FIT loT-LAB tutorial

Hands-on practice with a very large scale testbed tool for the
Internet of Things

UbiMob 2014 — June 5-6, 2014
Sophia-Antipolis
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An loT future application

2020 : 30 a 50 billion communicating objects

These[( 11 are starting to talk to each
other and develop their own intelligence.
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Communicating Objects
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loT Architecture
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FIT in a nutshell
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Ambition: create a first-class facility to promote experimentally driven research
and to facilitate the emergence of the Internet of the future.

Goal: meet the advanced user requirements (multiple environments, integration
tests, reproducibility, ...).

Distributed facility, heterogeneous devices, complementary components,
adequate/relevant locations.

9 sites: Paris (2), Evry, Rocquencourt, Lille, Strasbourg, Lyon, Grenoble, Sophia
Antipolis.

4 parts (composed of 10 elements): Network Operations Center, Cognitive
Radio Tesbed, loT-LAB Testbed, Wireless OnelLab Testbed

Grand Emprunt funding: 5 M€ Investment (3 years) + 0.8 M€ Operation (6 years
10 months).
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FIT loT-LAB

SensLAB platform extension

2728 Heterogenous Nodes
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Present users (SensLAB)

* 263 user account (11 companies et 25 country) for
the previous version SENSLAB

* Academic

networking / robotic / Ambiant network
* Industrial

Thales, Orange Lab, Atos

SmartGrains (spinoff), Noolitic (spinoff), HikoB
(spinoff)

Etineo (SME), Watteco, EasiFab, Alpwise
* PEQUIPEX FIT target platform for ANR INFRA call

I&Lu&_——
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FIT loT-LAB objectives

Target and challenge :
M2M / scaling
loT (heterogeneous)

Use Cases :

* Home gateway

* Monitoring via cloud services

* |PV6 from the sensor to the
cloud
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loT-LAB node
What is a loT-LAB node

OPEN, i.e., no « a-priori » knowledge on the embedded
user software

Efficient canal of monitoring (wired)
Open node dedicated to the user
Control node

An loT-LAB “Gateway”

Open node + lo

Open node _|—>

Control node

Oy

Creative Commons
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loT-LAB Node M3 Architecture
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loT-LAB nodes

* A8 n Od e: T I -S ITARA AM 3 50 5 ﬁPﬁL?:E Eisfnrs. CE::PEFSESESETS étl‘::g:’cri?s?or:s
 Ethernet, USB

* Linux/Android
* M3 node (Radio Atmel AT86RF231)

600 Mhz, 256 MB RAM

* M3 node : STM32

q Cortex-RY.
 Radio Atmel AT86RF231
c Gortex-R5
* Ambiant light, Temp. Pressure, IMU E Copstl
e WSN430 node : TI MSP430 £

&
. Radio TI CC1101 /002420\A

* Ambiant light, Temp. LUEZED d () 16 Bits, 8 Mhz, 10kB RAM

— )
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loT-LAB Grenoble Site
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256 WSN nodes
200/384 M3 nodes
256 A8 nodes

32 Open nodes

K Halle robot.
32 capteurs "ouverts”

69 capteurs

80 capteurs

79 capteurs
82 capteurs

80 capteurs

A\ 69 capteurs
i\ 16 capteurs show room

« zone de
débordement »
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Embedded User Software

Hardware: WSN430/M3

| CeCILL
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Several Operating Systems

Wsn430 Node M3 Node A8 Node

FreeRTOS X X
Contiki X X
Riot X X
TinyOS X

OpenWSN X X

Linux - - X
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How to use the platform ?

e Open a user account

* Ressources reservation
Geographical sites
WSN430/M3/A8 nodes

o Experimentation description
Firmware/nodes association
Monitoring tuning

o Experimentation launching

e Monitoring data analysis
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Tutorial

0. Accounts, SSH keys, Development Environments

1. First Experiment
* Create a New Experiment with the Web Portal

2. Monitoring Devices
* Monitor Consumption on a M3 Node During Experiment

3. Contiki’s ulPv6 stack & Tools

4. Sensor Information Collection

5. Demo: The Big Red Button
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User support

* Web Portal : www.iot-lab.info/
—

\--"F
* Git-Hub .
* Wiki : https://github.com/iot-lab/iot-lab/wiki -t .'

* Sources : https://github.com/iot-lab/

* Issues : https://github.com/iot-lab/iot-lab/issues

* Mailing-list : users@iot-lab.info
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https://github.com/iot-lab/iot-lab/wiki
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Road Map 2014

May M3 nodes partial deployement on Grenoble site
June M3 nodes partial deployement on Strasbourg site
July A8 nodes partial deployement on Paris site

M3 nodes partial deployement on Lille site
September  Sniffer (802.15.4 packets capture)

Robot mobile node on Lille, Grenoble and Strasbourg site
November National Workshop for 1oT-LAB inauguration

Noise injection, GPS clock synchronisation

December A8 and M3 nodes total deployement on all sites

2015

Mobile nodes on all sites, more fonctionnalities,

I lrreia—
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