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A Sensor Overlay Network Providing Middleware Services

on Wireless Sensor Networks
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ABSTRACT

A research for middleware of WSN can provide sensor applications with avoiding tight coupling of hardware, ease of development, and
abstract data access. However, previous works have some limitations which should install their own middleware onto the all sensor nodes
resulting in computational and communication overhead. In order to address it, we proposed a virtual sensor overlay network, called
TinyONet-Lite which introduced virtual sensors to model a virtual counterpart of physical sensors. These virtual sensors dynamically
grouped into an overlay network, Slice, which provides middleware services. We implemented TinyONet-Lite on mote class hardware with
TinyOS. In accordance with experiments and comparison with existing researches, TinyONet-Lite was proved to show advantages of

extensihility, dynamic service composition and reducing overhead.

Keywords : WSNs, Overlay Network, Middleware, Virtual Counterpart, TinyOS
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(Fig. 2) Class diagram of TinyONet-Lite

AN EAAPRE F743) Slice Coordinators €% &80

ZHEH Add" 23S |45 Slice Manageroll 4l 24,
l= 2B, Ao DTS EFste HEsh  Slice
Manager= 313 23S &go]~=2 KA 8] Sensor Pool
2 AYE At} ol Slice Managers <#tol~25%

e,

2.2.2 delg 37

TinyONet-Liteol A AL&E o] 2= dlo]g & (L

33} 2t}
7} #7& AlA =29 ID, COMMAND, 181 5%
A4 do]8(Command specific data)E zteth ID 2=
7 B AA w2E e 9 7 odlolES 4
AHE 2=t COMMAND ZE& & vlolER w7 Bl
mgtch 97 ekl REGISTER®} REPORT, SET,
g3 BYPASS® 4FH{7F sivh B4 wWH A8 do
(Command specific data) ZxZ9] Zol9} W& =
(Command)ell uw}2} thestet,

A =27t A F=o AlEA wiEE™, TinyONet-
Lite®] Object Mapper®l REGISTER dHlo|g #71& Bt}
o] ®W#e Sensor Pool®Z HYH o] Sensor Poololl4 71
MZ xel 28 Al7)=6 AH&Eth REPORT tlol® 3
2 AAZE B Q2L dlolEl7h A H], o]F HF
3w AbgEr Rug AY dolEe FAlE AIAR

o

rr o
e u® ‘FI oR

o,

i}

X,

=

N

Specification
1] COMMAND COMMAND_SPECIFIC DATA
(2 Bytes) (1 Byta) (variable with command type)
r-'
REGISTER [ Sensor type, value |
REPORT [ Property, value |
Type of e
Packets
SET [ Fleld, value ]
BYPASS [ Reserved for traditional sensor applications |
~

(J2! 3) ol W3l #=
(Fig. 3) Structure of data packet
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(Fig. 4) Schema of SOML

<filter property="temperature”
operator="GT" value="30"/>

geo 2 A dHolye 54 A A Ag¥T)
geoOp, posLeft, posTop, posRight, =12 1 posBottom THAl
7428l 407 o]Folx itk geoOpe A A& Z7]9fg
H 9l (Range)oll th3t INSIDES} OUTSIDE#S ojv] 3kt vt
of Al g&o] Aog volH o geodAdol left=20, top=20,
right=50, bottom=100¢]3 ©] H A INSIDES] dlo|HE
A71E Y& w, SOML2 th53 Zo] 3ET.

<geo geoOp="INSIDE",
posLeft="20", posTop="20"
posRight="50", posBottom="100"/>

2.2.4 £8o|2 A

TinyONet-Liteol| A &= % &8o] 233
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o aFstete] =l el MEHA
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ol BoleW =9H Azl Jid Aujzwid &
property 9 M| Ao dFete M AA EE5E T4
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A el §AE, % 20% ofskel T A EE Fol
HAd % dolEE Yd= SOMLE A st 49 Slice
Manager’} Max #< 4 Felo|2g Adste] o5 A

st== gk

<SLICE>

<MAX targetData="humidity”>

<filter property="temperature” operator="1T"
value="20"/>

<geo geoOp="INSIDE"

posLeft="20" posTop="30"

posRight="40" posBottom="80"/>

</MAX>

</SLICE>
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4

<SLICE>

<SUBSCRIBE targetData="humidity”>

<filter property="temperature” operator="GT"
value="20"/>

<filter="humisity” operator="LT" value="30"/>
<geo geoOp="INSIDE"

posLeft="20" posTop="40"

posRight="50" posBottom="80"/>
</SUBSCRIBE>

</SLICE>
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(0% 5) A" Ale= ZE
(Fig. 5) Mote in the experiment
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33
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[e)
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sAEA stelth w3 AN wFd Aol &
Facds 287 80% ol Aodle W = HelHE
TS S 2 S dstel A dihe TR &gl
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o] A¥& ool It FefolaFo] o AR 9
Aot flol sHor AgE] A 7 s AT
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<SUBSCRIBE targetData="humidity”>

<filter property="temperature” operator="GT" value="22"/>
<geo geoOp="INSIDE"

posLeft="0" posTop="0"

posRight="340" posBottom="835"/>

ogeh gxtel £2tol2)

<SUBSCRIBE targetData="humidity”>

<filter property="temperature” operator="GT" value="25"/>
<geo geoOp="INSIDE"

posLeft="0" posTop="0"

posRight="340" posBottom="835"/>

(et Afge| g2f0|4)

<SUBSCRIBE targetData="humidity”>

<filter property="temperature” operator="GT" value="80"/>
<geo geoOp="INSIDE"

posLeft="0" posTop="0"

posRight="700" posBottom="835"/>

G 9ol s2f0|2)

32 =EM

TinyONet-Lite®] 1% 2 7beAd& RHAF7] $laA
o] EHoME Alx®le AVERAGE ¥#HE 718tk
AVERAGE #W#& 7] 98  SOMLS #HAdstx
TinyONet-Liteol| A 0|83t == A 3tAth o] Ao ALg
¥ SOML th&3 2t}

)

<SLICE>

<AVERAGE targetData="temperature”>
<filter property="humidity” operator="LT"
value="20"/>

<geo geoOp="INSIDE"

posLeft="20" posTop="30"

posRight="40" posBottom="80"/>
</AVERAGE>

</SLICE>

(AVERAGE £2t0|£)

o] AdS 93 Slice Coordinator?} Slice Managerdl =
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