CIiess engineering the future

Grootschalige draadloze sensornetwerken:

Onzin of realiteit?



Het is realiteit.... CHess |«

Traceren van goederen

actieve Iabels

ALWEN research project:
1000 Node experiment

Stoelreservermg in de trein: Gezondheidszorg:
service ondersteuning
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De theorie CHESS |~
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c‘iess engineering the future

Inspiratie uit de natuur

Broadcast or Newscast Audience listens
and take local action

Firefly Synchronous flashing
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c‘iess engineering the future

Meer inspiratie...

We're Not
Cogeiping.

We're Networking. social interaction

Ant colonies & Cell biology:
local computation, global effect

Gossip message exchange

Embedded systemen 2010, pagina 5



MyriaNed

Eigenschappen:
* Ad hoc

 Zelforganiserend

» Schaalvrij

» Gebaseerd op roddelen

« Zeer laag energieverbruik
* Klein en compact

* Elegant

* Robuust

cHess |
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Zitplaatsreservering in de trein  CHess|

Stoel nr. 124

119-198

279-358
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Unit-disc radio model.....
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Aantal buren van stoel 124  cHess =~

Door open & close? Node fault and
Train passage? recovery

Number of neighbours
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Round number (2.4 hours)

Embedded systemen 2010, pagina 10



Organische structuren? chess)
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- - i CI ess engineering the future
Distributed Token Machines 1

Token Message
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Network execution model

(Distributed Token Machine)

CHESS |~

Power Token messages communicate evaluate Sensor / Actuator
Node 1 ] T j’/ % T
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Node 4
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Round 1 nd 2 Round 3 Round 4
Time

Locally Asynchronous Globally Synchronous (LAGS)
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MyriaCore Token Machine ciess|~
Data flow & paths

Sensor [ Token code storage J
Actuator
4 ) 4 )
: : )
Rx evaluation Tx preparation
Radio Radio
" J " J

[ Token object storage (local & global) ]
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TML ap pI icatie CHess |

void tmInit (void) {....} // Initialize all tokens

void tmEvalRxMsg (gMacMessageT* pRxMsg) { // evaluate each message

tokenImplicitEvalGmacSynchronize (pRxMsqg);
tokenImplicitEvalGmacStrategy (pRxMsqg) ;
tokenImplicitEvalNeigbourList (pRxMsgqg) ;
while (tokens in pRxMsg) {

if (GT_token) tokenEvalGlobalTime (TokenObject);

if (GS_token) tokenEvalGossip (TokenObject);

if (GD_token) tokenEvalGradient (TokenObiject);

void tmPrepareTxMsg() { // Prepare the message to transmit
pTokenMsg = 0;
tokenImplicitDoGmacSynchronize () ;
tokenImplicitDoGmacStrategy () ;
tokenImplicitPrapareNeigbourList () ;
pTokenMsg = tokenPrepareGlobalTime (pTokenMsqg);
pTokenMsg = tokenPrepareGossip (pTokenMsqg) ;
pTokenMsg = tokenPrepareGradient (pTokenMsqg);
} Embedded systemen 2010, pagina 15



“ O lobal time” Token (implementatie) Cl'leSS e

unsigned int myGlobalTime; // global token storage

tokenInitGlobalTime () {
myGlobalTime = 0; // initialisation value

tokenEvalGlobalTime (globalTime) ({
if (greater(globalTime, myGlobalTime))
myGlobalTime = globalTime; // Adjust my global time value

tokenPrepareGlobalTime () {

if (myGlobalTime == 0)
; // not yet heared anyone. Do nothing!

else if (myGlobalTime == MAX_INT)
myGlobalTime = 1; // wrap around

else
myGlobalTime++; // advance time

return myGlobalTime;
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MyriaCore, gMac & Timing ciess|~

\/ MyriaCore
@ ~\
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c‘iess engineering the future

gMac TDMA timing

FRAME_TIME (one Round)

| P
SLOT_TIME
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tmEvalRxMsg
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tmPrepareTxMsg
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c‘iess engineering the future

gMac synchronisatie

Time On Air

[~ -
Rx Message

Clock period Expected Rx Time Actual Rx Time

— -—
TDMA Slot
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MyriaNed R&D

DevLab leden:
* Almende

* Chess

e Connect

e |YC

e Luminis Live
* Mediatronix
 NanoSense
 NBG

« Salland Electronics
* Van Mierlo

* Vitelec

Onderzoeksprojecten:

* ALWEN (pointOne)

* CCF2 (Pieken in de Delta)

» Metaverse1 (ITEA2)

* PLEISTER (STW)

* QUASIMODO (FP7)

« STORM (Pieken in de Delta)

A

D E V L A B
De Onderzoekende Ondernemers

Zie verder:
http://www.devlab.nl
http://wsn.chess.nl

Cliess engineering the future

Onderzoekspartners:
« ESI

e Holst Centre

* Philips Research

* Roessingh Research
« RWTH Aken

» TU Delft

e TU Eindhoven
 Universiteit Aalborg
 Universiteit Nijmegen
» Universiteit Saarland
 Universiteit Twente

* VU Amsterdam

e en anderen
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http://www.devlab.nl/
http://wsn.chess.nl/

CIiess engineering the future

Lichtfabriekplein 1 &
2031 TE HAARLEM

The Netherlands

T +31(0)23 514 91 49

F +31(0)23 514 91 99

W www.chess.nl - WSN.chess.nl

E info@chess.nl
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