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A Software Architecture Enabling Flexible IoT Interoperability
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Abstract: Assuring interoperability among various devices is vital for realizing useful IoT environment in
smart homes. Providing flexible services which can adapt users’ preference is also important. Due to different
standards or products emerging out of different organizations, interoperability in a smart home is limited
to the case when we use the specific set of products that conform to one specific standard. For flexibility
concern, each product adopts different approach to sensing and learning its user’s preference. Without any
systematic approaches applied to IoT application development to ensure interoperability and flexibility, we
are not able to speed-up application production and resulting products may have poor maintainability. In
this study, we propose a software architecture enabling flexible IoT interoperability in smart homes. Based
on our architecture, we can easily realize maintainable and flexible IoT applications which can utilize home
appliances which conform to different standards.
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Fig. 1 Notification application for IoT washing machine.
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Fig. 8 Detailed structure of message notification application.
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Architecture for dynamic adaptation among composite IoT devices.
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Behavior of dynamic adaptation for composite IoT devices.

class IoT_HW {
public void dolt() {

[T TV r—ayiRig
light = lightSensor.detect();
currentTime = clock.getTime();
day = calendar.getDayOfWeek();
if (light = LIGHTUP) {
if (currenttime == AM) {
ip = "XXX XXX XXX XXX/ /3 V) B A
adapter = new SocketAdapter();.
} else if (currenttime == EM)
ip = "yyy.yyy.yyy.yyy"/ /3% 568
adapter = new HttpAdapter()

loTHEBRIERR AN >
EVa—Lb

TETET7INY
EVa-I)b

i}f (day == weekday) {

}
} else if (light = LIGHTDOWN)
if (currenttime == AM) {
ip = "z22.222.222.227"/ | %Y $5C
adapter = new HttpAdapter()
} else if (currenttime == PM)

13 V—Z3a— Ffi
Fig. 13 Source code fragments not based on the proposed ar-

chitecture.
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