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Guideline of extracting Low Power—Consumpted Code Mechanism
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int main()

{
SystemClock Config():
GLCD Initialize():
GLCD SetForegroundColor (Ox0O01FE);
GLCD SetBackgroundColor (OxFFEE);
GLCD ClearScreen();
GLCD SetFont (&GLCD Font 16x24);

return 07

¥

3% 1 ULINK plus LCDof| &2 = 3 &

I 18 ULINK plus9 LCD3tH HA =
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SystemClock Config():

GLCD Initialize():

GLCD SetForegroundColor (OxJ01F
GLCD SetBackgroundColor (O
GLCD ClearScreen():

GLCD SetFont (&GLCD Font 16x24):

return 0

39 2 A4 FTBIE ol forl

int main()

{
SystemClock Configl():
GLCD Initialize():
GLCD SetForegroundColor (0x
GLCD SetBackgroundColor (0x
GLCD ClearScreenl):

GLCD SetFont (&GLCD Font 16x24);

GLCD DIawStr1ng(' D, mEmYy -

;etuxn 9
39 3 A4t sk olF fore

int maind{)

{
SystemClock Config():
GLCD Initialize():
GLCD SetForegroundColox (O
GLCD SetBackgroundColor (OxE
GLCD ClearScreen():
GLCD SetFont (&GLCD Font 16x24});

ing i=0, j=0;

while (i<=100){
=0;
while (j<=100){
GLCD DrawString(Q,d,"*"):
J++:
1
it++;
1
regurn 07

3 4 o]% whilew®

a9 2, 3, 4, b AESA ARES dAa
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int main )
{

0 07 G) 6 G

int i=0, j=0:

GLCD DrawString(0,0,"*"):
J++2
}while {j<=100);
i++;
}while (i<=100):

return 0y
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Designing practices of the Educational Program Recommendation
Using Text Classification Based on CNN Algorithm

Je—seong Hong* Bo Kyung Park* Jeil Kwak+** R. Young Chul Kim#***
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A Study on Economic Driving Technique Using Driving Habits Data
Analysis

Wan—Jae Lee*, Dae—Sik Ko**
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Traffic collection performance analysis using Suricata
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Data Distribution System for Smart Home via MQTT

Hernandez Santiago Luis Eduardo*, Juno Kim* Yun—sang Hwang* YunHee Kang+*

Abstract

Smart home is a typical component for building the smart city system. In construction of the smart

home, it is required to design a system for acquiring and aggregating of sensory data via sensors and

instruments in the given environment.

We discuss our asynchronous messaging approach to managing

real-time data streams and building higher-level services to produce and consume them via MQTT.

Our messaging system acts as a fabric part that can be used to provide qualities of service to various

streaming applications in smart home.

Key words
loT, Smart city, Data distribution system, MQTT, Home automation, RPi

I. Introduction

According to the growth of population of
urban populations and nation—-wide IoT
environments, smart city systems have been
considered as infrastructure that fosters a
wide range of digital technology. Smart
home is a typical component for building the
smart city system. In construction of the
smart home, it is required to design a
system for acquiring and aggregating of

sensory data via sensors and instruments in

the given environment. We discuss our

asynchronous messaging approach to

managing real-time data streams and
building higher-level services to produce and
consume them via MQTTMMQ Telemetry
Transport) in a smart home. Our messaging
system acts as a fabric part that can be
used to provide qualities of service to

various streaming applications in home
automation.
The motivation of this paper is to design

software architecture for home automations

« wpCfetD ICT 8He
s+ WISy [CT &5 w4 (yhkang@bu.ac.kr)



82 2019 (ABIC

systems that are composed of a set of

services and other applications loosely

coupled. The designed architecture helps to

provide interoperability = for  integrating
seamlessly many  kinds of  diverse
components of applications having

infrastructure like monitoring system. We

give a way to seamlessly integrate
information systems composed of streaming
processing and batch processing in IoT
environment. The result of this paper can
serve as the blueprint for both management
of components and integration platform of
the components. In order to buld a
prototype, it consists of Arduino WIFI with
sensors plays a role as data sources and
Raspberry Pi(RPi) as a data distributer

running on MQTT.

II. Related Works

Internet of Things (IoT) is based on the
internetworking of physical devices, vehicles
referred to as “connected devices” and
"smart devices” in everywhere [1,2]. In the
IoT era, many of the things or objects that
encircle our lives can interact with each
other on the Internet. Each individually
application provides data, information or even
But traditional

infrastructures  have the

services. data processing
limitation  on
large-volume and high-velocity data streams.
As the growth of IoT environment, the
structure of well-defined IoT application is
required. IoT application requires a scalable
and fault-tolerant data processing timely.
distributed

environment where the sensor and the object

IoT is a computing

with  control function are seamlessly

connected with the wuser, and the

TERELE st B ICTEREY IS 92

op

interoperability support is essential for the
data exchange between the services and
applications. In the IoT  application

development, service platform  connects
various objects and applications.
In IoT

adequate for the realization of pipe-filter is

environment, pub/sub  model
utilized in the distribution of messages in the
many-for-one type, and purpose of P2P
model is for the one-on-one delivery of
message [3]. Especially, if the messages
must distribute to various receivers, pub/sub
model is adequate for messaging system. For
component converting the data at pipe—filter
deliver this to the
component, make it utilize pub/sub
middleware [4-5]. MQTT is one of

alternative IoT connectivity protocols, which

pattern  to remote

is designed as an extremely lightweight

publish/subscribe messaging transport.
MQTT is used for building a loosely coupled
system. Loosely coupled systems are
composed of a group of processes that
communicate with each other indirect. The
indirect communication makes it unnecessary
for each of these processes to know details
about each other. Message producers address
messages to named topics, and consumers of
messages independently specify from which

topics they want to receive messages.

II. Design of Data Distribution
System

Basically Arduino is a microcontroller that
can acquire data from the sensors and
control a device. It has a limited interface
like serial and USB and can acquire analog
and digital data from sensors by GPIO.
When appling shields that can support WIFI
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or Ethernet, we can handle the limitation of
interface. The data acquired in Arduino
should be send to a higher level service
running on an IoT application server (RPL).
Arduino and directly send data to MQTT
broker. In this paper, Arduino plays a role
as publisher and subscriber.

In order to build an IoT service we need
to consider how to deliver data to an
application server via a gateway. A gateway
plays a role of a middle man between a
device and a server on RPi. The gateway
plays a role as a middleman between a
device and a server on RPi. At this point
we choose one of the interface having a IP
(Internet Protocol) like HTTP, Websocket,
MQTT, etc. MQTT gives a good way as
the interface based on pub/sub.

MQTT has three components: broker,
publisher and subscriber. To operate MQTT
protocol, we install Mosquitto, a kind of
MQTT broker, on RPi. We can also use
MQTT broker running on a cloud like
CloudMQTT. In order to distribute the data
from the RPi to de consumer via MQTT.
We also install the library Paho MQTT, It
can be used for building a DDS in Python.
It can be easier to manage the program.
Figure 1 shows the Ul design for DDS by
MQTT.

1 Smarsrome - o X

Raceied mesages Send meszage Device

Subscrber Puclsher &ir condRioner

Subscribe Futieh |

Fig. 1 Ul design for DDS

e H3E 83

IV. Conclusion

This paper described reference architecture
for home automation applications that are
composed of a set of services and other
applications loosely coupled. The reference
architecture is used to design a monitoring
system by applying pipe-and-filter and
asynchronous messaging. We showed that
the designed architecture helps to provide
interoperability for integrating seamlessly
many Kkinds of services with other home

automation applications.
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Design of image Recognition Scanner for the Blind
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