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" w-iLab.t general info http://ilabt.ibbt.be
= pbackground
= what is available
= w-iLab.t possibilities

= w-iLab.t hands-on
= access policy & accounts
= getting started
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w-iLab.t background

= Interdisciplinary projects @ IBBT

= some involve wireless networks
= real-life demonstrators
= many different test set-ups

PR ibbt

connectinnovate cre:



w-iLab.t background

= Individual set-ups: difficult to...
= compare results
= reproduce tests

= small-scale test vs. large-scale evaluation

= how to...

= enable large-scale wireless experiments?
= ... In an organized way?

= the answer: a large scale wireless testbed
= 2007: w-iLab.t
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facts and figures

= generic testbed for wireless networks

= sensor networks (ZigBee 802.15.4)
= Ad-Hoc, mesh (Wi-Fi 802.11a/b/g/n)
= Bluetooth

= 2 testbed locations

= |BBT office: three office floors of 90m x 18m [200 nodes]
= “pseudo-shielded” environment, Zwijnaarde: [60+20 nodes]
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Hardware — sensor nodes

= Sensor devices
= TI MSP430 processor
= Flash memory
= Chipcon CC2420 radio
= Sensors for (light), temperature, and humidity

IBBT — Rmoni node
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Hardware — embedded PCs

details: www.crew-project.eu/portal/wilabdoc




Hardware: office testbed architecture

B environment
| emulator




Hardware: Zwijnaarde testbed architecture
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How can w-iLab.t be used?

All devices can be used as if they were on your own desktop.

But: w-iLab.t provides tools and the management for:
* mass-installing nodes

configuring nodes

interacting with nodes

collecting data from nodes

collecting information on nodes (e.g. power consumption)

controlling wireless environment

monitoring the wireless environment

processing data

visualizing data

storing data

Obtain more reliable developments and results, only
In a faster and more easy way.

IF® ibbt



Example configuration
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Example configuration (2)
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Example configuration (2)

WP ibbt



Controlled mobility




Emulated mobility

- shielded from outside interference
- variable attenuators
- emulate mobility
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networking components
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Cognitive components

S IMecC

« real-time and post experiment spectrum information
e 10 scanning engines, distributed at the Zwijnaarde location

Anectinnovatecre



Cognitive components: USRP2
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« USRP2/USRP N210 devices (facilitate SDR radios)
e dual band 2.4 GHz /5 GHz ISM daughter boards
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Cognltlve components: WARP
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Cognitive networking

= cognitive (sensor) networks
= local scan performed by sensor nodes
= using information from sensing engines

= example use case: ISM networks in home



Component interconnection
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w-iLab.t
Hands-on: controlling the
testbed
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Connecting to the testbed

= w-iLab.t can be controlled fully remotely

= who can use the testbed?

= “w-iLab.t classic” (=non-CREW components)
1B ilabit = pest effort access typically free for non-commercial use
wmne @ tEIMS PPy
= see ilabt.ibbt.be (or contact stefan.bouckaert@intec.ugent.be)

£~

o " w-iLab.t CREW components

_QS'S)?};;’;?ID = for approved experiments: free or even funded (open call!)
T i )

crRew — = availability not guaranteed
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Connecting to the testbed

= OpenVPN connection is needed
= details + apply for an account: see CREW portal

»

CREW project »

Cognitive Radio Experimentation World

e ) ER 6 (RS

Project Consortium - People Testbeds Events Documents Publications Newsletter Links Contact Portal

Open call: CREW portal online!
CREW PORTAL: access the CREW facilities

The CREW portal, holding detailed information on how to use the
CREW facilities is now publicly accessible. Use the navigation block Interested in using the CREW facilities?
next to this text to access the portal. Moreover, updated information on

[Start here] - [Browse by name] - [Overview images] - [Advanced info].
the CREW open call is available in the Open Call section.

WWW.crew-project.eu/portal

Anectinnovatecre



Connecting to the testbed
= Once the openVPN Is active:
= w-iLab.t Office: http://wilab.atlantis.ugent.be

= w-iLab.t Zwijnaarde: OMF-based deployment
» provisioning of testbed nodes
= experiment control

connectinnovate create



w-iLab.t office - user interface

Ewww‘wil_ahtatfj)bs hp - Firefo
Bestand Bewerken Beeld Geschiedenis Bladwijzers Extra Help

@ 7 M c r. ﬁ | L] http://wnw.wilab.test/jobs-create.phptjobid=460 {_\j - |';'—l v Google t°| 3 e b
£ Meest bezocht 5 dailywireless.org 5 Mobile CMS m Google Agenda m UGentIntec - Agenda | | IBCNIntra ﬁ‘ Mobile CM5 LJ Click home || WILAB | Occupations ## SAT24.com RailTime: Aankomst - .. RailTime: IR 3639 - Lan...
@ Disabler & Cookiesr || €S8 | Forms+ IE Images @ Information~ "‘Q Miscellaneous~ 5/) Outliner 2: Resizer \}b Tools™ Q View Sourcer -/ Options~ X @ @

j | www.wilab.test/jobs-create.php .

user info schedule job scenario Platform toolbox status about logout home

description | files | motes | scenario | platform |

You can edit the files present in the job below.

Program Files
[w-iLab_t]-RadioPerflmage_021208 wilabdemo_V0_2_4
wilabdemo_v0_10_1
Shniffer

wilabdemo_V0_2_0

(Do ] [_da

Class Files
[w-iLab_t]-sniffer-msg-class-June2é [w-iLab_t]-EEMsgSamplerReport
[w-iLab_t]-RadioPerf-ReportMsg E ChannelScaninfoMsg
[w-iLab_t]-EEMsgEveniReport LinkQualityMessage
[w-iLab_t]-PrintMsg PrintMsg

(Do ] [_da

Select a file to upload:

Bladeren_

Provide a reference name:

Provide any comments or other information:

- " @
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w-iLab.t office - user interface

E www.wilab.test/view-s

Bestand Bewerken Beeld Geschiedenis Bladwijzers Extra Help

@ - c ﬁ | L] http:/fwwwwilab test/view-schedule.php?programJob= &numHours=6&startHour=21 &startDay=1285624800 &resolution=58joblD=4608zonelD=298x 57 ~ m" Google P‘ 3 - =
2 Meest bezocht &y dailywireless.org = Mobile CMS m Google Agenda m UGent Intec - Agenda || IBCNIntra ﬁ‘ Mobile CMS L Click home _ | WILAB | Occupations # SAT24.com RailTime: Aznkomst - ... RailTime: IR 3639 - Lan...

@ Disabler & Cookies™ || €55 [--] Forms+ [& Images @ Information™ -fTJ Miscellaneous™ ‘,/’ Qutliner 22 Resizer ﬁ Tools~ Q View Sourcer -~ Options™ b 4 @ @
J‘ | www.wilab.test/view-schedule.php |T| [

Show & - hours starting at 2100 » on TueSep282010 ~ in 5 - minute chunks. | Update Schedule | | Disable Auto Reload

m

You have a quota of 3600 minutes. You have 240 minutes of pending jobs. You have 3360 minutes available.

Run InterferenceAvoidance ~ with on 1A+ sandbox ~ Zone Info | Schedule Job

To begin selecting, double click on an available slot.
To continue selecting, single click on an adjacent slot.
To cancel your selection, double click again anywhere inside your selection.

Klaar
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w-iLab.t office - user interface

Bestand Bewerken Beeid Geschiedenis Blgdwijzers Extra Help

SR ¢ X &

£ Maastbeaocht , daibywirsbessiorg 5 Mobile CM5 ) Google Agends || IBCNintia 5 Mobide CMS L Click home | WILAB Ulf Stefin - GoogleWinw | Orccupations £y SAT24.com
S Disables 5 Cookiess ] €55 | Forms= @ Images 9 Infoemation= |/ Miscellanesuss - Outline= | Resizer .~ Tools {2 ¥iew Sources - Options=

| wew.walah test/toolbex php # | | wewwwiab. test/vial phe
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Connecting to the testbed

= Once the openVPN Is active:

= w-iLab.t Office: http://wilab.atlantis.ugent.be

= w-iLab.t Zwijnaarde: OMF-based deployment
= provisioning of testbed nodes
= experiment control
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Video demo

= Spectrum sensing with USRPs

= Benchmarking



Summary: the w-iLab.t

= generic wireless testbed

= heterogeneous wireless nodes

= software defined radios / spectrum sensing
engines

= supports full experiment lifecycle

= easy deployment of code across a wide selection of
nodes

= analysis of results
= enabler for experimentally-driven research



The w-iLab.t testbed

Questions?

stefan.bouckaert@intec.ugent.be
bart.jooris@intec.ugent.be

http://ilabt.ibbt.be
http://www.crew-project.eu/portal/wilabdoc

The research leading to these results has received funding from the European Union's Seventh Framework Programme (FP7/2007-2013)
under grant agreement n°258301 (CREW project).
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