
import com.sun.spot.ilo.j2me.radiogram.*;
16 import com.sun.spot.util.=*;
17
import java.io.*;
import javax.microedition.ioc.*;
20 import javax.microedition.midlet.MIDlet;
21 L import javax.microedition.midlet.MIDletStateChangeException;
22
23 =] I.":-r:v
24 * The startApp method of this class i1z called by the VM to start the
25 * application. A
26 * ¥
27 * The manifest specifies this class as MIDlet=1, which means 1t will E
R * e selerted for svyecnt Lnn _'-
e TS| 1:1 INS

Copyright © 2008 Sun Microsystems, Inc. 24
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O00 Telemetry - NetBeans IDE 6.1

ﬁ = & If?”@y > BB @ -
¥HEDHaE

AAT=Y=)

|(_ 4 = |mei|er |Serv 3 f. Sun SW&LMMMMMMW
iIC F AirTexta ’ IDemoBoard (SunSPOT API V4.0 (preliminary))
(S %5 Fonts ; i =) file:///Users /yamaguch/SunSPOT/sdk/doc/javadoc/com/sun/spot/ser »
» & GrowingTree T ing
» s HeaterController g i ! -
: i E;;g E ;E“ 10| i1 Overview Package Use Tree Deprecated Index Help SunSPOT API V4.0 (preliminary) |
B - "M prevciass NExTcLass FRAMES NO FRAMES All Classes
» % SunSpotApplication 13 | SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD
v #k Te lermetry P
e @o
v [@ src 15
v [ org.sunspotwi ¥ comsunspotsensorboard
2 fatert B
> B build.xml 18 terface IDemoBoard
» s Telemetry-Host 20
21 All Known Implementing Classes:
;i EDemoBoard
24
25
26 public interface IDemoBoard
27
;g Definition of the generic interface for a SunSPOT demo board. Defines methods to access sensors & effectors that are
30 specific to the DemoBoards.
31
32
5y I G
. <, 1636 | |Method Summary
‘ IAccelerometer3D|getAccelerometer|)
Method to get built in accelerometer.
ITemperatureInput | get ADCTemperature()
Method to get internal temperature sensor on the ADC from the edemo board.
1IOPin[]|getIOPins() ~
Method to return an array of the builtin bidirectional digital pins. 3

Copyright © 2008 Sun Microsystems, Inc. 25
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T57+1 459 DHETTEERE

e 0O 0O ingSPQO D
Pl 8T E DE-®
R, o[BS
XBODE ,
g €)% swingSPOT-java x| (] MANIFEST.MF * x| QOIOIC)
E package org.sunspotworld; ™
- import com.sun.spot.sensorboard.EDemoBoard;
5 import com.sun.spot.sensorboard.peripheral.IAcceler
= import com.sun.spot.sensorboard.peripheral.ITriCo .
= import com.sun.spot.util.=*; x \/ \\J Fgm_mikb
@ import javax.microedition.midlet.MIDlet;
D import javax.microedition.midlet.MIDletStateCha ’- 5 t “*“ﬁb{‘ (
S 70
= public class SwingSPOT extends MIDlet {
a
@ private ITriColorLED [] leds = EDemoBoard.getI
@ protected void startApp() throws MIDletStat
new BootloaderListener().start(); // m#™—tor the USBE (if connmoem==r—=T0 rccognize commands from host
o IAccelerometer3D accel = EDemoBoard.gq
notifyDestroyed(); // causec Lhe I ()getInitialProperties() Properties —
- } () getInstance() EDemoBoard
@ protected void pauseApp() { H@
X fOosnas s nob cummentoy Ao bl com.sun.spot.sensorboard.EDemoBoard
. public static synchronized EDemoBoard getInstance()
@ protected void destroyApp(boolean unct
for (int i = 0; 1 < 8; i++ :
J(.eds[i] .setOff(); ) A Return the global singleton for the EDemoBoard.
}
. }
}
Returns:
the singleton instance of EDemoBoard.
17:46 INS
(] output)

Copyright © 2008 Sun Microsystems, Inc. 26
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N7

9.0 O

O B TE D BG-
XBEDE
“7|(Projects @ x| {[<SwingSPOT-javax. [5) MANIFEST.MF x) Oe

| &)
lw)

v
|
wip % AirText)a package org.sunspotworld; -
D » 38 BlinkenLightsDemo )
PN % ControllinaServo 7 import com.sun.spot.sensorboard.EDemoBoard;
5 9 import com.sun.spot.sensorboard.peripheral.IAccelerometer3D;
3 » 7B HandShakeDemo import com.sun.spot.sensorboard.peripheral.ITriColorLED;
ol » ﬁ. HeaterController import com.sun.spot.util.*;
@ > % HTTPDemo . import java.io.IOException;
» B RadiogramReceiver import javax.microedition.midlet.MIDlet;
> A RadiogramSender L import javax.microedition.midlet.MIDletStateChangeException;
> % RASBema ublic class SwingSPOT extends MIDlet {
» # SPOTCar P g
» 7B SPOTCarController private ITriColorLED [] leds = EDemoBoard.getInstance().getLEDs();
> B SwingSPq N
> # Telemet ew artApp() throws MIDletStateChangeException ({ =
v R rListener().start(); // monitor the USB (if connected) and recognize
> # Telemetry|  Build r3D accel = EDemoBoard.getInstance().getAccelerometer();
Clean ‘(’7 -
Run =
Clean and Build e value = accel.getAccel();
Build Project + Deploy to Sun SPOT  [ax * 0.1 < value) {
ax = value;
Deploy to Sun SPOT ystem.out.println(max);
Profile IO0Exception e) {
ntStackTrace();
Set as Main Project ;
Open Required Projects
Close ed(); // cause the MIDlet to exit
Rename...
Move useApp () {
t currently called by the Sgquawk VM
Copy... A
Delete 23| D |
_———— Tl
Find... 3kF
Versioning » a
Local History >
Copyright © 2008 Sun Microsyste Properties 27
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DOC
REES I TE DBG-
XhEDCE

gl(Projects @ x| (|5 SwingSPOT.java x |[5] MANIFEST.MF x| OOICOE)
& % AirText)a package org.sunspotworld; P -
E » 38 BlinkenLightsDemo )
** Controllin import com.sun.spot.sensorboard.EDemoBoard;
3 > ontrollingServo import com.sun.spot.sensorboard.peripheral.IAccelerometer3D;
= » MaosedClaaleaDaosan s 1 - " " L Y RS 2 __maem "t oa 3 ey
o
“ - a\w.l.vuuua.llv uvv;;uuu&vll L o VALV ITUOUOUUY
|€$ About to flash from /Users/yamaguch/NetBeansProjects/SwingSPOT/suite/image g
Eivuﬁxing imageappl9150.bintemp (1796 bytes) to local SPOT on port /dev/cu.usbmodemldll
Exiting
Experimental: JNI OnLoad called.
flashapp:
deploy:
init:
SPOT Client starting... .
Local Monitor (blue-080718) )
SPOT serial number = 0014.4F01.0000.0303

** YM stopped: exit code = (0 *=*

Squawk VM Starting (blue-080718)...
1.4941720212323795
1.618809375292042
1.7241884443260034
1.8266215433669446
1.9415041366262984
2.13070883991421

2.266153693826908
2.414553407276789

2.536155965103732
| Tal»

[ outg

lal»

SwingSPOT (deploy,run) . . S W & X (2

Copyright © 2008 Sun Microsystems, Inc. 28
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A 3D Accelerometer. Rigid body
simulation: records movement of

the Blackbox container in transit.

C Temperature, humidity and light.
Monitors e nvironmental conditions
of systems in transit.

D Dataloggers. Redundant
data collection.

http://www.youtube.com/watch?v=aeLPCn310IM
Copyright © 2008 Sun Microsystems, Inc. 30


http://www.youtube.com/watch?v=aeLPCn31olM
http://www.youtube.com/watch?v=aeLPCn31olM
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int tone map[] = {9091, 8581, 8099, ...};

ToneGenerator toneGen =
new ToneGenerator (board.getIOPins () [EDemoBoard.DO0]) ;

toneGen.setPeriod(tone map[note])
toneGen.setDuration (duration) ;
toneGen.beep() ;

H—iR

IServo servo =
new Servo (board.getOutputPins () [EDemoBoard.HO]) ;

servo.setBounds (1200, 1500) ;
servo.setPosition(0.0f) ;
Utils.sleep(500);
servo.setPosition(1.0f) ;

Copyright © 2008 Sun Microsystems, Inc.
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www.sunhspotworid.com

® 00 SunSpotWorld - Home of Project Sun SPOT
[ | ] [C] [=<] [ 3+ ] M http: / /www.sunspotworld.com/ .

EXPERIMENTAL TECHNOLOGY FROM SUN MICROSYSTEMS LABORATORIES

PROJECT SUN SPOT

« SN SMALL PROGRAMIMAEBLE OBJEET TECHI_IE]LDE

ABOUT SUN_SPOTS

- How to choose seed value for
Random
Wed Sep 17, 2008 3:43 pm

- what are USART and UART
Thu Sep 18, 2008 5:18 am

- SpotManager does not start

§ Q3!
INFORMATION_& RESOURCES BUY_A SUN_SPOT LATEST FORUM_POSTINGS

- Sun SPOT SDK v4.0 (Blue) is now
available (Sep 17)

- Discount Pricing for schools and US
students (Apr 15)

- Now available in Canada (Apr 15)
- Sun SPOTs Go Open Source - an
interview with Arshan Poursohi

IMCnb 4™

SUN_SPOT NEWS & EVENTS - _IN_ SUN_SPOT FORUMS

2y Sun
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@ FAT 774 MY A% LFatFs for TOPPERSOBHE
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D ATRATAITE A Lab=iay
T Windows Vistal§ oD #/54 Z- K94 /MR
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R INT =D
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— B3 R E/R
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