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ABSTRACT

Things in the IoT(Internet of Things) make various services by exchanging information over networks. The IoT includes many types
of WSNs(Wireless Sensor Networks) that consists of spatially distributed wireless sensor nodes and operates with the various purposes
with useful technologies such as identification, sensing and communication. Typically, Zighbee network composed of low-cost and low—
power devices is mainly used for wide-area monitoring and remote device control systems. The IoT composed of various WSNs cannot
interoperate among networks because of heterogeneous communication protocol and different data representation of each network, but can
facilitate interconnection and information exchange among networks via the DDS, which is communication middleware standard that aims
to enable real-time, high performance and interoperable data exchanges. In this paper, we proposed design of Zigbee Adaptor for two-way
interoperation and data exchange between Zigbee network and other networks in the IoT. Zigbee Adaptor communicates with Zigbee
network according to the Zighee protocol and communicates with external networks via DDS. DDS-based Zighee Adaptor can facilitate
interoperation between a Zigbee network and external networks by systematic cooperation among its components.
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Fig. 1. Packet structure for Data/Event/Service of Zighee network
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2) vlgtelely wiu A (Metadata Manager)

A 718 YES AA {5 AY DDSlA =52 vlolH
[OME/Au| 25 vgtdolE YElE WEkste] #AE uo]
B o]~ (Relation Database)ell A3ttt Table 2% ™ EH
olf] Hlo]E9] dRE o7 NodeID9 TimestampE FU7 &2
7 & FEEth Role SEE E#Q A2H] k=9 7}
d AaN we2E FEska 7F w27k AAkske dlolE /ol
E 2 AMujx HAE Type, Key, ValueZ =0 #A3akt)

Table 2. An example of Metadata table

ID Role State Type Key Value| Stamp
0x03 7ED Sleep Data Temper 125 1357...
Ox3F R Active - - - 139...
OX7E Virtual Active Service Electric 2532...
OxEB ZR/ZED Disconn Event GasLeak - 23%6...
3) A2 1B A(Service Invoker)
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Publish Topic Instance

! Check State

Deliver Topic Instance ‘1' of Topic Instances

TopicInstance Manager

. . .
Service Request “\_Topic Instance
to Topic Instance \\ to Service Response
'S

Metadata
to Topic Instance

Data/Event/Service

T
i
1
to Metadata and Store H

Service Request Service Response

/’ Virtual Zigbee Node Allocation
=" or Service Response

Data/Event/Service

Collection e

Zigbee Network

Fig. 4. Publish and subscribe the Topic instance
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e AlEHelAS Bl AlEd A Edlle Fig 59 2o
w7} o] HE (Virtual Adaptor)b AHE Ul g2 YE
A2E gt o E9, 7MY o|HE= RFIDD #1E %
3 4% vlolHE #elst= RFID o HE], RESTul ¢ 4
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Fig. 5. Diagram of simulation

|G Oatabsse | 5§ 5| ) Data | & Design 7] 001

e U ) L 23 ) ) (S 2 9 i
|RecNo | DevicelD |ServiceName |Parameter
9 Click here to define a filter

>ZigbeeAdaptor_OD AirConditionerOnOff

2 ZigbeeAdaptor_ 00 GetElectricEnergy

{"cmd":"0(off),1(on)"}
{"month”:"1(January)~12(December)"}

Fig. 6. Store the Metadata in the database

El Console 32 C 4 &l
<terminated> ZigbegAdaptor [Java Application] C:#Program Fileswlavawjre7+#binwjavaw.exe (2013. 7. 31. 2!

=== [ZigbeeAdaptor_@8] Write a PublishTopic Sample ===
ID: ZigbeeAdaptor_0@
SERVICE: AirConditionerOnOff

PARAMETERS: {"cmd":"@(off),1(on)"}

=== [ZigbeeAdaptor_@@] Write a PublishTopic Sample ===
ID: ZigbeeAdaptor_8@

SERVICE: GetElectricEnergy

PARAMETERS: {"month”:"1(January)~12(December)"}

B Console 53 "X %|
<terminated> ZigheeAdaptor [Java Application] C:#Program Fileswlavasire 7#binjavaw exe (2013 7. 31. 9
=== [ZigbeeAdaptor_88] Read a PublishTopic Sample ===

ID: ZigbeeAdaptor 80

SERVICE: AirConditionerOnOff

PARAMETERS: {"cmd”:"8(off),1(on)"}

=== [ZigbeeAdaptor_@@] Read a PublishTopic Sample ===
ID: ZigbeeAdaptor 88

SERVICE: GetElectricEnergy

PARAMETERS: {"month":"1(January)~12(December)"}

Fig. 7. Publish-Subscribe the Topics at the DDS
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