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IP Is In Everything
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Microprocessors

In 2002, 98% were embedded
2% in PCs




Tiny microprocessors are huge
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Bell’s law: Major computing
shift every decade

1980s: the PC revolution
1990s: the Internet revolution
. 2000s: the embedded revolution

. 2010s: the Internet of Things —
Smart Objects
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Building automation

Health monitoring of
buildings, bridges, ...

. Mix devices right into the

enocean.com
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Wireless parking management
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Electronics.ca, Smart home market
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Resources are limited

. Cost, physical size, ...

. Limitation 1: Memory
~10 k RAM, ~100 k ROM

. Limitation 2: Energy, power consumption g

Batteries, ~1 mW

. Limitation 3: Bandwidth
~100 kbits/second
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2001: The ulP TCP/IP stack

Fully RFC compliant IPv4 in 6 kilobytes
ROM, 1 kilobyte RAM

Later additions
Header compression

. Open source
. Widely used
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But: ability to communicate more
iImportant than throughput

Low memory usage, low throughput
Small systems: not that much data

Example — CubeSat:
uIP with 100 bytes buffer
9600 bps RF link
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2005: the 6lowpan IETF wg

Formalized IPv6 header compression for
802.15.4

RFC4944

or Smart Objects
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September 2008: IPSO Alliance

Internet Protocol for Smart Objects Alliance
Promote IP, support IETF, interoperability

Technical advisory board: Cisco, Sun,
SICS, UC Berkeley, Eka Systems
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....and 20 more http://www.ipso-alliance.org/
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October 2008:
ulPve6, the world’s smallest IPv6 stack

. Cisco, Atmel, SICS
. 11 kilobytes code, 2 kilobytes RAM

. Based on ulP, world’s smallest IPv4 stack
. Integrated in Contiki
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World's Smallest IPv6 Stack By Cisco, Atmel, SICS *Bat fif

. - ; Posted by timothy on Wednesday October 15, @03:25PI
Apple
Cisco och Atmel anammar svenskt mini-OS  2R2e from the is-beautiful dept

erfibattre!|GEMMG TOr

Av Adam Edstriém (adam@etn.se)

AskSlashdot
ttisssg) Det spelar ingen roll hur litet nagot ar - alit ska k

Mandag 20 okt 09:27

: : Book B Rog writes Samarbete fér IPv6 i sensornit
kopplas upp till Internet. Det hoppas datajitten Cisco¢ 20058 i ) d ) . | Skrivet av Gite Fagerfil
halviedarbolaget Atmel som tillsammans med svenska oo "Cisco. Atmel, and the Swedish Institute of Computer Science haRe@ad online! Srrivetav Bole Fagerl
forskningsinstitutet Sics lanserar den minimala protok ulPv6. the world's smallest [Pvé compliant IPv6 stack, as open sol 2008-10-12
ulPv86, gjord i 6ppen killkod med den svenske forskart  Cames L 3 : - A s, bladdra och kommunicera
Dunkels minimala operativsystem Contiki. Coritid emhe.d_ded upgrat||1q S"'Stent The inentis torh:nh :f addrl interaktivt. Cisco, Atmel och SICS lanserar tillsammans
thormaammatoare ar habtbglhe A0
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Conclusions

. IPv6 is connecting the Internet with
the physical reality

. Millions of new IPv6 nodes
Business opportunities

. IPSO Alliance
. UulPv6 — world’s smallest IPv6 stack

. SICSlowpan — making IPv6 power-
efficient
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ulPvE: Contiki is IPvE Ready A

Current Events
Written by Adam Dunkelz, Tuesday, 14 October 2008

Cisco, Atmel, and SICS today announced ulPvg, the world's smallest open
zource compliant IPvE =tack, for Contiki. ulPvE pazzes all the testz required
for an IPvE stack to be called IPvE Ready and we therefore can uze the IPvE
Ready logo on the Contiki web =ite. ulPvE has been tested on the Atmel
AVR Raven platform and on the x25. We have commited the code to the
Contiki CV'S and will releaze the code a= part of the upcoming 2.3 releaze, az
well ag a =napshot releaze of the current code planned for tomorrow.

Together with ulPvE, we include an 202.15.4 MAC layer for the Raven
platform az well az SICSlowpan, an implementation of the Slowpan header
comprezzion mechanigm for IPvE over 802.15.4.

Further reading:

= Press releazes: Cisco, Atmel, SICS
s FAQ
= Technical paper (PDF) . [ bibTeX entry ]

New Industry Alliance
Promotes the use of IP in
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Current Events

ulPvé: Contiki is IPve
Ready

Cisco, Atmel, and 5ICS todsy
announced ulPvE, the word's
smallest open source compliant
|Pw& stack, for Contiki. ulPwE
pssses 3l the tests reguired for an
|PwE stack to be called IPvE Ready
and we therefore can use the [Fvd
Resdy logo on the Contiki web site.
ulPwd has besn tested on the Atmel
AVR Raven platform and on the
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to the Contiki CV5S and will release
the code as part of the upooming
2.3 relzzse, 35 well 32 3 snapshot
relzase of the cument cods planned
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Together with ulPv8, we include an
BD2.15.4 MAC layer for the Raven
platform as well as SICSlowpan, an
implementation of the Glowpan
hesder compression mechanism for
IPvE over 802.15.4
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