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Online Gizmos Could Top 50 Billion in 2020

A senior executive from mobile giant Ericsson says that in 10 years the "Internet
of Things" could connect tens of billions of devices wirelessly

By Matasha Lomas
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Cisco: Smart grid will be 1,000 times size
of the Internet
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Cisco Systems sees a $100 billion opportunity in
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SICS: Leaving traces at Liljevalchs

http://www.sics.se/projects/supple
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SICS: Telemetry in the Bothnic Sea
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GE/AllSet: Container tracking




ThingMagic: Finding smart objects

Ford Tool Link
by DEWALT
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The Smart Grid
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Embedded systems Telemetry

Smart objects
and the
Internet of Things

Mobile telephony
Computer communications Sensor networks
Ubuitous computing
L\
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What is the technology of smart
obejcts and the Internet of things?

Hardware

Microcontroller

Communication device
Low-power radio

Power-line communication, ...

Power source

. Software

Lightweight, low-power network operating system
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Technical properties and

challenges
Low-power operation

<1mwW
Small physical size, low cost

Tight memory requirements
10 kilobytes of RAM, 100 kilobytes of ROM
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Key technical mechanisms

Low-power radio hardware
. Low-power software mechanisms
. Standards

Interoperabllity, integration with existing systems
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Low-power radio hardware

IEEE 802.15.4
Transmit/receive ~60 mW
Deep sleep ~0.01 mW

. Low-power WiFI
Transmit/receive ~300 mW

Deep sleep ~0.02 mW
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Low-power software mechanisms

0.1% duty cycle ~= 0.6 mW

~200 microseconds

ag

~0.2 — 1 seconds
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Standards

Link layer
IEEE 802.15.4

ISA100a
WirelessHART
ZigBee
IPVG

RPL (routing)

6lowpan (header compression)
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LigBee
Alliance

FOR IMMEDIATE RELEASE

ZIGBEE ALLIANCE PLANS FURTHER INTEGRATION OF INTERNET PROTOCOL
STANDARDS

World'’s leading low-power wireless networking standard adds new specification
featuring seamless integration with global IT networks to poritfolio

San Ramon, Calif. - April 27, 2009 - The ZigBee Alliance, a global ecosystem of
companies creating standardized wireless solutions for use in energy management,
commercial and consumer applications, today announced it will incorporate global IT
standards from the Internet Engineering Task Force (IETF) into its specification
portfolio of low-power wireless networking standards. This move will expand the
growing portfolio of successful ZigBee specifications and should further advance the
rapid growth of Smart Grid applications that have widely adopted the proven ZigBee
Smart Energy public application profile.



Integration and interoperability

The Internet Protocol (version 6)
Interoperable
Evolvable
Scalable

Standardized
RPL, 6lowpan, ...

Lightweight ?

Low power ?
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October 2008:
Contiki, world’s smallest IPv6 stack

. UIPV6
11 kilobytes of code, 2 kilobytes of RAM
SICSlowpan IPv6 over 802.15.4 layer

. Fully IPv6 Ready silver logo compliant
July 2009: Arch Rock Corp.
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Contiki: low-power IPv6

Tr'ansmiss'ion | -
25 Reception | |
Power

0.5 Packets per
minute
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IP for Smart Objects Alliance
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November 2008:
30th best invention of 2008

T M TIME's Best Inventions of 2008
(@119 Best Inventions dPrevious |  Nedp | Top Stories

Readying Bu
30. The Internet Of + More Allegat
Things

Governor Cas
» Why Nicarag
» Where the Re
= Europe’'s Hopt

Being Dashec
In September, a group & Print -
of high-tech companies B4 Email
that includes Cisco and & Sphere
Sun formed the IP for K3 AddThis
Smart Objects Alliance. B Rss

lp/ ¥Yahoo! Buzz

Simply put, the
organization intends to

create a new kind of network that will allow

sensor-enabled physical objects — appliances in
vour home, products in a factory, carsin a city
— to talk to one another, the same way people

communicate over the Internet.
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Conclusions

At the verge of a breakthrough
. The technology:

Low-power hardware

Low-power software

IP for Smart Objects

Interoperabllity, scalability, evolvability

Lightweight, low-power
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Thank You

The Contiki Operating System

Home

About Contiki
Download

Instant Contiki

Install and Compile
Documentation
Publications and Talks
Mailing lists

Photo Gallery
Changelog

Article Categories

Current Events
Developers
Events

News
Perspective
Platforms
Projects
Tutorials

All

User Menu
Profile

Login

Username

Contiki

A Memory-Efficient Operating System for Embedded Smart Objects

Mew Industry Alliance Promotes the use of IP in Networks of
Smart Objects

News
Written by Adam Dunkels, Tuesday, 16 September 2008

AED

Cisco, SAP and Sun Among 25 Charter Members of the IPS0

Alliance -
Offering Education, Interoperability Testing for Embedded IP
Applications l
Alliance

SAMN FRANCISCO, Calif., Sept. 18, 2008 - A group of leading technology

vendors and users have formed the IP for Smart Objects (IPSO) Allance,

whose geal iz promoting the Internet Pretocol (IP) as the networking

technelogy best suited for connecting =enzor- and actuator-eguipped or "=mart” ocbjects and delivering
infermation gathered by those objects.

Read more...
Slashdot: "IP Meets
Physical Reality", article ] 2] ) Networking in 2000: The
about Contiki Arena Project

News Perspective

Wireless Sensor

X

Written by Adam Dunkelz, Sunday, 07 September Written by Adam Dunkelz, Saturday, 05 September
2003 2008

It was a whilk since

Contiki was _
mentioned over at

Slazhdot, but thiz

After the release of
Contiki .24, we
take a look at the

http://www.sics.se/contiki/

Current Events

Contiki 2.2.1
Released

‘We are happy to announce the

of this releass is to fix bugs found
in the 2.2 version. The changes are:
significant bugfioess and
performance improvements to the
data collection protocol; improved
data presentation in the Contiki
collect program; reduction in powsr
consumption for the X-MAC radio
mechanism; performance
improvements and bugficees to the
Coffes flash file system;

workaro ar 3 problem with the

CC2420 radio.

Download here. Changslog here.

Recent Popular Articles

» Contiki 2.2.1 Released

* The Instant Contiki
Development Environment
1.0a

24

Adam Dunkels <adam@sics.se>

http://twitter.com/adunk



Backup
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Benefits of integration

Directly integrate smart objects into a web
environment
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Floor A - Proxy-level ,
Web integration 5 ,
Proxy T I et
- hitp://192.168.1.1/ f =

Gateway FloorA/energy ,- -~ ,
http://myWSN.com/ : :

energy

o

Internet

http://192.168.1.2/
FloorB/energy

Floor B - WSN-evel g P 4

Web integration

Router , ,

Intranet

GET http://myWSN.com/energy

\

o S ot e (] e cel o Legacy communication ===«

B g HTTP Protocol

al

. {
] - :
N o] s “f . 3
N . TMw - 007 W
o " Max: - Mas:
.i : : 2w “f s 2 W
— — — | ew R IREE] ' . b .

niiw

Camzently the desice |Watts)

|
LR

| . {- .‘ i
- -

dooay | | omee - l
jo-o-o TP t9H 6.0 Lt Lot
w ow
- Mar Wan:

-t il | e w

wl
LT
\_ Tive o wat chearvabion
7/ Tie Now 2% 52:50:08 GMT. 330 2008
S

G ~+~—Physical Mashup

“.‘ & wrek ehrcondtirnng syvieT) smes ebowt 1900 wats, & good vestiator a3out S werts

= xampie
WS DA g BT
THO Wt 1 e Bne OOt ¥1 w BT 0F T man deviins iy » e Sl o s




