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INTRODUCTION

The iPAQ is a Personal Digital Assistant (PDA) used rhultipurpose applications. The most
common uses of iPAQ’s are calculation, accessing thernet, sending and receiving E-mails, video
recording, typewriting and word processing, use as anssldaok, making and writing on spreadsheets,
scanning bar codes, use as a radio or stereo, playing congautes, recording survey responses,
communicating with Ad-hoc networks and Global Positioning&SygGPS). The iPAQ’s employ touch
screen technology.

BACKGROUND: WHY LINUX?

I will be working on how to implement an Ad-hoc network i®AQ’s using Familiar Linux
software. There arises a question as why to run Linurddsof Pocket PC. There are a number of valid
reasons including:

 Personal taste: Many people are simply more coattertwith the Linux environment as a user or
developer.

» Ongoing upgrades/support: Linux is continually being improved aviddiaecurity bugs fixed. The
original software, however, may well be out of support antiany cases cannot be upgraded to later
versions. Even in cases where the OS/applications can balagdgthis is unlikely to be free of charge.
* Freedom: Many people prefer to use open source softveanean ideological point of view or because
they appreciate many other benefits (such as the ability boigs themselves and a strong user
community, among others).

* Capabilities: Running Linux opens up a large number ofilpitiies that are either difficult, expensive,
or impossible to achieve using PocketPC.

* Applications: By running a standard Linux distribution, you easily port many applications (some
with no changes at all, many with only very few changes).

» OS functionality: The OS has Remote X, Raw sockets.

PROJECT GOAL

I would like to divide the project into 5 goals. They are:
1. Installing Linux on to hx-4700.
2. Setup the internal wireless card.

3. Connect to a private Ad-hoc network.



4. Communicate with other devices.

5. Measure the coverage area of the network.

PROCEDURE TO INSTALL LINUX

1. Install the SDG bootloader. Download the Bootloader ROM filwerSDG Systems web site.
2. Write bootldr-1.2.5.rom image to the SD card using youriisert the SD card into the iPAQ.
On a NIX system, the command used is:

# dd if=bootldr.rom of =/ dev/ <sda> # Wpes SD card cl ean!
3. Flash Linux onto the device. Familiar Linux can onlylastfed from a Compact Flash (CF)
card.

These instructions have to be followed to install GPBRIE Familiar:

v
v
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v

Make sure that the CF card is formatted with a FAT X6tjman.

Download the necessary files mentioned above.

Lock the battery in place. This is not just a precautiog:nbachine will not restart in the
bootloader unless the switch is in tbheked position.

Insert the CF card into the slot on the iPAQ, and stertSDG bootloader's flash utility by
depressing th€ontacts andlnbox buttons and pressing (with the stylus) and releasing the
Resetbutton at the bottom of the device.

We see the SDG Systems logo and the mesSegening for images.for a couple seconds.
Following that, the screen prompts you to select an iffitlegeo load. Sometimes when the
screen gives the messagan't read control filePushingRecord button several times would
solve this issue.

Once the control file is loaded, select tkernel (you can scroll up and down with the
Contacts andCalendar buttons on the left, then select the image you want to buriitingh
iTask). Proceed according to the instructions.

If you get the error messaderase failedduring the erase stage, try pressiRgset
immediately removing the battery, leaving it alone for a w{Bld.0 minutes), then trying
again from step 1.

Next, select theoot image, and follow the directions.

4. Boot the device into GPE or Opie. The Linux penguin kalldisplayed which indicates
the start of Familiar Linux.

GPE: The GPE Palmtop Environment

The GPE Palmtop Environment provides a user interface environioemalmtop/handheld
computers running the GNU/Linux or any other UNIX-like opi@gsystem. It is not a single piece of
software, but an entire environment of components which mal@sgible to use GNU/Linux handheld
for standard tasks such as Personal Information Maregei@lM), network access and multimedia and
various other purposes. Apart from its main focus to provi@Ja environment for palmtop/handheld
computers, it is useful on all sorts of mobile devicah whly limited resources.



In addition, GPE provides an infrastructure for both eagy powerful application development
and good compatibility to existing desktop solutions. GPE useX théndow System, and the GTK+
widget toolkit. Besides providing core software such as dhéyearies, and perhaps more importantly,
the GPE environment defines standards for program design #erdction. It is based on the C
programming language and other common standards such as SQL.,DBWS. GPE is committed to
the Open Source idea. All GPE core components are rdleasler GNU licenses, applications using the
GPL and shared libraries using the LGPL. Those allowtHermost free usability of the GPE system. |
prefer using GPE rather than Opie because of its comjigtibiith the users. | have successfully
embedded Linux in to the iPAQ with some help.

SETUP THE WIRELESS INTERNAL CARD

Before setting up the wireless card, make sure that thevedegin is root directory. We need to change
the network settings in the iPAQ and set in “managed” mble.essid name of the network to which we
are trying to connect must be provided in the wlan0O block f@lleving files should be placed on the
Compact Flash card to setup Wi-Fi.

RADIOO0Od.BIN
radioll.bin
wlangen.bin
install-firmware.sh

Shell the above script to install the necessary firmware.
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B x-terminal-emulator

| rootgipaq-pa2i /4 lwconfin wlan essid YIRS

Error for wireless request "Set ESSID" (BBLA)
SET failed on device wlan ; No such devies

rootgipaq- a2 /# Leconfig wlzn essid VIRUS
rootmipsq-pE2i: /4 /sbin/ifdoan wiand
rootgipaq- a2 /# Ssbinmodprobe -r hedM0_ack
rootgipaq-pxa2i /& /sbin/modprobe hed M0 ack
rootgipaq- a2 /# Leconfig wlznd essid YIRUS
rootgipaq-pea2i #

bl xterminalemulator K]
Y

rootgipaq-pa2i /# Lconfig wlan essid VIRUS
Error for wireless reqest "Set ESSID" (8BLA)

SET failed on device wlan ; Ho such device
rootgipaq-pa2i /¢ Luconfig wlsnd essid VIRUS
rootgipaq- a2 /# Ssbindifdoan wiard
root@ipaq-pxa2/# /shinmedprobe -r hedM0_ack
rootgipaq-p@2i /¢ /sbin/medprobe hed M0 ack
root@ipaq-pa2i /4 uconfig wlznd essid VIRUS
root@ipeq-pa2i |

Wireless Monitor  []
wlan0:

Mode: Managed

ESSID: VIRUS

Quality: 0%
Level: 0dBm

Noise: 0dBm

ar | cwl

With each command, we can observe the changes in Wi-Firidbese screenshots. The signal level can

also be viewed from the aerial icon.
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rootpimEa-p@2m:/# iuconfig wlan essid VIAUS
Error for wireless request "Set ESSID" (3814

SET failed on device wlan ; Mo such device
rootipeq-p@2m:/# duconfig wian essid VIRUS
rootgipEg-pa2i:/# Jshin/ifdon wlar
rootgipeg-pa2i:/# Jshin/modprobe -r hed70_acs
root@ipeg-pa2i# Ssbin/modprobe hedM6_aco
reotiipaq-p@2i: /# dwconfig wlan essid VIRUS
rootpiag-p@2m: /# fshin/ifup wlan
whcpe (40).0.9-pre) started
Serding discover
Serding discover...
Serding discover...
lio leaze, forking to background.
root@ipen-pa2i:/# fsbin/modprobe hed M_ac
root@ipeg-pa2i:/# Jsbin/ifup wland
pidfile_check: process 783l exists (/varsrun/udhcpc.wland . pid )

rootpiag-p@2: # fshin/ifdoun wland
rootpiag-p@2:/# fshin/modprobe -r hed0_ack
rootpipeq-p@2m: /# fshin/modprobe hedM0_acx
rootaipeq-p@2m:/# /zbin/ifup wland

whcpe (4.9 .9-pre) started

Serding discover...

Serding select for 192.168.0.104.

Lease of 102.168.0.104 obtmined, lease time 10800
adding dns 192.168.0.1

rootipag-pra2i: 2 |

Wireless Monitor  [<]
wlan0
esc | * [ 1 ]| Mode: Managed [e]oJeo[-]+] @
Tab [ [ #] ESSID:VIRUS i (e [r 2] @
caps | a | Quality: 82% i [k ] [ [t
Level: 28dBm
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The GPE Palmtop Environment provides a user interface environment for
palmtop/handheld computers running the GNU/Linux or any other UNIX-like
operating system.

GPE is not a single piece of software but an entire environment of
components which make it possible to use your GHMU/Linux handheld for
standard tasks such as Personal Information Management (PIM), network
access and multimedia and various other purposes. Apart from its main
focus to provide a GUI environment for palmtop/handheld computers it is
useful on all sorts of mobile devices with only limited resources.

In addition GPE provides an infrastructure for both easy and powerful
application development and good compatibility to existing desktop
solutions. GPE uses the X Window System, and the GTK+ widget toolkit.
Besides providing core software such as shared libraries, and perhaps more
importantly, the GPE environment defines standards for program design and
interaction. It is based on the C programming language and other commaon
standards such as 5QL, XML, DBUS

GPE is committed to the Open Source idea. All GPE core components are
released under GHU licenses, applications using the GPL and shared libraries
using the LGPL. Those allow for the most free usability of the GPE system

News
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rootpipmg-p@2i: /hing chmed
BusyBox w100 (2006.07.23-0L: 4340000 ) multi-call bimary

Usage: chmod [-R] MODE[,MODE] FILE

rootpipmn-p@2i: /bing Lsmad
Module Size lsed by

ext2 56840 0

mheache 0444 1 ext2

sd_pn_oss 47581 0

snd_mixer_oss 14781 2 snd_pem_oss

snd_hd 00_audio 3784 0

sl palecizsound 10680 2 snd_hed 700_audio

snd_pem 81572 2 srd_pem_oss, snd_pxa 2ec_izsourd
snd_timer 270 1 snd_pm

=nd_page_alloc 6314 1 =nd_pm

snd_akdsal 10984 1 snd_hed 190_audio

s 45456 6 snd_pan_oss, snd_mixer_oss, snd_piaZes_i2sound, snd_pan, snd_t
imer, snd_akdsdl

sourdcore 3324 2 snd

ircam_tty 21128 0

ircom 1178 1 ircam_tty

irda 118152 2 ircom_ tty, ircom

cre_ecitt 1596 1 irda

hued 700 _bt: 254 0

hued 100 _acx 220 0

g_ether 13842 0

acx 15434 0
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AD-HOC NETWORK

Ad-hoc is a network connection method which is most adissociated with wireless devices.
The connection is established for the duration of one sesstrequires no base station. Instead, devices
discover others within range to form a network for thmm@puters. Devices may search for target nodes

TETEe /02

that are out of range by flooding the network with broadcidmstt are forwarded by each node.

Connections are possible over multiple nodes (multihop adétweork). Routing protocols then provide

stable connections even if nodes are moving around.

Mobile ad hoc social network describe the new social nésyvaonstructed by the combination of
computation, communication, reputation, and location awareless. precisely, p2p computing and
wireless networking technologies make it possible to designo@detworks of mobile devices to support
the ad hoc social networks of the people who wear thetoultl be understood as a longer yet more

technical term for “smart mob”.

SpatialViews is a simple yet expressive high-level programfaimguage for ad-hoc networks
designed for programming mobile devices connected through @&sgrat-hoc network. SpatialViews
allows specification of virtual networks with nodes providingickel services and residing in interesting

spaces.
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rectaizag pvaW Ht iuconfig wland essid krishns
request "Set ESSID" (BBLA)

srr ﬁx'l.ed on aevme wland ; Mo such device.

oot@ipaq-pxa2M:/# iwconfig wland essid krishma/sbin/ifdoun wland
Error for virelass request “car ESSIN (901A) -

SET failed on device wlard ; No such device
rootgiRg-pa2i:/# Jsbin/ifdoun wland
rootpifag-p@2M: /# fshinmodprobe -r hed70_ack
root@iEg-palil /¢ ssbinmodprobe hed0_ack
rootpifR-p@2T: /¢ fsbin/ifup wiard
wihepe (v0.9.9-pre] started
Sending discover. ..

Sending discover...
No lease, forking to bacl
roctaizag pxam # mamg wlan] essid krishna
oot paq-paa 2T /4 fsbin/ifup wlard
pl.df).].e_:hzck. process 9502 exists (Avar/run/ulhcpe.wlan. pid )

root@imq-pazi:s# |

v x
rectaizag pvaW Ht iuconfig wland essid krishns
request "Set ESSID" (BBLA)

srr ﬁx'l.ed on aevme wland ; Mo such device.

oot@ipaq-pxa2M:/# iwconfig wland essid krishma/sbin/ifdoun wland
Error for virelass request “car ESSIN (901A) -

SET failed on device wlard ; No such device
rootgiRg-pa2i:/# Jsbin/ifdoun wland
rootpifag-p@2M: /# fshinmodprobe -r hed70_ack
root@iEg-palil /¢ ssbinmodprobe hed0_ack
rootpifR-p@2T: /¢ fsbin/ifup wiard
wihepe (v0.9.9-pre] started
Sending discover. ..

Sending discover...
No lease, forking to bacl
roctaizag pxam # mamg wlan] essid krishna
oot paq-paa 2T /4 fsbin/ifup wlard
pl.df).].e_:hzck. process 9502 exists (Avar/run/ulhcpe.wlan. pid )

root@imq-pazi:s# |

Wireless Monitor []
wlano:

Mode: Ad-Hoc [ [-T+] @&

ESSID: krishna o [+ ] &

Wireless Monitor  [x]

wlan0

Mode: Ad-Hoc [s]efo]-[+] @

ESSID: krishna w [ iJe]er][=] &

Quality: 94% j‘kll'l“[l]

Level: 61dBm
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EXPECTED RESULTS

When the Ad-hoc network is setup, the transmission rate drmendevice to another varies with
certain parameters like range, signal power, bit ratmben of hops, etc. When the devices are close
together and with a single hop, the throughput is high, anctitages with the increase in number of
hops. i.e. Better performance is obtained with a singbedompared to multi hops, due to interference.

Noise: 0dBm
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The expected result between the number of hops andrthugtiput would be similar to:
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PROBLEMS ENCOUNTERED

1)
2)

3)

4)
5)

The Wi-Fi configuration works well only when the date &inte are set correctly.

The Wi-Fi setup commands should be entered every timdogin. It is a troublesome
process.

Even though the device is connected to the Ad-hoc netwaete thias a problem while
communicating with other devices.

The IPAQ’s cannot support large memory devices for stopageoses.

Sometimes, it is required to restart the iIPAQ to renvireless internal card.

ADVANTAGES OF USING ADHOC NETWORKS WITH iPAQ

The iPAQ can be used in surveillance application that imsastwork distributed data fusion.
Edge labels indicate relative (expected) transmission cditéata sources and fusion points.
iPAQ can be used as an interface between Remotadtiter with networked appliances attached
in a mobile personal area network.
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APPENDIX

A detailed information about the steps followed to ingtaMniliar Linux is provided

above. In the case of setting up a Wi-Fi connectionnéteork setup should be altered and
select the mode of operation as “modified”. Then tdiewing commands are to be issued.

iwconfig wlanO essid (host name)

This command will configure the wireless lan settingthefhost network.

/sbin/ifdown wlanO

/sbin/modprobe -r hx4700_acx

These commands are used to restart the wireless netgmdid.



/sbin/modprobe hx4700_acx
/sbin/ifup wlanO

These commands are used to start the network conmeclibe iPAQ will be connected to a
wireless network only after using these commands. Webserve the signal and noise levels at
various access points.

When connecting to an ad-hoc network, the network setsingsld be changed to “Ad-hoc”
mode. We use the same commands used in setting the @4eEpt the host address’ essid
name. Based on the feasibility of the Ad-hoc netwdhes transmission to specific devices can
be controlled. Finally, we can make it communicateniad-hoc network.



