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A Virtual Object Hosting Technology for IoT Device
Controlling on Wireless AP’s
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ABSTRACT

Recently, as the number of IoT (Internet of Things) devices for personal or home intelligence increases, the
need for unified control and cooperative utilization is required. This paper presents a novel idea, proposes
methods for virtualizing Internet of Things (IoT) devices and hosting them on the home AP instead of relying on
a cloud service or purchasing a new device to do so. For this, the process and profile of the IoT gadgets need
to be virtualized into JavaScript-based objects. Then, to execute and control the instances of the virtualized IoT
objects on the wireless AP, a novel instance management method and their interfaces are designed. The
implementation and performance section demonstrates the proposed system’s stability and operability by showing

the stress test results while the wireless AP is running for its wireless routing.
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Table 1. Example schema for thing associated virtual
object

<!-- Omit the schema definition -->
<!-- Use profile as a top element -->
<xs:element name="profile”>
<!-- Virtual Object unique id -->
<xs:element name="profileld”>
<!-- Virtual Object version -->
<xs:element name="profileVersion”>
<l-- Virtual Object information -->
<xs:element name="instanceDetailURL" >
<xs:element name="instanceDescription” >
<xs:element name="instancelconURL" >
<xs:element name="instanceRunningPeriod” >
<!-- Thing associated virtual object information -->
<xs:element name="associatedThingInformation” >
<xs:element name="configurableValue” >
<xs:element name="interfacelnformation”>
<xs:element name="oAuth”>
<xs:element name="feeder”>
<xs:element name="subscriber”>
<xs:element name="receiver”>
<xs:element name="controller”>
</xs:element>
<!-- Describing the virtual object’s execution logic in
JavaScript -->
<xs:element name="instanceScript” >
</xs:element>
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Table 2. Example schema on filter information for
mashup service virtual object

<xs:element name="subscriber”>
<xs:element name="filter">
<xs:attribute name="profileld” />
<xs:attribute name="feederId” />
<xs:attribute name="minVersion” />
<xs:attribute name="maxVersion” />
</xs:element>
</xs:element>
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Table 3. Hardware specifications of the implemented
wireless AP

components specification
Architecture MIPSEL
Bootloader CFE
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-on-Chi
System-on-Chip BCM4718 (MIPS 74KTM )

Broadcom BCM4716 chip

CPU revl (MIPS 74k V4.0 480MHz)
Flash-Size 32MB

RAM 128MB

Network IEEE 802.11b, IEEE
Standard 802.11g, IEEE 802.11n
Operatin;

Frzquencgy 2.4GHz

1 x RJ45 for 10/100/1000
BaseT for WAN
4 x RJ45 for 10/100/1000
BaseT for LAN
Support Ethernet and
Ports 802.3 with max. bit rate
10/100/1000 Mbps and auto
cross-over function(MDI-X)
USB 2.0 x 2
Serial
JTAG
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Table 4. Filter example for illuminance sensor search on
mashup instance

<subscriber id="100" name="Illuminance">

<filter profileld="IlluminanceSensor” feederld="2"
minVersion="1.1" maxVersion="1.1" />
</subscriber>
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Table 5. Network performance comparison while the original firmware, DebWRT, instance manager are running on the

wireless AP

LAN WLAN WAN
.. DebWRT .. DebWRT .. DebWRT
Original | DebWRT + M Original | DebWRT M Original | DebWRT + M
LAN 411Mb/s | 425Mb/s | 425Mb/s 51Mb/s 45Mb/s | 28.5Mb/s | 560Mb/s 80Mb/s 79Mb/s
WLAN 45Mb/s 58Mb/s | 54.8Mb/s 12Mby/s 22Mb/s 22Mb/s | 45.6Mb/s | 30Mb/s 29Mb/s
WAN 520Mb/s 66Mb/s 64Mb/s 42Mb/s 13Mby/s 12Mb/s -
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