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Abstract. The development of technology is very rapid in everyday life, so that it provides
benefits for each. One of the advantages is that with technology, users can control electronic
equipment which can be done with the smart home application (Smart Home) and from
anywhere. This smart home application can help users control household electronic equipment
such as lights, air conditioners, TVs, dispensers and others so as to reduce the waste of electricity
when users forget to turn off household electronic equipment when traveling outside the house
or anywhere. users are located. This research applies the concept of Service Oriented
Architecture (SOA) and Internet of Things (IoT) on smart home light by integrating Ras-berry
Pi with Python programming, web server (database) with PHP and An-droid programming with
Java programming, and in experimental research that will be controlled. is the house light. The
results of this research are in the form of a prototype of a home light controller using the IoT
concept, web service and the Android SOA Smart home application with 7 buttons to control /
monitor lights and this system is integrated with the concept of Service Oriented Architecture
which is equipped with a token as system security. Tests have been carried out by controlling
house lights remotely using a smartphone via the internet net-work and the results can be
controlled properly.

1. Introduction

Smart Home is an application system that combines technology and services specific to the home
environment with certain functions that aim to increase the efficiency, comfort and safety of its
residents[1]. Smart Home usually consists of control, monitoring and automation of several home
devices or appliances that can be accessed via a computer[2].

Internet of Things (IoT) is a concept that aims to expand the benefits of inter-net connectivity. Service
Oriented Architecture (SOA) is a connected, standard based framework architecture that allows systems
to integrate with each other data that was previously only tightly stored in various locations or
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sources[3]. In other words, SOA is an architecture that supports business integration as a connected
service and a pathway to innovation[4]. SOA is also a technology-based business strategy and the result
of evolution to integrate multiple sources of information from different code sources or platforms[5].

Based on the explanation above, the research that will be carried out applies SOA and IoT concepts
to Smart home light by integrating Raspberry Pi with Python programming, web server (database) with
PHP and Android programming with Java programming that will be connected via the internet
network[6]. This study aims to create a smart home system that can support multiple platforms via
Android that can control and monitor devices at home via mobile[7]. In this study, the objective of this
research is to create a smart home system that can support multiple platforms. In this study, what will
be controlled is the lights in the house using a Raspberry Pi which is equipped with a modem and
relay[8]. The lamp is connected to the Raspberry Pi via the GPIO (General Purpose Input Output)
feature. Each lamp also has a relay that is installed between the GPIO and the lamp as a device ON /
OFF switch[9].

2. Methodology

The research method is an important part of carrying out research, with the meth-od that has been
determined by the researcher, the discussion of the problem and the research objectives are not out of
context, because the researcher must follow the steps of the method[10]. The method used in making
the system is the Prototype method. The following are the basic concepts of the research design carried

out in Figure 1:
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Figure 1. Research Design Concept

Light logic control is carried out by the 8 Channel Relay by providing logic 1 to activate the lamp

and O to turn off the light. Only 6 ports are used because this pellet uses 6 lights and this relay is
connected to the Raspberry Pi, where the function or task of the Raspberry Pi here is to continuously
regulate to the web server by reading the port status on the GPIO on the web server . So that when there
is a change in the request for the port status on the web server, the Raspberry Pi will send a change
signal to the Relay, be it a value of 0 or a value of 1 as requested[11].
The reguest function can be done via Android. On Android, it has a function to monitor and control the
lights installed on the home prototype by sending a port status change checklist to the database on the
web server. Several stages in the process of making this prototype tool, it is at this stage that will
determine the success of a hardware device[12].

The stages in the prototype model are as follows:
1. Data Collection
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Researchers will collect data that will be managed as material for consideration or study in this study
in order to make decisions at a later date[13].

Building Prototyping
Design is done quickly and design represents all known aspects of hardware and this design forms
the basis for the manufacture of the device in prototype form.

Evaluation of Prototyping
Furthermore, after the prototyping development stage, the researcher will determine the format and
needs of all devices, identify all requirements, and an outline of the system to be made.

System Coding
At this stage the correct prototyping will be translated into programming in the form of an Android-
based programming language.

Testing the Device

At the testing stage of the device, the coding that has been previously made will be tested whether
it can run well or there are still parts that need to be repaired or there are still parts that are not as
expected.

Evaluation Tools

Device evaluation is evaluating all the finished devices whether they are what they want or not. If
not, the device will be revised again and returned to the previous stage. If the system has declared
success, the system is ready to continue to the next stage.

Using the System
This stage is the final stage of making a device using the Prototyping Model method. At this stage
the software that has passed the test is ready to use.

Result and Discussion
The following is the Raspberry Pi and Relay design used in this study in Figure 2.

Figure 2. Raspberry Pi & Relay Circuit
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In the picture above, several important components including 8 Channel Relays, Raspberry Pi, 5
watt light bulbs, cables, and 220V AC electric current. The ports used on the 8 Channel Relay are port
1, port 2, port 3, port 4, port 5 and port 6 which are connected to each lamp and so on are connected to
an electric current with a 220V AC setting. While at the top of the 8 Channel Relay, there are 10 pins
with 8 pin relay ports, 1 pin for Vcce (+) and 1 pin for grounding. The pins connected to the Raspberry
Pi are pin 1, pin 2, pin 3, pin 4, pin 5 and pin 6.

The results of the study with the title "Smart Home Based Service Oriented Architecture" are
implemented in accordance with the design. The results can be seen in Figure below.

Figure 3. Implementation Results of prototype house lights controlled from Android

In Figure 3, you can see the results of controlling prototype house lights using android with the SOA
Smart home application. When in the default condition (lights off), light 1 is pressed on Android, room
1 light will turn on and the light button dis-play in the application changes from red to green. And so on
in accordance with the designation of each button. the results of the prototype or prototype from the
house. There are 6 lamps with each room. Lamp 1 is in room 1, lamp 2 is in room 2, lamp 3 is in the
middle room, lamp 4 is in the bathroom, lamp 5 is in the garage and lamp 6 is on the house teras. In
room 1, there is 1 small light that you get called an indicator light which functions to find out the
connection of the Raspberry Pi. When the indicator light flashes continuously, it means that the
Raspberry Pi is not connected to the internet and when the indicator light flashes every few seconds,
then you can be sure that the Raspberry Pi is connected to the internet. Then there is an outlet to turn on
the Raspberry Pi device.

Raspberry Pi circuit connected to the 8 Channel Relay then from the 8 Channel Relay connected to
the lamps with a 220V AC source. The port used on the Raspberry Pi is GPIO port 16 for lamp 1 or
room lamp 1, GPIO port 20 for lamp 2 or room lamp 2, GPIO port 21 for lamp 3 or living room lamp,
GPIO port 13 for lamp 4 or room lamp shower, gpio port 19 for lamp 5 or gar-age light and gpio port
26 for lamp 6 or patio light. Whereas in Relay 8 Channel port 1 is used for lamp 1, port 2 is used for
lamp 2, port 3 is used for lamp 3, port 4 is used for lamp 4, port 5 is used for lamp 5, port 6 is used for
lamp 6, port 7 is empty and port 8 is empty.

The following are the results of the SOA Smart home application along with the explanation which
can be seen in the pictures below.
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Figure 4. Display Lamp All On

In Figure 4 the light button on the application is green because the status of the light is currently on
or on. The big green button in the image above functions to turn the lights on or off at once for all rooms.
The testing in this study is testing the time to access the web server with certain upload and download
limits. This test aims to find out how long it takes to access the server from the client with limits limited
to 1 Kbps, 4 Kbps, 8 Kbps, 16 Kbps, 32 Kbps, 64 Kbps, 256 Kbps, 512 Kbps and unlimited. The
following is a sample test with a download and upload limit of 64 Kbps.

Testing was carried out by accessing the web server from the Raspberry Pi and sharing the limits
using the mikrotik RB941-2nD. In Table 3 it can be seen that the test with a download and upload limit
of 64 Kbps was carried out 20 times with the number of requests as much as 2 data and the average size
on the web server that was loaded was 416.80 Bytes with an average time of 0.39 seconds.

4. Conclusion

In this research with the title Smart Home Based on Service Oriented Architecture and Internet of
Things, system testing has been carried out so that the following conclusions can be drawn: The results
of the study are in the form of home prototypes, web services and SOA Smart home applications that
are integrated with the concept of Service Oriented Architecture. This system is equipped with a token
as its security, so that in testing the level of system security, results are obtained as desired (valid) by
testing without a token, wrong token and correct token when accessing the system. The application of
the SOA concept in Smart Home certainly uses the internet, so that testing of internet data usage limits
and how long it takes to access the web ser-vice from the client with the download / upload speed has
been tested. As for testing 20 times with a download / upload limit of 1 Kbps, it took an average of 11.98
seconds to access the web service with an average size of 459.75 Bytes, a download / upload limit of 4
Kbps took an average of 4.58 seconds. To access a web service with an average size of 426.45 Bytes, a
download / upload limit of 8 Kbps takes an average of 2.98 seconds to access a web service with an
average size of 424.45 Bytes, a download / upload limit of 16 Kbps requires average time 0.67 seconds
to access the web service with an average size of 418.3 Bytes, download / upload limit 32 Kbps takes
an average of 0.42 seconds to access the web service with an average size of 408.6 Bytes , the 64 Kbps
download / upload limit takes an average of 0.39 seconds to access the web service with an average size
of 416.8 Bytes, the 256 Kbps down-load / upload limit takes an average of 0.37 seconds to access the
web service with the average size is 406.3 Bytes, the download / upload limit of 512 Kbps takes time an
average of 0.35 seconds to access a web service with an average size of 408.6 Bytes, unlimited download
/ upload limits of Kbps require an average of 0.25 seconds to access a web service with an average size
of 406.3 Bytes.
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