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Complitiation, communication and sensing.

Zeniiproperties of sensor networks
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= Jow bandwidth
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~ — noise ih readings
= _‘ = New information processing techniques are needed.

_* Privacy and Security
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2al proposals aiming to reduce data collection cost:
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RIEAEIWOrK processing of' aggregaies

@UERIES I)OJ' aT base
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CliZ e "ié built

s 1 SELECT AVG(te FROM Sensors
: J/(_,._.E “onjze the sensors:
- _',rh: ide fime into slots and ‘

=== assign a slot for each level
— _1., "OT the tree

" Each node takes the
partial results for the
subtrees rooted at its
children and sends the
partial result for
subtree rooted at itself
to its parent
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MQNEriEsposed at base
station
Quzr*\/__:?.f?r built:
Synchronize the sensors:
dividetime into slots and

-~ ass igh a slot: for each level

= of the tree

~ = Each node takes the

- partial results for the

subtrees rooted at its
children and sends the
partial result for
subtree rooted at itself
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¢ In-nff‘r\/\/or*“ processing ofr aggregates
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@ zr*\/ r" s built

SSyChfi ronize the sensors:
= divide time into slots and
— dss‘l‘g'n a slot for each level
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beciarainve SQL gueries over data generated by sensors
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- SELECT AggregateFunction
FROM Sensordata s
WHERE sloc in R
DURATION D
EVERY 1
PRECISION P

SELECT AVG(s.temperature)
FROM Sensordata s

—— ' WHERE s.loc in R

— —— DURATION D

— - = EVERY ¢

PRECISION P

1

— Calculate the average temperature in region R with precision £, and run this query for O duration once
every ttime interval. -the result for the query can differ from the actual result at most P.
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e seluiion:
= Eachisensor sends its prediction function to the base station and
= base stiation starts fo predict the sensor's value
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== Each sensor sends new prediction function when base station’s
~— prediction is out of precision.
~ ° Question: "Can we push this in-network?"

~ = Chadllenge: “final answer to the query has to be within a user
- specified precision”

* Power-aware query processing uses in-network prediction.
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Ce J(I\H! ' .on of ncuve and power=aware guery. pr'ocessmg Technigue, in termsiof the
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‘Fa‘ri.on is in the middle of the grid

{: "SELECT AVG FROM Sensordata s WHERE s.loc in GRID N xN
\;‘ TION 1000 EVERY 1PRECISION P”

B2lowigraph shows: the effect of precision and prediction on communication.
S AVerage number of bits sent by each sensor
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alicre J%t‘ physicallrule between
geadings of sensors:

Seanwe > model these rules?
=Can we use that model in query processing?

Black sensor hite sensors
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