SMART SANTANDER

SmartSantanderutorial- Part 1




Overall purpose of the tutorial

A Gain a deeper understanding of experimental 10T research
and how to conduct it on a re&tstbed

A Learn about theSmartSantandefacility, its architecture,
composition at differentestbedssites and use cases

A Get familiar with a typical experimentation lifs/cle and how
SmartSantandetools can help you during it

A Become productive on the differe@martSantandetestbed
sites and underlying HW platforms (harnois)

A Understand in more detail the SW components of téstbed
backend and how to setup your ovwestbedwith it
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Structure of tutorial

Session Title

Partl:
An overview oSmartSantandeiacility

Part 2:
Experimentation wittSmartSantander

Part3: Handson

Programming the differerniestbedsites
- Santander/Belgrade

- Guildford

- Luebeck

Part 4. Settingip your owntestbed
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An overview of SmartSantander facility

PART 1
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Learning goalsPart 1

A Understand why experimental evaluation is important

A Know the EU Future Internet Experimental Research (FIRE)
landscape and how the SmartSantander facility relates to it

A Understand the main purpose of the SmartSantander facility
and for what it is useful

A Know the architecture of SmartSantander and the purpose of
Its components

A Learn about the composition of different SmartSantander
testbed sites and their characteristics

A Examine examples of use cases for experimentation
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Motivation (1/2)

A Trends supporting need for real world experimentation

A Demand for shorter cycles between research to market
A Hightech solutions more often to bdeployedd Ay G KS G Af |

A Increasing need for real end user involvement
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Motivation (2/2)

A Top tier conferences in IoT, WSN and pervasive computing require
experimental evaluation for credibility

I ACM SenSys 20t221 from 22 papers use experimental evaluation!
A Indoor testbeds (4)
A Custom HW testbed setups (7)
A Mobile phones (5)
A Mobiles phones with custom HW setup (4)
A Traces from real world deployment (1)
A Simulations using TOSSIM (1)

I IEEE Percom 2013
A Simulations with real world traces (9)
A HW emulation with real world traces (1)
A Experiments with infrastructure prototype (5)
A Experiments with Android phone (6)
A Experiments with both Android and infrastructure (1)
A Small real world experiment, large scale simulation with traces (2)
A PC based evaluation of prototype (2)
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Benefits of experimental researc .__?, _A

A Facilitate bridging of theory and reality

I Difficult to model reality in all its detall
A ldealistic/wrong assumptions

A Implementation constraints Validation
A Limited evaluation conditions
Experi- Research
_ mentation
A Improved impact of results
i Credibility Requirements

| Easier adoption of outcomes
| Faster path to market
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Introduction to FIRE

A Providelarge-scale experimental facilitiegor Future Internet
Research and Experimentation

I New networking and service architectures and paradigms addressing
all levels

I Validate disruptive technologies for real and understand potential
migration paths
I Assess socteconomic implications

A Approach
I Build experimental facilities need by community
I Facilitate the sharing of research facilities
I Support collaborative experimental research
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FIRE facilities

Cognitive and
learning mechanisms

Networking
protocols

CREW OpenLAB
OFELIA

IS?nsorts, - Content-centric
nternet of Things,
Web of Things - Srtna_r(;[i EXPERIMEDIA Networks, P2P
antanaer
Fed4FIRE CONFINE
BonFIRE OFELIA
Data/Service Network Management

Management, Cloud

CREW Resource optimisation

Wireless technology
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FIRE research projects

Cognitive and
learning mechanisms

Networking
protocols
ALIEN,
Cityflow,EULER,
EVARILOS EVARILOS,IRATI

Social&Smart OFERTIE,

SEnsors, AT - Content-centric
Internet of Things, RELYonIT 3DLive Networks. P2P
Web of Things SCAMPI CLOMMUNITY ’
Social&Smart STEER
SpitFIRE
ALIEN
ECO2Clouds CITYELOW
LAWA
NOVI IRATI
OFERTIE
EVARILOS
Data/Service SCAMPI Network Management

Management, Cloud Resource optimisation

Social&Smart

Wireless technology
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loT experimentation needs

A IoT research and experimentation facility require

Realism of experimentation environment
Heterogeneity of 10T devices

Adeguate scale

Mobility support from controlled to realistic
Concurrency

Repeatability andeplayability

Real eneuser involvement in the experimentation cycle

Federation with other Internet research facilities

Gluhak, A.; Krco, S.; Nati, M.; Pfisterer, D.; Mitton, N.; Razafindralambo, T., "A survey on facilities for
experimental internet of things research,” Communications Magazine, IEEE , vol.49, no.11, pp.58,67,
November 2011
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Examples of WSN/IOT testbed g
I L

KANSEGENI Indoor,lab 576 motes (96 XSM, 334IlosB 96 iMote2)
attached toStargateGW, 2 sites

SENSELAB Indoor, lab 1024 WSN430 (521 with 802.15.4 MAC, 512 wit
free MAC layer), 4 sites

w-ilab.t Indoor, lab 200 TMoteSkymotes
TWIST Indoor, lab 204 motes (102elosB 102eyesIFX
WISEBED Indoor, lab 750 motes (200Sense 143TelosB 108 GNode,

and outdoor 100, MSBA2, 44SunSPQBb0pacemate 24
Tnode, 9 different sites
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Comparison of key faclilities

Heterogeneity = - =WISEBED
Aﬂlﬂ techno 25
et ecmolos - =w-iLab.t
Mix of devices
iy Senslab

Federation
----- «==-KanseiGeni

\

Concurrency ) “

“=TWIST

i Participatory
sensing Active user
feedback

Scale User involvement

Mobility | | Repeatability
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SmartSantander overview

A Cityscale EU facility for the research and experimentation of Internet of
Things (loT) technologies and services/applications in a Soigrt
context

Smart Santander Highlights
Targeting:
AResearchers
AService providers
AENd users

Duration:36 months

Consortium:

Als organizations
A8 EU countries + AU

Budget / Funding
A8.67 Me 16.00 Me

Ayuntamiento
@) de Santander

% ‘ 3
a
;e LUBECK_

I @ M &y e

ERICSSON Z UNNERSOAD

AD
Alcatel-Lucent EEERREEIE]
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Why loT testbed in a city

A Cities are excellent catalyst for 0T technology innovation
- Dense social eesystems heavily relying on technology

- Necessary critical mass of experimental businesses, local government
and citizens as endsers

- Initial impact of theloTwill be most visible to European citizens

A Crosscutting applications, covering multiple dimensions of
smartness

- SmartEconomy (competitiveness), Sm#eople (social and human
capital), SmarGovernance (participation), Smavtobility (transport
and ICT), Sma&nvironments (natural resources), Smhaning
(quality of life)
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( [

10.000+ IoT nodes, 4 sites
(Santander, Guildford, Luebeck, Belgrade

J

[ Smart traffic &\
parking

N
Smatrt lighting
& environment
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Key features

A Heterogeneity of HW and environments
A Deep societal penetration

A Mobility diversity

A Scale

A Liveservices for public

A Federability with other facilities

A Diversity of supported experimentation
I loT protocol research
I loT services
I User centric experimentation
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SmartSantander architecture

SFA/OMF compliant

experimentation client

Testbed admin client

1 Acl $
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HW architecture

Server tier loT gateway tier loT node tier

Testbed observation and management plane

ma‘ll:'e; tgﬁ]dent GW observer loT observer
) & mgmt node & mgmt node
servers
Application & Embedded
data servers GW node loT node

loT experimentation plane Multi-modal

sensing unit
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Implementation architecture

Copyright © SmartSantander Project FRZF20095 257992. All Rights reserved.



