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ICACSIS 2014

Welcome Message from
General Chairs

On behalf of the Organizing Committee of this
International Conference on Advanced Computer
Science and Information Systems 2014 (ICACSIS
2014), we would like to extend our warm welcome to
all of the presenter and participants, and in particular,
we would like to express our sincere gratitude to our

plenary and invited speakers.

This international conference is organized by the Faculty of Computer Science, Universitas
Indonesia, and is intended to be the first step towards a top class conference on Computer
Science and Information Systems. We believe that this international conference will give
opportunities for sharing and exchanging original research ideas and opinions, gaining
inspiration for future research, and broadening knowledge about various fields in advanced
computer science and information systems, amongst members of Indonesian research
communities, together with researchers from Germany, Singapore, Thailand, France. Algeria,
Japan, Malaysia, Philippines, United Kingdom, Sweden, United States and other countries.

This conference focuses on the development of computer science and information systems.
Along with 4 plenary and 2 invited speeches, the proceedings of this conference contains 71
papers which have been selected from a total of 132 papers from twelve different countries.
These selected papers will be presented during the conference.

We also want to express our sincere appreciation to the members of the Program Committee for
their critical review of the submitted papers, as well as the Organizing Committee for the time
and energy they have devoted to editing the proceedings and arranging the logistics of holding
this conference. We would also like to give appreciation to the authors who have submitted their
excellent works to this conference. Last but not least. we would like to extend our gratitude to
the Ministry of Education of the Republic of Indonesia. the Rector of Universitas Indonesia.
Universitas Tarumanagara, Bogor Agricultural Institute. and the Dean of the Faculty of
Computer Science for their continued support towards the ICACSIS 2014 conference.

Sincerely yours,
General Chairs
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ICACSIS 2014

Welcome Message from
The Dean of Faculty of Computer Science, Universitas
Indonesia

On behalf of all the academic staff and students of the Faculty of Computer
Science, Universitas Indonesia, | would like to extend our warmest welcome to
all the participants to the Ambhara Hotel, Jakarta on the occasion of the 2014
International Conference on Advanced Computer Science and Information
Systems (ICACSIS).

Just like the previous five events in this series (ICACSIS 2009. 2010, 2011, 2012, and 2013), |
am confident that ICASIS 2014 will play an important role in encouraging activities in research
and development of computer science and information technology in Indonesia, and give an
excellent opportunity to forge collaborations between research institutions both within the
country and with international partners. The broad scope of this event, which includes both
theoretical aspects of computer science and practical, applied experience of developing
information systems, provides a unique meeting ground for researchers spanning the whole
spectrum of our discipline. | hope that over the next two days, some fruitful collaborations can be
established.

I also hope that the special attention devoted this year to the field of pervasive computing,
including the very exciting area of wireless sensor networks, will ignite the development of
applications in this area to address the various needs of Indonesia’s development.

I would like to express my sincere gratitude to the distinguished invited speakers for their
presence and contributions to the conference. I also thank all the program committee members
for their efforts in ensuring a rigorous review process to select high quality papers.

Finally, I sincerely hope that all the participants will benefit from the technical contents of this
conference. and wish you a very successful conference and an enjoyable stay in Jakarta.

Sincerely.

Mirna Adriani, Dra, Ph.D.

Dean of the Faculty of Computer Science
Universitas Indonesia
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Reliable Data Delivery Mechanism on Irrigation
Monitoring System

Junaidy B. Sanger', Heru Sukoco?, and Satyanto K. Saptomo®
'2Department of Computer Science, Bogor Agricultural University
*Departement of Civil and Environmental Engineering, Bogor Agricultural University
E-mail: junsanger(@gmail.com, hsrkom@ipb.ac.id, saptomo@ipb.ac.id

Abstract—Monitoring  activity is one of
implementation of automatically irrigation system.
This activity is closely related to data transmission.
Wireless communication channels are not free of
noise interferences. This paper proposes the
development of monitoring irrigation system with a
reliable data delivery mechanisms in which TCP
protocol handles senders sending their data to a
receiver. The research designs an irrigation system
architecture consisting of main and field
controllers. The main controller is a receiver as a
server that designs with concurrent and
connection-oriented mode. The field controller
consist of gateway (Raspberry Pi) as a sender,
sensor node (Arduino Leonardo), sensor and
actuator. In order to ensure the design of the data
delivery architecture is well defined, analysis is
carried out to calculate throughput, packet loss
ratio, and packet delay to verify the design. In
addition, the error control features will be added to
complement these mechanisms in further research.

I. INTRODUCTION

rrigation is an effort to fulfill water needs of plants

so that can grow optimally with the provision of
additional water [2]. The water resources if used
continuously will be limited so it will need to do an
effort in the management of water use efficiency in
agriculture. especially for irrigation so that no crisis of
water resources in the future. The irrigation system is
widely applied especially in Indonesia is a
conventional irrigation system. In practice. it is very
time-consuming and labor. Therefore. it is necessary
o have an irrigation system that can create an
environment that fits the needs of plants automatically.
It means the system is able to provide the amount and
timing of water as needed. One implementation of an
automatic irrigation system is monitoring.

The monitoring activity is closely related to data
transmission. The most crucial thing in data
transmission is how to transmit data from one place to
another place. where the data received it should be
Same to data sent. Irrigation monitoring data is
'mportant because it will be used in the decision-

making process. This process is the further process of
automatic irrigation itself, such as how to control
setting of irrigation network, how to open or close the
floodgates, and how much flow of water to be used so
that it can conserve water usage later.

In recent years, there has been increasing demand
for digital data transmission system that is efficient
and reliable [6]. Currently, one of the communication
channels for the transmission of digital data that has
been growing very rapidly is the internet. With the
internet, everyone in Indonesia and even around the
world that can send data and information with each
other without any constraints of time and distance.
There are several interference that can cause errors in
data transmission which is white noise or thermal
noise, impulse noise, crosstalk, echo, jitter, distortion,
and attenuation [9]. Internet or other communication
channels will also not free from noise interference.
This situation can lead to the information received
does not same to the information sent. There are many
solutions that can be offered to resolve the above
problem, one is to try to detect and correct errors from
the data that has been damaged by noise.

At present, the development of computer
technology has significant influence in human life.
Many new breakthroughs that also appear to consider
need for more capacity as that of the computer. One of
them is microcontroller. It is a single chip computer
that has the ability to be programmed for a variety of
tasks aimed at the control-oriented. It will arise due to
market requirements is the need of current electronic
products will be smart devices to the data controller.
and the development of new technology that enables
very fast computation. small size and cheap. Besides
of its, other breakthroughs are also mini-sized PC. one
of which is Raspberry Pi. It is a single board
computer. size of a credit card and using open source
Linux-based [5]. This mini-sized computer can work
like a desktop computer for example create a
document, process data with spreadsheets. watch
movies, play games, internet, and of course can be
used to write programs (coding).

* This paper is a part of our research that aims to
establish = reliable data- delivery mechanism by
applying error detection and correction. and scltin::'
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traffic data, so that this mechanism is expected to
reduce the error rate of data delivery in monitoring
irrigation systems.

II. RELATED WORKS
Several studies related to this research to be
conducted, in [15], the authors has develop an

automated irrigation system using a WSN and GPRS
module, the system has potential to be useful in water
limited geographically isolated areas. It was found to
cost effective for optimizing water resources for
agricultural production. In [10]. the authors has
proposed a fast mechanism for retransmission solution
on TCP. The aim of this mechanism is to avoid
waiting time too long. A detailed model of the ARQ
protocol and TCP using standard Markov techniques
is reconfigurable protocol has been developed to
improve TCP over wireless [3]. The design
optimization of real-time applications in wireless
network with the combination of FEC and ARQ to
reduce retransmission had developed [1]. In [8].

authors has developed an approach to data
transmission over wireless networks broadcast on
ZigBee. The solutions propose to improve

performance of wireless TCP [12 — 14] which involves
ARQ protocol, link layer retransmission and FEC. The
Authors [11] has develope an implementation,
simulation and analysis of TCP with FEC. And over
Rayleigh fading channel, the authors [4] has conducted
experiments to compare the performance of RS code
and BCH code.

IIl. RESEARCH METHOD

A. Data Acquisition

The data used in this study is data from soil moisture
sensor.- It is shown in (Fig. 1). The process of data
acquisition is performed on the Arduino Leonardo
using XBee then stored on the Raspberry Pi. The
Arduino Leonardo using Xbee is shown in (Fig. 2).
The Raspberry Pi is shown in (Fig. 3). The data of
sensor node that will be used as an informational
message to be sent to the receiver. The data consists of
datetime, set point lower limit, set point upper limit.
name of sensor. value of sensor, and actuator status
and it stored in the form of a text file. Data Structure
of sensor node is shown in (Fig. 4). And the
architecture of data acquisition is shown in (Fig. 5).

B. Design Svstem Architecture

System designed consists of two parts namely main
and field controller. The main controller is a server
and it acts as a receiver and field controller as a
sender. The Field controller consist of gateway
(sender). sensor node. sensor. and actuator. The
architecture is shown in (Fig. 6). '

Fig. 1. Sensor soil moisture

B

Set point  Set point

Lower
L.imit

Datetime Upper

i Sensor
Limit

Sensor

Fig 4 Data structure of sensor node

The number of gateway that use one or more than
one. Gateway using Raspberry Pi. Sensor node using
Arduino Leonardo and sensor used is soil moisture
sensor. The protocol used for communication between
sender and receiver to establish reliable data
communication is TCP. It is a standard protocol
communication in Internet.
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Fig. 6. The system architecture

The system architecture is designed to involve one
or more than one sender to send data to receiver. It
means the server must be able to handle the
concurrency that will occur, and problem of
congestior and collision in data transmission.

Concurrent processing is fundamental to distributed
computing and occurs in many form among machines
on a single network, many pairs of application
programs can communicate concurrently. Concurrency
among client programs occurs when users execute
them on_multiple machines simutaneously or when a
multitasking operating system allows multiple copies
to execute concurrently on a single computer [7].

C. Design Error Control Data (For the Further
Research)

The error control of data that will be designed using
the BCH code. It consist of encoding and decoding.
The encoding process is a process to perform
calculations of checkbit that inserted into information
messages~—This process performed on the sender. The
Process steps of encoding using BCH code [6] are

form a galois field GF(2™), determining 2™ — |
minimal polynomial, generator polynomial is the least
common multiple of multiplying all the minimal
polynomial are selected, adding binary bits 0 behind of
bits information message, perform binary division of
the combined operation of information message and
bits 0 with generator polynomial, and then the bits of
information message included check bits are
transmitted. And the decoding process are calculating
the value of syndrome of the received polinomial,
determining  error location  polynomial, and
determining error location numbers and correction
error occurs. Error can be detected on the step
calculating value of syndrome. If the residual of
division operation on the information message include
check bits by generator polynomial is O then no error
occurs, and otherwise if not 0, then an error has
occured.

1V. EXPERIMENT AND RESULTS

There is a receiver as server and senders. Port
receiver used is 20000, size of length buffer is 512.
Server running in C with command ./server,

Port: 20000,
length buffer: 512

Waiting for incoming connection

New_socket
Begin thread

accept ()

Looping block size packet
End thread (closesocket (sender))

Waiting for incoming connection

and senders to send data with command ./client,

length buffer: 512

Recv(new_socket, ...)

Send (new_socket, ...)
Closesocket (new_socket, ...)
End_thread -

The test of this system is using 3 sender and the
scenario: Data sent every 15 minutes, and data consist
of 3 record sensor every 5 minutes. Total data that can
send by sender is 96 in one day. The calculation
formula is as follow in (1). The delay time sensor to
sender is according to user needs.
Total data (per day) n devices * 24 hours * (60
minutes / delay time sensor to sender)
(N
Format of monitoring data is shown in (Fig. 7).
15:40:55 7/6/2014 300 800 1 783 OFF
15:40:55 7/6/2014 300 800 2 693 OFF
15:40:55 7/6/2014 300 800 3 344 OFF
Fig. 7 Monitoring data
-
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Throughput

The w1 Lge

Fig. 8. Throughput transmission of monitoring data
over ADSL network

Based on test results, the average of throughput
monitoring data transmission all sender to receiver via
ADSL network (testing network) is 41.9334 Kbps for
331 bytes of text file. Sender 1 is 43.23465 Kbps,
sender 2 is 41.53512 Kbps, and sender 3 is 41.03043
Kbps. The throughput is shown in (Fig. 8).

Packet loss ratio

Based on test result, total per sender is 96
monitoring data sent succesfully, there is no packet
loss.

Packet Delay

Based on test results, the average of packet delay
monitoring data transmission all sender to receiver via
ADSL network is 0.034018 second for 331 bytes of
text file. It is shown in (Fig. 5). Sender | is 0.034418
second, sender 2 is 0.034206 second, and sender 3 is
0.033431 second. The delay is shown in (Fig. 9).
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Packet delay transmission of monitoring data over ADSL

V. CONCLUSION AND FUTURE WORKS

We have proposed:implementation of data delivery
mechanism using TCP protocol from one or multiple
sender to receiver. For the future. we will continuz to
be develop the delivery mechanism that will be

equipped with error detection and correction methods.
For the next implementation, data sent over 3G GSM
network. TCP protocol and error control features are
expected to minimize the occurrence of errors in data
delivery on irrigation monitoring system.
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