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: Bluetooth

NoWires.or

* Short range, low power, low cost radio
communication

* Replaces cables
* Developed by Bluetooth SIG (Special Interest Group)

* Available in the majority of new handheld devices
and laptop computers
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NGWires.gr?g J2ME

(Java 2 Micro Edition)

* Subset of Java 2 Standard Edition
* Highly optimized runtime environment

* Configurations and profiles define available
functionality

Applications

Profile (MIDP)

Configuration Libraries

(CLDC) M

Host Operating System
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9 MIDP

(Mobile Information Device Profile)

NoWires.or

* Defines mobile device specific functionality

* Needs 128 KB (v1) or 256 KB (v2) memory for
installation

* Needs 32 KB (v1) or 128 KB (v2) for runtime

* Provides APIs for user interface, http connectivity,
data storage and the MIDlet framework

* Core java functionality and simple connectivity are
provided by the CLDC (Connected Limited Device
Configuration)
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9 JABWT

(Java APIs for Bluetooth Wireless Technology)

NoWires.or

 Encapsulates complex Bluetooth operations in an
easy-to-use standard Java API

* Provides functionality such as inquiry, service
discovery, communication through Bluetooth links
and creation of Bluetooth services

e Few devices have JABWT at this time

* Expected to be available in most up-coming
smartphones



NoWires.org MIDlet Suites

* Ready-to-install MIDP applications

e Usually published on a webserver, accessible via
http connections over WAP or IP

e Can also be deployed over Bluetooth links or cable
connections
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NoWires.or

. Infrastructure

e Linux powered workstation for application
development

e Bluetooth USB device

e Java/Bluetooth enabled smartphones, Nokia 6600
and Sony Ericsson P900

e Linux powered web-server
* Rococo Bluetooth simulator
* Eclipse IDE (Integrated Developer Environment)



Smartphones

Nokia 6600

* 104 Mhz processor
e 6 MB internal memory

e 32 MB MMC (MultiMedia
Card) memory

« JABWT
* MIDP 2.0

 QOpera browser



Smartphones

Sony Ericsson P900

e 156 Mhz processor
e 16 MB internal memory

e 32 MB Memory Stick Duo
memory

« JABWT
* MIDP 2.0

e \Web browser
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NoWires.org

Rococo Bluetooth simulator

7 Untitled

| Bluetooth Address |

| Friendly Name [Untitled

Connectable [

Device Class Miscellaneous No minor device

[_| Positioning

[ Networking

] Rendering

[| Capturing

[] Object Transfer
1 Audio

[] Telephony

[_| Information

‘Service Classes
@ [ Devicel
[} Devicez

Discovery Mode Mot discoverable

Security Mode Never enforce security

Ea\fﬁ _f_:hangé_s’_ Apply Changes Pra—_kngwn... Peprs...
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NoWires.org BTBrowser

(My first sample application)

* Lets you browse nearby, discoverable Bluetooth
devices

* Device discovery, service search, service records
* Available through http://wap.klings.org
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NoWires.org

BTBrowser Installation

.. klings.org/

Welcome to the wap: section of
klings.org

There are two Java programs
available for download at this
time, Check out the links for
details.

Phonrinfn
Valg - Lukk
= ((“3h Installering

<hom nearby discoverable

h devices, their

seryices and information about

oack carura I Rac koo
Installere 9
BTBrowser? -

Ja Nei

2.

7 BTBrowser

The Bluetooth Browser can
show you nearby: discoverable
Bluetooth devices, their
services and information about
each service. It has been
tested on a Mokia 6600 and
warks fine,

Valg ~ Tilhake

) Installering

nearby discoverable
b devices, thei
seryices and information about

Faar

g

oach cargra I Rac

Installering

Avhryt

3.

2 BTBrowser

show you nearby discover able
Bluetooth devices, their
services and information about
each service. It has been
tested on a Mokia 6600 and
warks fine,

Download BTBrowser

Valg “~  Tilhake

&
@ [ [

wiany Ty & Buy  Jawa

£ 4 =d

Heny

Lioor KlingsMs  ScreenTa.
BTBrowser
Valg ~  Avslutt
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NoWires.rg Runnin g BTBrowser

e Shows cached and known devices

» Device discovery (Inquiry)

N
s

1. 2.

= Cached| g rhed| = .
= qog known devic., = o i noWN devic. = Please wait...
i By H:ling-_:._, I,.'.,l|,.'.,||,.'.,I.l::i|il] g fmmw& S0r ;z ,.r | [ |,-'-,|II-'..II..'..I.I~:::|ir||;|'_:..|:|r'|;|||'r||:|ll.'.llirE]
Empty 00D0BACEB39DD | KlingsBurk |
O00OADSEC1BBS PO00_nowires
000A9533204B Kjell's Mac
001060A4AF24 ono-sendai
New Search |
Lukk
Valg Avslutt Velg Avbryt Valg Cancel valg Back
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Running BTBrowser

e Service discovery

ook PI00_nowires

[ wkling s.oegfnowice]

ok PI00_nowires

[ wanarklings.orgfniowire]

Voice gateway | Voice gateway

OBEX DObject Push OBEX DObhject Push
OBEX File Transfer OBEX File Transfer
Bluetooth Serial Port Bluetooth Serial Port |
Dial-up Networking Dial-up Networking

Valg Back Valg Back
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Running BTBrowser

e Detailed information about services

Eﬁﬁi BTBrowser

Service name:

Yoice gateway

service description:
Yoice gateway

Provider name:

Sony Ericsson
serviceRecordHandle:
=100

Serviceld:

Valg Back

EE ﬁﬁ i BTBrowser

ServiceClassidList:
0x1112, HeadsetbudinGateway
0x1203, Genericudio
ProtocolDescriptorList:
00100, L2CAP

00003, RFCOMM

Chanmel; &
ProfileDescriptorList:
0x1108, Headset

Valg Back

F ﬁﬁi BTBrowser

Service name:
Bluetooth Serial Port
Service description:
Bluetooth Serial Port
Provider name:

Symbian Ltd,
ServiceRecordHandle:
(3000100

Serviceld:

Valg Back

ServiceClassidList:
Ox1101, SerialPort
ProtocolDescriptorList:
(0100, L2CAP

(0003, RECOMM

Chanmel; 3
ProfileDescriptorList:
Uriknown
Valg Back
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NUWires.gr?g BTBench

(My second sample application)

 Benchmark program for Bluetooth links
* Application level throughput
* Available through http://wap.klings.org
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NoWires.ofg

BTBench server

Configure security settings

Create Bluetooth service

Wait for client connection

Recelve data

Service
=L started!

Connection URL:
btspp:flocahostaacasiss6d1f1id
BA526000bdbSd4chlencrypt=true;
name=BTEench

Maiting for client connection,

Valg Avslutt

Client @)
O-H‘ connec ted!
[ By Klings, wiankl]
Client name:
Kjells tIf
Client address:
00a057F0E0LE
Security settings:
duthenticated: Ho
Encrypted: Mo
futharized: Mo

~djatll]]

Valg Avslutt

= Y1, Success!
K% |

s e— T

Client name:
Kiels th
Client address:

O0B0S7FDE0LE

Read 500 KB in
45 seconds.

|

OK
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NoWires.org BTBench client

* Configure security settings
e Search for service

* Connect to service

* Send data

— — € 1] — &
= UL, Hearhy devices T MLl = oL [one!
T " [ By Klings, wansklingsa] T [ klings.orgfnowires | T [owwklingsor Jfnowires ||
; Server name: Server name:
Kiells tif | Kiells tif Kiells i
KlingsBurk server address: server address:
kinneret.ii.uib.no-0 DDE:DE?F[.JBDIE ; O0RNOSTRDRDAE
Security settings:
duthenticated: Yes Sent 500 KB. All i
Encrypted: Mo well!
Valg Back Valg 0K
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Benchmark results

Devices Results
Nokia 6600 to Nokia 6600 10-11 KB/s
Nokia 6600 to Sony Ericsson P900 10-11 KB/s
PC to Nokia 6600 25 KB/

20
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Java Bluetooth interest

e Students
 Developers
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NoWires.or

: Website traffic

ncreasing traffic
How-T0's and BTBrowser most popular

nternet search and developer forums

Uzage sunnary for klings,org

14423

I

7=z / Files / Hits

P

Aug Sep Oct Mow Dec Jan Feb Mar Ape Mady Jun Jul
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NS JABWT problems

* Implementations differ from specification
* Different devices have different errors
* Security issues
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: Summary

NoWires.or

e |Introduced Bluetooth, J2ME, JABWT

e Described the infrastructure for development and
deployment of applications

e Described our smartphones
e BTBrowser

e BTBench

* \Website statistics

24
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NoWires.or

: Conclusions

Growing interest in Java Bluetooth

Growing avalilability of Java Bluetooth
Irregularities in JABWT implementations
Promising technology, not “production ready” yet

25
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More information

http://wireless.klings.org

http://www.nowires.org
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