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ABSTRACT

Design and Implementation of Actuator Control

Middleware Based on USN

KIM, Yong-Woo
Department of Computer Engineering
Graduate School

Cheju National University

Recently, In the field of middleware based on USN, research and
development for middleware have been focused on context-aware module and
actuator control for variety service application. An USN middleware including
the actuator control has been developed in foreign countries as Sentire
middleware connecting sensors and actuators through networks. In this thesis,
we study the technical skills needed of USN middleware to control actuator
and analyze sensing data. Further, proposed actuator control middleware
creates control message as registered conditional information automatical. In
this research proposed, actuator control middleware supports a comprised
function of Sentire middleware on SANET system. A main function of
proposed middleware is automatically created control message instead of
command control message. Therefore, it supports a way to process sensing
data, and create control message depending on the user. So, this thesis can
help extending on the existing data processing USN middleware, and the new

service development of applications.
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ool

USN Ubiquitous Sensor Network
SANET Sensor and actuator networks
Qol Quality of information management
XML Extensible Markup Language
DOM Document Object Model

IM Interface Manager

DM Data Manager

RM Resource Manager

SM Sensor Manager

AM Actuator Manager

WSN Wireless Sensor Network
TCP/IP Transmission Control Protocol/Internet Protocol
MSMQ Microsoft Message Queue
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“Snapshot Query SELECT nodeid, Temperature, Moisture
“ Find current sensed values from a WSN” FROM sensors
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L
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32 TEA Ao RE WA 7% A4
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Aou| A A ¢k E4l WS TEWA " ole o] FE A FdAdA A&
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= A Aol Mool EVE mme FEA Aol WAL wme Folrh.

¥ 1. Sentire "] E4ole Aotd F5A Ao nEgole] 7|5 Hl L

sgvle] @A * User App Interface
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¢ Interface manager ¢ Rule data Configuration Interface
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» Data Collection
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Al Al Sensor maNZEEK Middleware(In-network)
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* Sensor HW & Actuator HW
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. el X WHoZ SANET |- 24 A 2 2A59] 75 A
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T5A 5= 42 |« AT A & InterfaceS &3 Ao HAIA L FA
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User(Actuator Control Application Manager)

Rule data(Control message)

Actuator Control —
Module Actuator Infarmatic il

Actuator Spec Rule data Configuration
Configuration Interface Interface

i Actuator Infarmation,

Actuator Information Rule data

Data : R RS
S
Process eDn:tl:g ] Control Massage Actuator & Rule data
Module ( : Titorf Creation Component Rule data Repository
Sensing data nmieriags

#ttuator Information

Sensing data lControI message

Cunh_'ol Massage Actuator Management
Conversion Component Component

F 3

Control message

Control Massage
Management Component

lControI Message
Actuator State data

Actuator Control Interface
Control message/
Actuator State data
Control message/
Actuator State data

[ ]
Actuator(s) @

3.2.1. A4 " o]lg <2 ¥ Ho]2(Sensing Data Interface)
A4 dlolE 2l ¥ #H o] ~(Sensing Data Interface)= HlolE g 2E3 +%
A Aol EEzte] AlA oy E5S @@ett Holy A EaolA A

dgu s Ao} WANAS YA g 24 PAsk FH A

kY
B
o
=
o,

A FAsE wEQ Aol WAA 44 FEIEZ Adstelo} @
B g sol st A4 dolHe] Ag A%e Faam, A4 HolHe 44 A

B2 BAsa sEA0E $335H=

e

A7Fo 2 R+ dHo|EolvmE 21 Hlo

= vy 988 st ~8S F1 LIFO(Last in first out)®2] 02 =g 3t}

3.2.2. +&A 29 FA < H 3 o] A (Actuator Spec Configuration

Interface)
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T5A 23 A QlH H o] ~(Actuator Spec Configuration)= T A Aol &
ol AP doret= FEAY st=dlo]l ARE TR A4S FIYIH =
deofel A A We Hojop & Ao Aoy g & WA T8 A Ao
582 AYATE o] A HA|2E B THEIFOEM Ao wAA BA HEW
Egt Aol WA W AEXVE A a3 AEE At 754 =9

T4 IEHel~E T THE oA FER= dHeolguo]Aet 22 Actuator

3.23. 773 Holg AA < H3Ho]A(Rule Data Configuration Interface)
T dolg A <lE #H o] ~(Rule Data Configuration Interface)™= -5 A Al
of mEoA Ao WAAE AAdstr] S 24 AR, FH A AEE A
o FEA Aol &89 #YATE ARl AR FEAE Adsty] A% =1
Are} 271 AR AAS YEUHE 3 A4 HARE AASH o] ddEHo

o
o,

_—

25 T XML 4o 7|58t o] AR F5A =9 4 g H o=
A e} o] dHlolE o]~ 7S Rule Data Repositoryel]l A dHch 54 Ao
& #YAE AAEA FF ©HelHE FUh A, A & 5 dojof st €
< S AAE F AEE S

3.2.4. Alo] WA A AXIE(Control Message Creation Component)

Aol WA A A AFEYE(Control Message Creation Component)”’} 5 2H&}
7] 18l WA S5E gt HelH ek ey Ay RERiE Argtow £
= A4 delgrt dasith olE 8] Ao WAA A AEXAEE Rule Data
Repositoryell A 4¥ 113 dlolH, & ZAAF R} At HR
of wel AAste] due 3 HolHE AAgt. 1§ FHEE A4 dolE
of 7ol dlgst=A HAsta, 2R A R 3 Ak AAHES AA
A7 5 Ao WAAE AT =1 AR AAkeh qFF Aabe] A4A
s BAgol disiA = 5-lA &AM ] A
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325 A wWARA #HFY HAIEJE(Control Message Management
Component)

Aol wWAIA A FAETE(Control Message Management Component)= A3

A Aol HAAIE FEA Ao SEew HAFsHr] ST A AdEs FAI
o 371 AdS A" Ao WAXE AA AEer] g o]y HAIAR
TE= AAor VE AT FEAIE AolEr] fg WAA ZREZ
g g7 2o gl wiEol] FeARE AFEHE Ao wWAIA | F Sentire
nEdlele] A A AL H=T xR ST glolE R oz Ao},
doFEols BA e A Ao &89 AF ID # Z=, Ao HAAAA
A A IA S E8L7] 919k HolH B AR = FEA7E $3E AIS A

4 & F A= Actuating Time =, Ao wAIA7} BAEE AIZFS HERY

[

Massage Creation Time BE= 45w A doly FEole= Ao wA[A] 7}
T A wel HEkE Ao A R Fro] I E T

Header fields Data fields

Att'."atmg M‘?s 9 Actuator Control Message
time Creation time

O™ 14. Ao HA A = F S

3.2.6. T&A A <AE H o] 2(Actuator Control Interface)

& A Aol AE o] ~(Actuator Contorl Interface)i= T&A #lo] HElA
TEAZ Aol WAAE AEsIE 7es Gtk A9 EEA H7AE A
ANAE AFete FEAR AEsHy] WEel FEAe] T A wEl Ao] w
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4. 75 AAE 9 +F5A 52 AR XML +&x

drogsanricsb R
REMBE S

L[ service (servicelD) j

TSH AER

sensor
( name E ! J AW
> . aa :dH QoI 23
. &8 : -
[ =& 0= ID
adtiD (number)
: adapter U5 &2 2Y

u..EW-"’""t . ) . &
gl 8 i (spac {name, adtlD, hw, element)
—

rule =HS HY

id
T AHIA el Xt ID

.-'-:IHI-’~ 2tel A Hlﬂﬁﬁ)

e transmission
:OIOIE S|4 ol

servicelP
P ASHIP F 4

servicePort
=i EERS

-
"(s:;saum NEs 52 )— :
~(CFage el

a9 15, #5A4 5 BE XML 7%

99 155 FEA 52 4u XML PRItk ot Agte FEA Ao} u5s

ool Mz TEA AL 98l Agat FEA 23 T4 Aol A

s} 7 wloel A7 Qe Holxe Avpgolrh 1YL BY $4 TEA] A

@, Aol WAA Qe Bad A4 delEg shas A4 dolE 7 mE
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g BEe pEA Aol wEOA Aol WMAXNE Ader] A% =d Awo
F2 A4 ARE Yeue 74 dold XML Txolth WA xd An

element?] £XAES AH B <specs> elementi:= Al dlo

E
=2
=
rol
BN
oY
s

LS e = AEZ <spec>olZt= A elementE 7HAH HA o2 ol&, A
AbgE dHlolH g mlEde] i ID, =] AR, £4(2%, £, F

ZEA ™, gAl A w=® vud F32 ks YEWE <comparisonVal>
element®} B A2 AWl <comparisonOpr> elementE 717 th th& o2 o
271 AR 737 A ARE B <rules> element’t YERWHTH <rules>
element:= 712 AAke]l o]ES UEE <rule> element®} I AA] ===
<condition>, <opr>, <action> elementE zt=t}. ©o] 21 FHE= USN " &9
ool A7y FollAd = 2 FE e Hl=et) ol HHAATE T 47HA
of A £ Tol Aoz FHFHE EE AA dolHe s 21 HAALE

THs7] fe At A Fhol £ A F¥017] "ol

Conditional Query

Select Temperature From Sensing data
Where Temperature > 50

iz
<~ E2 30| of

- <Specs>
- <spec name="spec_3" adtID="1" hw="514" clement="Temperature">
ccomparisonVal>50</comparisonVal>
<comparisonOpr>>=</comparison0Opr>
</spec>

a9 160 =3 2ok 13 HelE(2d FH)e

Temperature #<2 74 AHY ‘element’ £ CE AAd1L ZAE "Where

Temperature > 50" ‘comparisonVal’, ‘comparisonOpr’ element® A4 3t} 1

g A4 deld #4 mEdelel ng D @i AN sEdol MEE A4
om0 AnE AT 77 Azt AoE oA AT 27 Auitel

=g AAe XA 9o =71 A9 do A wFeF "Where Temperature > 50
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=
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ro
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sdlole] 5% ARs

<action> <

BRI T] - Windows Ttenet Dxplorer 0B B0

b@“

Gu: v

wldy | [ 2 W e 2

— andy .

B hepfiseniceneg 9 o0
s o
WM ERET

e B e RNEE . G Em e |

'Traull.miuu-l Transmission

Mads Interval
P = .
‘E 1 ol TCRIP 3000 ¥
4
“‘g 2 Test! TCPIP 3000 ¥

or | mue RIFID vu.'l.-'P‘-\'!mr‘.'a-w-r:

apes 3 -
R .

pec 3 =

=== =—

&

[ EERERE T 8-S

a8 21, = A

TE5A Aol 89 73
a9y 229 2o ¥

dole $& #HeAE
oA BH FEA Ao
A AR, =21 AR 3 A4 ARV Aoddn
EdzE A4 HF ©
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o] AREL dolH
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How FHAMN] True & 7

=
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<?uml version="1.0" encoding="utf-8" ¥>
- regSenicesr
+ <Eervice servicelD="1">
- €garvica sanncall="2">
«mame>=Testl_service</nameax»
- cugeddtiDs >
<adtlD number="1" />
efusesdtiDs >
- Laccount>
<l >test<id>
<pwstest</pws>
< ACCoOUnt>
- ctransmission mode="weabService® =
ssarvicelP /=
cservicaePort /=
O O el
I
| <GPSs>true</GPS>
I csensor >true <f sensor»
: <RF IDstrue </ RFID >
: cCamerastrue </camara >

Ir_ -éﬁfﬂ'-;g-.;-—-—-—-—- L T Ty oy oy oy oy
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