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Overview

* Today's Internet and the way ahead
« Cyber-Physical computing

 RFID and other loT devices

* Network services for the loT

* Universal loT architectures

B”kbC(k Ninth Annual Conference and Exhibition




Feb 1999 Internet map
© H. Burch and B. Cheswick
Ition

CASAGRAS2

an EU Framework 7 Project

.m
X
LLl
©
C
©
Q
O
C
Q
.
9
C
o
@)
©
-}
C
C
<
e
e

Nin

F LONDON

Birkbeck

UNIVERSIT




CASAGRAS 2

an EU Framework 7 Project

Feb 1999 Internet map
© H. Burch and B. Cheswick

Birkbeck Ninth Annual Conference and Exhibition

UNIVERSITY OF LONDON




Feb 1999 Internet map
© H. Burch and B. Cheswick
Ition

CASAGRAS 2

an EU Framework 7 Project

.m
X
LLl
©
C
©
Q
O
C
Q
|
9
C
o
@)
©
-}
C
C
<
e
e

N

N

UNIVERSITY OF LONDON




CASAGRAS 2

an EU Framework 7 Project

Fingneial -

Birkbeck Ninth Annual Conference and Exhibition

UNIVERSITY OF LONDON




CASAGRAS?2

k 7 Project

ks and Calendars

Birklx]‘,(,l?k Ninth Annual Conference and Exhibition

UNIVERSITY OF LONDON



Cyber-Physical Systems Slama

« Physical (Thing) -> Digital -> Information
« Sensors (including RFID) are everywhere

« Captured data live on the Internet
— For applications, for longevity, for complex processing

« Each sensor becomes a network citizen
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Device evolution

WeC (1999) René (2000) DOT (2001)

Berkeley
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University of Michigan
(2011)

MICA (2002)  Speck (2003)
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New devices In between

« Wireless ldentification and Sensing
Platform (WISP)

 Uses UHF passive RFID
techniques to harvest power and
communicate (compatible with EPC
Gen2)

* Includes most of the components
on the telos WSM node

« Programming must cater for
frequent power failure (several
times per second possible) Intel Research (2009)

« Similar devices from Uni Rome (IT),
Warwick (UK) and Oulu (FI)
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Wireless Sensor Networks

* Network of tiny footprint computers s miee
«  Optimized for long life on low power | ® & & - T
» Big varieties of sensing modalities
* Networked using low-power radio
* Network citizens

— Sense

— Form mesh network

— Harvest data to the Internet

« Real and fully functional systems are =
finding their place on the Internet SIDnet-SWANS

 Distinct islands of functionality Northwestern University
converge to the loT
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Internetworking WSNs

The Extended Internet
Application Layer Overlays

EEE o
e (>3 & Low power !Pv6 (6Iowp§n)
ROLL algorithm for routing
Secured Access via a Server . .
IETF specifications
Internet
e
Secured Direct Access to a @
Smart Object
Proxy E
\ =) e
"'_.‘v EEE Firewall
o @ Proxy Engine: Server or Router+Server
. ‘__'Partially or Fully meshed application ] ‘ l ' [ ' | ‘ Il
Overlay network
CISCO
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EPC resolution with ON

Local EPC Services ;:

EPC IS Services
| | )
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OID resolution with Handle QSIS P
(Praxis, Birkbeck, AIM - UK)

Which LHS do
ask for handle 1234567
 Ask LHS "X"?
/
{
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Meta-resolution service SR

« Example: IANA Baggage Identification Codes
— Root-0OID 1.0.15961.12
— Relative-OID 1
— Compacted data 1234567890
— Handle query 54321.1.0.15961.12.1/1234567890
— Response

<location id="0"

href=http://maps.google.co.uk/maps?q=51.522394,+-0.130881
country="gb"

weight="0" />
</location>

Birkbeck Ninth Annual Conference and Exhibition

UNIVERSITY OF LONDON




CASAGRAS 2

an EU Framework 7 Project

Network RFID system

Raw RFID and sensor observations e Application-level events ————f Repository Service —fle Application

Metadata Queries
0.8 TReader Control Protocols
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Device Layer: Event Manager (incorporating Repository Discovery Consuming
RFID Interogators and sensors Middelware Services) Services Services Applications
€ Network Edge Network Core
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loT Network Architecture (ETRI, Korea) ETRI

Health care
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loT, M2M, USN applications
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Service networks

BN, Next Generation Networks, Intemet Future Ineret, etc.

Core networks

Access networks
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SENSEI vision
Real World Dimension of the Network of the Future

Mobility/Scalability

Issues Future Internet
(mobile and fixed)

Service interface design

Network Future Context .
management c Network Aware Multi-level
. ' omponents Servi
security ki f::c;z)/(;
and control Network Support SENSEI Service information
N 1 Interface Lt processing
etworkin
9 sensel system PP WSAN d
(addressin an
/ ng, Istand Interface manaagement
service discovery, g
routing, ...)
_ SENSEI
;ntegr a{]c;n Oc; WSAN Design WS&AN as
egacy Islanas natural extension of Fl

Efficiency, Manageability, Re-configurability, Security

SENSEI — 15T Japan-EU Symposium on NGN & Fl— 09/06/08 www.sensei-project.eu
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Summary

 RFID one of several enabling technologies for
the loT

* Material entities obtain network presence
« Sensing devices become full network citizens

 Numerous service proposals for network
support (for persistence, complex processing)

* Major new challenge: data management
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