ISSN 2089-1083

SUN MOON UNIVERSITY ntikom wnavall ]

‘Asosiasi Perguruan Tinggi Informatika & Komputer

PROSIDING volume 03

SNATIKA 2010

Malang, 26 November 2015

diorganisasi oleh:
Lembaga Penelitian dan Pengabdian pada Masyarakat

Sekolah Tinggi Informatika dan Komputer Indonesia




ISSN 2089 - 1083

SNATIKA 2015

Seminar Nasional Teknologi Informasi, Komunikasi dan Aplikasinya
Volume 03, Tahun 2015

PROGRAM COMMITTEE

Prof. Dr. R. Eko Indrajit, MSc, MBA (Perbanas Jakarta)
Prof. Dr. Zainal A. Hasibuan (Universitas Indonesia)
Prof. Dr. Ir. Kuswara Setiawan, MT (UPH Surabaya)

STEERING COMMITTEE

Koko Wahyu Prasetyo, S.Kom, M.T.I
Subari, M.Kom

Daniel Rudiaman S., S.T, M.Kom
Jozua F. Palandi, M.Kom

Dedy Ari P., S.Kom

ORGANIZING COMMITTEE
Diah Arifah P., S.Kom, M.T
Laila Isyriyah, M.Kom
Mahendra Wibawa, S.Sn, M.Pd
Elly Sulistyorini, SE.

Siska Diatinari A., S.Kom

M. Zamroni, S.Kom

Ahmad Rianto, S.Kom

Septa Noviana Y., S.Kom
Roosye Tri H., A.Md.

Ery Christianto, Willy Santoso
U’un Setiawati, Isa Suarti

SEKRETARIAT

Lembaga Penelitian dan Pengabdian Kepada Masyarakat

Sekolah Tinggi Informatika & Komputer Indonesia (STIKI) — Malang
SNATIKA 2015

JI. Raya Tidar 100 Malang 65146, Tel. +62-341 560823, Fax. +62-341 562525
Website : snatika.stiki.ac.id

Email : snatika@stiki.ac.id



DAFTAR ISI

Halaman Judul

Kata Pengantar
Sambutan Ketua STIKI
Daftar Isi

Danang Arbian
Sulistyo,
Gunawan

Koko Wahyu
Prasetyo,
Setiabudi Sakaria

Titania Dwi Andini,
Edwin Pramana

Soetam Rizky
Wicaksono

Johan Ericka W.P

Sugeng Widodo,
Gunawan

Adi Pandu
Wirawan,
Maxima Ari
Saktiono,

Aab Abdul Wahab

Fitri Marisa

Septriandi Wira
Yoga,
Dedy Wahyu

ISSN 2089-1083
SNATIKA 2015, Volume 03

Penyelesaian  Fill-in  Puzzle

Algoritma Genetika

Dengan

Structural And Behavioral Models Of RFID-
Based Students Attendance System Using
Model-View-Controller Pattern

Penentuan Faktor Kredibilitas Toko Online
Melalui Pendekatan Peran Estetika Secara
Empiris

Implementing  Collaborative  Document
Management System In Higher Education
Environment

Evaluasi Performa Protokol Routing
Topology Based Untuk Pengiriman Data
Antar Node Pada Lingkungan Vanet
Template E-KTP
Indonesia

Matching Pada Citra

Penghematan Konsumsi Daya Node Sensor
Nirkabel Untuk Aplikasi Structural Health
Monitoring Jembatan

Model Dan Implementasi Teknik Query
Realtime Database Untuk Mengolah Data
Finansial Pada Aplikasi Server Pulsa Reload
Berbasis .Net

Efisiensi Energi Pada Heterogeneous
Wireless  Sensor  Network  Berbasis
Clustering

Halaman

12-21

22-25

26-29

30-35

36-40

41 -47

48 -53



10

11

12

13

14

15

16

17

18

19

Herdiyanto,
Arip Andrika

Andri Dwi
Setyabudi Wibowo

Julie Chyntia Rante,
Khodijah Amiroh,
Anindita Kemala H

Megawaty

Puji Subekti

Inovency Permata
Wibowo,

Hendry Setiawan,
Paulus Lucky Tirma
Irawan

Diah Arifah P.,
Laila Isyriyah

Riki Renaldo,
Nungsiyati,
Muhamad
Muslihudin,
Wulandari,
Deni Oktariyan

Nurul Adha Oktarini
Saputri,
Ida Marlina

Nur Nafi'yah

Philip Faster Eka
Adipraja,
Sri A.K. Dewi,

Kinematik Terbalik Robot Hexapod 3dof

Performansi  Protokol Pegasis Dalam
Penggunaan Efisiensi Energi Pada Jaringan
Sensor Nirkabe

Analisis Perangkat Ajar Relational
Database Model Berbasis Multimedia
Interaktif

Perbandingan Perhitungan Matematis Dan
SPSS Analisis Regresi Linear Studi Kasus
(Pengaruh 1Q Mahasiswa Terhadap IPK)

Desain Prototype Aplikasi Penyembuhan
Stroke Melalui Gerak Menggunakan Kinect

Sistem Pendukung Keputusan Evaluasi
Kinerja Untuk Penentuan Pegawai Terbaik
Menggunakan Fuzzy Simple Additive
Weighted (FSAW)

Fuzzy SAW (Fuzzy Simple Additive
Weighting) Sebagai Sistem Pendukung
Keputusan Dalam Memilih  Perguruan
Tinggi Di Kopertis Wilayah Il (Study Kasus:
Provinsi Lampung )

Analisis  Kualitas  Layanan  Website
Perguruan Tinggi Abdi Nusa Palembang
Dengan Metode Servqual

Clustering Keahlian Mahasiswa Dengan
SOM (Studi Khusus: Teknik Informatika
Unisla)

Keamanan
Dalam

Dan
Indonesia

Analisis Efektifitas
Ecommerce Di
Menghadapi MEA

Vi

54 -61

62 - 65

66 - 69

70-75

76 - 82

83-88

89-98

99 - 104

105-110

111-117



20

21

22

23

24

25

26

27

28

29

30

Lia Farokhah

Novri Hadinata,
Devi Udariansyah

Nurul Huda,
Nita Rosa
Damayanti

Sri Mulyana,
Retantyo Wardoyo,
Aina Musdholifah

Setyorini

Anang Andrianto

Dinny Komalasari

Vivi Sahfitri,
Muhammad Nasir,
Kurniawan

Evy
Poerbaningtyas,
L N Andoyo

Kukuh Nugroho,
Wini Oktaviani,
Eka Wahyudi
Megawaty

Emiliana
Meolbatak,

Implementasi Metode Web Engineering
Dalam Perancangan Sistem Informasi
Penerimaan Mahasiswa Baru Dan Tes
Online

Perencanaan Strategis Sistem Informasi
Pada Perguruan Tinggi Swasta Sekolah
Tinggi llmu Kesehatan Masyarakat Abdi
Nusa Palembang

Sistem Pakar Medis Berbasis Aturan
Rekomendasi Penanganan Penyakit Tropis

Sistem Informasi Manajemen Pendidikan

Melalui Media Pembelajaran Aplikasi
Mobile E-Try Out Berbasis Android
Pengembangan Portal Budaya Using
Sebagai Upaya Melestarikan Dan
Mengenalkan Kebudayaan Kepada
Generasi Muda

Perencanaan Strategis Sistem Informasi

Dan Teknologi Informasi Pada Sekretariat
Dewan Perwakilan Rakyat Daerah Kota
Prabumulih

Sistem Penunjang Keputusan Penentuan
Penerimaan Beras Miskin

Sistem Geoserver Pertanian Dengan Postgis
Guna Mempermudah Pengolahan Data
Penyuluhan Petani Di Kabupaten Malang

Pengukuran Unjuk Kerja Jaringan Pada
Penggunaan Kabel UTP Dan STP

Perancangan Sistem Informasi Stasiun
Palembang TV Berbasis Web

Penerapan Model Multimedia Sebagai
Media Pembelajaran Alternatif Untuk

Vii

118-125

126-131

132-137

138 -142

143 - 149

150 - 158

159 - 164

165 - 169

170-174

175-177

178 -184



31

32

33

34

Yulianti Paula Bria

Merry Agustina,
A. Mutatkin Bakti

Nuansa Dipa
Bismoko,
Wahyu Waskito,
Nancy Ardelina

Widodo,

Wiwik Utami,
Nukhan Wicaksono
Pribadi

Subari,
Ferdinandus

Meningkatkan Self Motivated Learning Dan
Self Regulated Learning

Penentuan Distribusi  Air  Bersih  Di
Kabupaten X Menggunakan Metode Simple
Additive Weighting (SAW)

Sistem Komunikasi Multihop Sep Dengan
Dynamic Cluster Head Pada Jaringan Sensor
Nirkabel

Pencegahan Residivisme Pelaku Cybercrime
Melalui  Model Pembinaan Berbasis
Kompetensi Di Lembaga Pemasyarakatan

Sistem Information Retrieval Layanan
Kesehatan Untuk Berobat Dengan Metode
Vector Space Model (VSM) Berbasis Webgis

viii

185 -188

189 -193

194 - 201

202 - 212



Structural and Behavioral Models of RFID-based Students
Attendance System Using Model-View-Controller Pattern

Koko Wahyu Prasetyo, Setiabudi Sakaria
Department of Informatics Engineering
Sekolah Tinggi Informatika & Komputer Indonesia
(STIKI Malang)
kwprasetyo@gmail.com, setiabudi@stiki.ac.id

ABSTRACT

A student attendance management system is needed by higher education institution due to the fact that the
students’ attendance are one of the critical factors which decide their academic achievement. The
practice of managing the attendance based on the signatures collected on papers is considered inefficient.
This paper presents a set of structural and behavioral models which can be implemented as a student
attendance management system which utilizes RFID technology. The ability of RFID tags to promptly
deliver accurate authentication information should improve the students attendance management process
efficiency. The structural and behavioral models presented in this paper are using UML class diagram
and sequence diagram notations. The models are developed based on the technical architecture of model-

view-controller (MVC) pattern.

Keywords: structural model, class diagram, behavioral model, sequence diagram, RFID.

1.Introduction

Students” academic achievement is one
of the main excellence factors of any higher
education institutions. Many researches have
concluded that students’ attendance are one of
the most dominant factors that can decide their
academic achievement. Students who attend
classes more regularly tend to demonstrate
better academic performancel® Students who
generally do well in academic examinations are
those who regularly attend their classes in
punctual and proper way™l. Another study has
also stated that student’s attendance was a better
predictor of academic grade than any other
factorst’.,

Institutions which still use paper-based
procedures are considered as inefficient, not
only in attendance recording process but also in
their efforts to produce various kinds of
administrative reports. That practice will also
require the institution management board to
establish a good quality filing system to store
the attendance records(®. This indicates the
urgency for a more efficient way of tackling the
difficulties.

RFID (Radio Frequency Identification)
is an automated identification and data
collection technology which recently gains
more attention because of its low cost and

advanced usesft. RFID combines radio
frequency and microchip technologies as
identification, monitoring, and security system.
RFID technology uses small chips called RFID
tags which can store and transmit information to
an RFID scanner device. It can be used both for
retrieving and writing data on to RFID tags
without physical contact with the scanner
device®l. The benefit of RFID technology in
providing accurate data in shorter time will
likely improve the efficiency of any systems
which implement the technology?l.

2.Method

The object-oriented analysis and
design approaches are most associated with a
phased development methodology. The primary
difference between a traditional approach like
structured design and an object-oriented
approach is how a problem is decomposedl.

UML (Unified Modeling Language) is
made up of a variety of modeling techniques,
dealing with various aspects of the system
development. This research uses following
process which is adopted from the principles of
object-oriented analysis and design approach
and based on UML notations:
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Figure 1: System analysis and design
process

The first step after case study analysis
is producing functional ~models based on
identified business process and its functional
requirements. The next step is producing
structural and behavior models. In this step,
class diagram notation is used to develop a
domain model. Domain model are the
representation of potential business objects
which later can be converted as systems classes.
Static classes are then developed based on
domain models. Classes behaviors and any
interactions that could possibly happened

Controller

Domain Models
(DAO) (POJO)

Data Access Object

g

Figure 2: Model-View-Controller (MVC)
technical architecture

3.Results

A functional model for student
attendance system is represented by use cases
models which describe the system’s functions
from the users’ point of view. Functional model
creation involves four sub-stepst™: identifying
actors and use cases, creating a use case model,
creating the use case description, and analysis of
the use cases.

between classes are then presented by using
sequence diagram.

The structural and behavioral modeling
are developed based on Model-View-Controller
(MVC) design pattern. The premise behind
MVC pattern is that the application models are
divided into three distinct areas!*"!:

e Model: This is an object representation
of the data, usually read from database.

e View: This is the boundary between
the computer and the user, usually
refers to the GUI (graphical user
interface) form or web page.

e Controller: This is the connector
between Model and View components.

When a request is received by the

system, the controller fetches the data

from the model, decides which view to
show the user, and hands the requisite
data to the view.

In addition to MVC pattern explained
above, the structural and behavioral models
presented in this paper are also utilize Data
Access Object (DAO) classes. A Data Access
Object (DAO) provides an abstraction from the
underlying database. A DAO class includes
“finder” methods that access the database and
return instances of domain classes

Figure 3: Attendance management system Use-
Case Model

The identified main actors based on the
business process analysis are lecturers, students,
and academic administrators®),  Additional
actor is introduced to deal with administrative
tasks of the proposed system, such as system
users and privileges management.

SNATIKA 2015, ISSN 2089-1083, page |8



Lecturer opens the class
and signs-in to the
attendance system

Lecturer selects the active
class provided by the
system

Students have their
smartcard scanned to
record the attendance

N

End of course sesson?

Lecturer delivers course
material

Lecturer validates the
attendance on the system

Attendance isvalid? Lecturer ends the class|

Y

Lecturer completes the
class session activity form
Lecturer ends the course
session

Finish

Figure 4: Activity model of the designed
attendance recording process

Figure 4 above illustrates the designed
process of student attendance management
system which is proposed in this paper.
Lecturers can use the system to begin the class
and initiates the attendance recording process.
Students can then use their own RFID tags to
record their attendance to the system. At the end
of the session, lecturers validate the attendance
record and close the session by providing
activity details into the system.

Figure 5: Domain model of student attendance
management system

The functional model which is
produced previously is then analyzed to develop
the domain model of the system which is
presented in Figure 5. The domain model
consisted a number of classes related to the
student attendance management process. The
next step is to produce a set of static classes
based on the domain models and MVC
architectural pattern.

Schete

+ Schesuelsing,Sivg) Sehele| | IndeaumByd

st SugenDa0 \

+ fndSudenydsung) Suden

Figure 6: Static classes of student attendance
management system

The static classes are presented in class
diagram notation. Based on MVC pattern, the
classes are classified into three distinct
functions (model, view, and controller
functions). The model classes consist of domain
model classes and DAO classes. The domain
classes are likely to be implemented into
persistence objects, while the DAO classes
handle any database-related functions of their
respective domain model class.

A set of sequence diagrams are then
produced after the static models are defined and
classified by their respective functions.
Sequence diagrams are used to illustrate
behaviors of the classes and any interactions
happened between them. The interactions are
presented in the form of exchanging messages
and procedure calls.

t0 0 00O
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|
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Figure 7: Sequence model of class schedule
retrieval
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The sequence model presented above
illustrates the process that happened when the
lecturer sign-in to the system. The system will
retrieve any active class schedule which are
associated with the lecturer. Any class schedule
entries that are active in that term of year will be
presented in the display and can be selected by
the lecturer.

The sequence model presented above
illustrates the process that is triggered when the
lecturer select an available class which will be
started soon. The system then retrieves any
students records which are enrolled to the
selected class. All of the students that associated
with that class are displayed in the form and the
attendance is ready to be recorded.

1100000

o -~ ~
|
|
|

Atendanoefom - SessionContoller SessionDAO RFIDScamer  AtiendanceDAO
|
|
|
|

|
recordAttendance(). !

————

recordAtendancel |

| |
endSesson) |

Figure 8: Sequence model of attendance
recording

The sequence model presented above
illustrates the fundamental process of the
system. After the system displayed the
participants list, the lecturer open the session
and trigger the attendance recording process.
After the session marked as open, the students
can bring their RFID card near the scanner so
the attendance can be recorded by the system.
The RFIDScanner class can be developed as
interface class and implemented based on any
application programming interface (API)
provided along with the RFID device.

4.Conclusion

The projected benefit of the proposed
RFID-based attendance management system is
to improve the efficiency of student attendance
management process and also reduce the rate of
errors in managing student’s attendance records.
The system is also aiming to help the academic
administrators and management boards to
provide any attendance reports based on certain
set of criterias.

The set of structural and behavioral
models presented in this article can be used as a
blueprint to develop an RFID-based attendance
management application system. The models
can be implemented by using any programming
language that endorse the object-oriented
programming approach
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