TELKOMNIKA

Universitas
Ahmad Dahlan

ABOUT LOGIN REGISTER SEARCH CURRENT

ANNOUNCEMENTS

Home > Archives > Vol 17, No 1

Vol 17, No 1
February 2019

(Telecommunication Computing Electronics and Control)

USER

— 1

Username

Password

O Remember me

DOI: http://dx.doi.org/10.12928/telkomnika.v17i1

Table of Contents

Nature grasping by a cable-driven under-actuated anthropomorphic robotic
hand

Li Tian, Nadia Magnenat Thalman, Daniel Thalmann, Jianmin Zheng

A wideband reflectarray antenna based on organic substrate materials
H. I. Malik, M. Y. Ismail, Sharmiza Adnan, S. R. Masrol, N. Nafarizal

Comparative study of selected subcarrier index modulation OFDM schemes
Rawaa J. Hasan, Hikmat N. Abdullah

Research, design and fabrication of a microwave active filter for
nanosatellite’s receiver front-ends at s-band

Linh Ta Phuong, Bernard Journet, Duong Bach Gia

Development of wireless and intelligent home automation system

Khalil Azha Mohd Annuar, Muhammad Faiq Maharam, Nik Azran Ab Hadi, Mohamad Haniff

Harun, Mohd Firdaus Mohd Ab Halim

Evaluation of network security based on next generation intrusion prevention
system
Gilang Intan Permatasari Duppa, Nico Surantha

Performance of cluster-based cognitive multihop networks under joint impact
of hardware noises and non-identical primary co-channel interference
Pham Minh Nam, Tran Trung Duy, Phan Van Ca

Dual-band aperture coupled antenna with harmonic suppression capability

Faza Syahirah Mohd Noor, Zahriladha Zakaria, Herwansyah Lago, Maizatul Alice Meor Said

Performance comparison of transmitting jumbo frame on Windows and Linux
System

Supriyanto Praptodiyono, Rian Sofhan, Anggoro S. Pramudyo, Teguh Firmansyah, Azlan
Osman

Design of spiral labyrinth microstrip antenna for DVB-T application
Indra Surjati, Syah Alam, Juliarto Karnadi

Analysis of switching and matching stubs in reconfigurable power divider with
SPDT switch function

N. Edward, N. A. Shairi, Z. Zakaria, 1. D. Saiful Bahri

Comparison of stemming algorithms on Indonesian text processing
Afian Syafaadi Rizki, Aris Tjahyanto, Rahmat Trialih

Biometric identification using augmented database
Regina Lionnie, Ellisa Agustina, Wahju Sediono, Mudrik Alaydrus

Analysis of DBSCAN and K-means algorithm for evaluating outlier on RFM
model of customer behaviour

Siti Monalisa, Fitra Kurnia

Hybrid model for forecasting space-time data with calendar variation effects
Suhartono Suhartono, I Made Gde Meranggi Dana, Santi Puteri Rahayu

Load balancing clustering on moodle LMS to overcome performance issue of
e-learning system
Mujiono Sadikin, Raka Yusuf, Arif Rifai D.

New instances classification framework on Quran ontology applied to question

o
=

o
S

o
5

TEMPLATE

‘17| | TELKOMNIKA

‘Y] | TEMPLATE

]

ONLINE SUBMISSION

QUICK LINKS

Author Guideline
Editorial Boards
Reviewers

Online Submission
Abstracting and
Indexing

Scopus: Add missing
document
Publication Ethics
Visitor Statistics
Contact Us

.

..

.

JOURNAL CONTENT

Search

Search Scope
All v

Browse
« By Issue
« By Author
« By Title
« Other Journals

SIR 2020

0.258



answering system

Fandy Setyo Utomo, Nanna Suryana, Mohd Sanusi Azmi
The design of smart notification on android gadget for academic
announcement

Agustina Heryati, Evi Yulianti, Faradillah Faradillah, Dewi Sartika, Dhamayanti
Dhamayanti, Imelda Saluza, Ahmad Sanmorino

Remote interpreter API model for supporting computer programming adaptive
learning

Rosihan Ari Yuana, Ignasius Agus Leonardo, Cucuk Wawan Budiyanto

Ontology design based on data family planning field officer using OWL and
RDF

Rolly Maulana Awangga, Setiawan Assegaff, Syafrial Fachri Pane, Muhammad Firman
Kahfi

A gamification framework to enhance students’ intrinsic motivation on MOOC
Rujianto Eko Saputro, Sazilah Salam, Mohd. Hafiz Zakaria, Toni Anwar
Knowledge management system SOP using semantic networks connected
with personnel information system: case study Universitas Singaperbangsa
Karawang
Intan Purnamasari, Irman Hermadi, Yani Nurhadryani

Assessing students’ continuance intention in using multimedia online learning
Tagwa Hariguna, Akmal Akmal

Blood image analysis to detect malaria using filtering image edges and

classification

Murk Hassan Memon, Tariq Jamil Saifullah Khanzada, Sheeraz Memon, Syed Raheel
Hassan

The antecedent of citizen intention use of e-government service
Taqwa Hariguna, Chung-Wen Hung, Husni Teja Sukmana

Modelling and implementation of 9tka game with MaxN algorithm
Dina Stefani, Frederikus J., Irene Astuti Lazarusli, Samuel Lukas, Petrus Widjaja

Private cloud storage implementation using OpenStack Swift

Agustinus Noertjahyana, Juan Reno, Henry Novianus Palit, Justinus Andjarwirawan
Integrating fuzzy logic and genetic algorithm for upwelling prediction in
Maninjau Lake

Muhammad Rofiq, Yogie Susdyastama Putra, Wayan Firdaus Mahmudy, Herman Tolle, Ida
Wahyuni, Philip Faster Eka Adipraja, Hafrijal Syandri

Natural Automatic Musical Note Player using Time-Frequency Analysis on
Human Play
Khafiizh Hastuti, Arry Maulana Syarif, Ahmad Zainul Fanani, Aton Rustandi Mulyana

A coupled-line balun for ultra-wideband single-balanced diode mixer
M. Y. Algumaei, N. A. Shairi, Z. Zakaria, A. M. Zobilah, N. Edward

The influence of sampling frequency on tone recognition of musical
instruments

Linggo Sumarno, Kuntoro Adi

Stereo matching based on absolute differences for multiple objects detection
Rostam Affendi Hamzah, Melvin Gan Yeou Wei, Nik Syahrim Nik Anwar

Cognitive artificial-intelligence for doernenburg dissolved gas analysis

interpretation

Karel Octavianus Bachri, Umar Khayam, Bambang Anggoro Soedjarno, Arwin Datumaya
Wahyudi Sumari, Adang Suwandi Ahmad

Implementation of web scraping on github task monitoring system
Rolly Maulana Awangga, Syafrial Fachri Pane, Restiyana Dwi Astuti

The use of mobile-assisted virtual reality in fear of darkness therapy

Erick Paulus, Mira Suryani, Puspita Adhi Kusuma Wijayanti, Firdaus Perdana Yusuf, Aulia
Iskandarsyah

Reference broadcast synchronization and time division multiple access
implementation on WSN

Sabriansyah Rizgika Akbar, Mochammad Hannats Hanafi Ichsan, Aulia Arif Darmawan
WSN performance based on node placement by genetic algorithm at smart
home environment

Mochammad Hannats Hanafi Ichsan, Wijaya Kurniawan, Gembong Edhi Setyawan, Irma
Asri Kartika Sandy

An idea of intuitive mobile diopter calculator for myopia patient
Komang Candra Brata, Mukhammad Sharif Hidayatulloh

Big 5 ASEAN capital markets forecasting using WEMA method

139-146

o
5

147-152

©
=
=

153-160

o
5

161-169

o
=
=

170-178

o
O
5

179-186

202-209

o
=
5

210-217

o
=4
5

218-225

o
=
=

226-234

o
o
=1

235-245

o
=
5

246-252

o
5

253-260

o
=4
5

261-267

o
=
=

268-274


Henry Palit
Highlight

Henry Palit
Highlight


Seng Hansun, Marcel Bonar Kristanda, P. M. Winarno

Optimization of smart traffic lights to prevent traffic congestion using fuzzy
logic

Dian Hartanti, Rosida Nur Aziza, Puji Catur Siswipraptini
Digital book for assessment and evaluation courses based on Kvisoft-kelase
asynchronous pattern

Dewa Gede Hendra Divayana, Nyoman Santiyadnya, I Gede Ratnaya, I Gede Sudirtha,
Suratmin Suratmin, I Putu Darmayasa

Recent development in electronic nose data processing for beef quality
assessment

Riyanarto Sarno, Dedy Rahman Wijaya

Lane detection system for day vision using altera DE2
Amjad J. Humaidi, Mohammed Abdulraheem Fadhel, Ahmed R. Ajel

Architecture design for a multi-sensor information fusion processor

Catherine Olivia Sereati, Arwin Datumaya Wahyudi Sumari, Trio Adiono, Adang Suwandi
Ahmad

Quartz crystal microbalance based electronic nose system implemented on
Field Programmable Gate Array
Misbah Misbah, Muhammad Rivai, Fredy Kurniawan

High secure buffer based physical unclonable functions (PUF’s) for device
authentication

Sadulla Shaik, Anil Kumar Kurra, A. Surendar

2.45 GHz rectenna with high gain for RF energy harvesting

Maizatul Alice Meor Said, Zahriladha Zakaria, Mohd Nor Husain, Mohamad Harris Misran,
Faza Syahirah Mohd Noor

Fit-NES: wearable bracelet for heart rate monitoring

Muhammad Ikhsan Sani, Giva Andriana Mutiara, Raden Sri Dewanto Wijaya Putra
Study of direct current motor power requirement for manikin smart irrigation
systems

Folkes E. Laumal, Darmawan Napitupulu, Oktaf B. Kharisma, Kusa B. N. Nope, Robinson
A. Wadu

Simulation of mixed-load testing process in an electronic manufacturing
company
Hayati Mukti Asih, Chong Kuan Eng, Lee Mei Ph'ng

Squirrel cage induction motor scalar control constant V/F analysis

K. A. M. Annuar, M. R. Sapiee, Rozilawati M. Nor, M. S. M. Azali, M. B. N. Shah, Sahazati
Md. Rozali

DC bus stabilization using passive damping network in distributed power
system with constant power load
Awang Bin Jusoh, Mohamad Hamka Bin Saiful, Tole Sutikno

Ambient light adaptive LED light dimmer
Taufik Taufik, William Xiong, Jonathan Sato, Saidah Saidah

Transistor mismatch effect on common-mode gain of cross-coupled amplifie
Zainul Abidin, Eka Maulana, Ramadhani Kurniawan Subroto, Wijono Wijono

Power loss analysis of current-modules based multilevel current-source power
inverters

Suroso Suroso, Winasis Winasis, Daru Tri Nugroho, Wahyu Tri Cahyanto

Classification of neovascularization using convolutional neural network model
Wahyudi Setiawan, Moh. Imam Utoyo, Riries Rulaningtyas

A colour-based building recognition using support vector machine
Mas Rina Mustaffa, Loh Weng Yee, Lili Nurliyana Abdullah, Nurul Amelina Nasharuddin

Energy scavenging using vibrations from bluetooth controlled DC motor

Ankita H Harkare, Sagar Welekar, Abhishek Maheshwari, Suraj Motwani, Saket Soholkar
Determination of solid material permittivity using T-ring resonator for food
industry

Rammah A. Alahnomi, Z. Zakaria, Zulkalnain Mohd Yussof, Tole Sutikno, Amyrul Azuan
Mohd Bahar, Ammar Alhegazi

A verification of periodogram technique for harmonic source diagnostic
analytic by using logistic regression
M. Manap, M. H. Jopri, A. R. Abdullah, R. Karim, M. R. Yusoff, AH Azahar

Speed limiter integrated fatigue analyzer (SLIFA): engineering design and
concept

o
=
=

337-348

392-399

o
=
=

400-407

o
O
S

425-437



Hadi Pranoto, A.M. Leman, Fajar Anggara, Muhammad Kholil

Analysis of UAV multicopter of air photography in New Yogyakarta
International Airports

Indreswari Suroso, Erwhin Irmawan

Prediction of PID control model on PLC
Erwani Merry Sartika, T. Rudi Sarjono, Diki Dwi Saputra

Anthropomorphic transradial myoelectric hand using tendon-spring
mechanism

Mochammad Ariyanto, Rifky Ismail, Joga D. Setiawan, Elga P. Yuandi

TELKOMNIKA Telecommunication, Computing, Electronics and Control

ISSN: 1693-6930, e-ISSN: 2302-9293

Universitas Ahmad Dahlan, 4th Campus

JI. Ringroad Selatan, Kragilan, Tamanan, Banguntapan, Bantul, Yogyakarta, Indonesia 55191
Phone: +62 (274) 563515, 511830, 379418, 371120

Fax: +62 274 564604

View TELKOMNIKA Stats



LA TELKOMNIKA

Ahmad Dahlan (Telecommunication Computing Electronics and Control)

ABOUT LOGIN SToeTTe ST "RCH CURRENT ARCHIVES

ANNOUNCEMENTS

Home > Editorial Team

Editorial Team

TELKOMN

USER

Editor-in-Chief
Assoc. Prof. Dr. Tole Sutikno, Universitas Ahmad Dahlan, Indonesia

Area Editor for Electrical Power Engineering
Assoc. Prof. Dr. Ahmet Teke, Cukurova University, Turkey

Area Editor for Electronics Engineering
Prof. Ing. Mario Versaci, Universita degli Studi di Reggio Calabria, Italy

Area Editor for Power Electronics and Drives
Prof. Dr. Yang Han, University of Electronic Science and Technology of China, China

Area Editor for Instrumentation and Control Engineering
Prof. Dr. Paolo Visconti, University of Salento, Italy

Area Editor for Signal, Image and Video Processing
Prof. Dr. Nidhal Carla Bouaynaya, Rowan University, United States

Area Editor for Communication System Engineering
Prof. Dr. Zahriladha Zakaria, Universiti Teknikal Malaysia Melaka, Malaysia

Area Editor for Computer Network and System Engineering
Assoc. Prof. Dr. Muhammad Nadzir Marsono, Universiti Teknologi Malaysia, Malaysia

Area Editor for Computer Science and Information System
Assoc. Prof. Dr. Wanquan Liu, Curtin University of Technology, Australia

Area Editor for Machine Learning, AI and Soft Computing
Prof. Dr. Luis Paulo Reis, Universidade do Porto, Portugal

Area Editor for Internet of Things
Assoc. Prof. Dr. Chau Yuen, Singapore University of Technology and Design, Singapore

Associate Editors
Prof. Dr. Simon X. Yang, University of Guelph, Canada
Prof. Dr. Ahmad Saudi Samosir, Lampung University, Indonesia

Prof. Dr. Alex Pappachen James, Indian Institute of Information Technology and Management-Kerala, India

Prof. Dr. Antonios Gasteratos, Democritus University of Thrace, Greece

Prof. Dr. Badrul Hisham Ahmad, Universiti Teknikal Malaysia Melaka, Malaysia

Prof. Dr. Chi-Hua Chen, Fuzhou University, China

Prof. Dr. Emilio Jimenez-Macias, University of La Rioja, Spain

Prof. Dr. Francis C. M. Lau, Hong Kong Polytechnic University, Hong Kong

Prof. Franco Frattolillo, Ph.D., University of Sannio, Italy

Prof. Dr. George A. Papakostas, International Hellenic University, Greece

Prof. Dr. Huchang Liao, Sichuan University, China

Prof. Longquan Yong, Shaanxi University of Technology, China

Prof. Dr. Mahmoud Moghavvemi, University of Malaya, Malaysia

Prof. Ing. Mario Versaci, Universita degli Studi di Reggio Calabria, Italy

Prof. Dr. Melchior Pierre, University of Bordeaux, France

Prof. Dr. Pascal Lorenz, University of Haute Alsace, France

Prof. Dr. Qiang Yang, Zhejiang University, China

Prof. Dr. Sanjay Misra, Covenant University, Nigeria

Prof. Dr. Surinder Singh, SLIET Longowal, India

Prof. Dr. Teddy Surya Gunawan, International Islamic University of Malaysia, Malaysia
Prof. Dr. Zhenyu Zhou, North China Electric Power University, China

Prof. Dr. Zita Vale, Instituto Politécnico do Porto, Portugal

Assoc. Prof. Dr. D. Jude Hemanth, Karunya University, India

Assoc. Prof. Dr. Hamed Mojallali, The University of Guilan, Iran, Islamic Republic of
Assoc. Prof. Dr. Imran Sarwar Bajwa, Islamia University, Pakistan

Assoc. Prof. Dr. Jumril Yunas, Universiti Kebangsaan Malaysia, Malaysia

Assoc. Prof. Dr. Peng Zhang, University of Connecticut, United States

Assoc. Prof. Dr. Shahrin Md Ayob, Universiti Teknologi Malaysia, Malaysia

Asst. Prof. Dr. Andrea Francesco Morabito, University of Reggio Calabria, Italy
Asst. Prof. Dr. Domenico Ciuonzo, University of Naples Federico II, Italy

Dr. Abdullah M. Iliyasu, Tokyo Institute of Technology, Japan

Dr. Adamu I. Abubakar, International Islamic University Malaysia, Malaysia

Dr. Anh-Huy Phan, Skolkovo Institute of Science and Technology (Skoltech), Russian Federation
Dr. Arafat Al-Dweik, Khalifa University, United Arab Emirates

Dr. Arcangelo Castiglione, University of Salerno, Italy

Dr. Arianna Mencattini, University of Rome "Tor Vergata", Italy

Dr. Athanasios Kakarountas, University of Thessaly, Greece

Dr. Aniello Castiglione, University of Naples Parthenope, Italy

Dr. Grienggrai Rajchakit, Maejo University, Thailand

Dr. Javed Igbal, Sarhad University of Science and Information Technology, Pakistan
Dr. Khader Shameer, Mount Sinai Health System, United States

Dr. Lai Khin Wee, Universiti Malaya, Malaysia

Asst. Prof. Dr. Makram A. Fakhri, University of Technology, Iraq

Mark S. Hooper, IEEE Consultants' Network of Silicon Valley, United States

Dr. Paolo Crippa, Universita'Politecnica delle Marche, Italy

Dr. Qammer Hussain Abbasi, University of Glasgow, United Kingdom

Dr. Ramon J. Duran, University of Valladolid, Spain

Dr. Saleem Abdullah, Abdul Wali Khan University Mardan, Pakistan

Dr. Santhanakrishnan V. R. Anand, New York Institute of Technology, United States
Dr. Sudhanshu Tyagi, Thapar Institute of Engineering and Technology, India

Dr. Winai Jaikla, King Mongkut's Institute of Technology Ladkrabang, Thailand

Editorial Board Members
Assoc. Prof. Dr. Tossapon Boongoen, Mae Fah Luang University, Thailand
Prof. Dr. Samir Ladaci, National Polytechnic School of Constantine, Algeria
Assoc. Prof. Dr. Nicola Ivan Giannoccaro, University of Salento, Italy
Dr. Imran Shafique Ansari, University of Glasgow, United Kingdom
Prof. Dr. Jia-Chin Lin, National Central University, Taiwan
Prof. Dr. Fateh Krim, Ferhat Abbas University of Setif, Algeria
Assoc. Prof. Dr. Mohd Ashraf Ahmad, Universiti Malaysia Pahang, Malaysia

— 1

Username

Password

0 Remember me

TEMPLATE

7 1 | TELKOMNIKA

‘Y] | TEMPLATE

I

ONLINE SUBMISSION

QUICK LINKS

Author Guideline
Editorial Boards
Reviewers

Online Submission
Abstracting and
Indexing

Scopus: Add missing
document
Publication Ethics
Visitor Statistics
Contact Us

DR

.

..

.

JOURNAL CONTENT

Search

Search Scope
All v

Browse
« By Issue
« By Author
« By Title
« Other Journals

SIR 2020



Dr. Brij Bhooshan Gupta, National Institute of Technology Kurukshetra, India

Dr. Haruna Chiroma, National Yunlin University of Science and Technology, Taiwan, Province of China
Assoc. Prof. Dr. Giovanni Pau, Kore University of Enna, Italy

Assoc. Prof. Dr. Candid Reig, University of Valencia, Spain

Assoc. Prof. Dr. Nik Rumzi Nik Idris, Universiti Teknologi Malaysia, Malaysia

Prof. Dr. Youssef Errami, University Chouaib Doukkali, Eljadida, Morocco

Prof. Dr. Faycal Djeffal, University of Batna, Batna, Algeria

Assoc. Prof. Dr. Jinsong Wu, Universidad de Chile, Chile

Dr. Auzani Jidin, Universiti Teknikal Malaysia Melaka, Malaysia

Assoc. Prof. Dr. Larbi Boubchir, University of Paris 8, France

Prof. Dr. Felix Albu, Valahia University of Targoviste, Romania

Prof. Dr. Tarek Bouktir, Ferhat Abbes University, Setif, Algeria

Dr. Lisandro Lovisolo, Universidade do Estado do Rio de Janeiro, Brazil

Dr. Kamil Dimililer, Near East University, Cyprus

Dr. Harish Chandra Dubey, Microsoft Corporation, United States

Dr. Thi-Lan Le, International Research Institute MICA, Viet Nam

Dr. Georgia Tseliou, Panepistimion Patron, Patra, Greece/European Patent Office (EPO), Netherlands
Dr. Vorapoj Patanavijit, Assumption University, Thailand

Dr. Abdulrahman Emhemed, Bright Star University, Libya

Dr. Taghi Javdani Gandomani, Shahrekord University, Iran, Islamic Republic of

Dr. Angelo Trotta, University of Bologna, Italy

Dr. Sushil S. Thale, Fr. C. Rodrigues Institute of Technology, India

Dr. Ying-Khai Teh, San Diego State University, United States

Prof. Salazar Addisson, Universidad Politécnica de Valencia, Spain

Dr. Prasant Kumar Sahu, IIT Bhubaneswar, India

Dr. Thanh D. Nguyen, Banking University of Ho Chi Minh City, Viet Nam

Dr. Riza Muhida, University of Bandar Lampung, Indonesia

Dr. Jitendra Mohan, Jaypee Institute of Information Technology, India

Dr Ebrahim Mattar, University of Bahrain, Bahrain

Dr. Pradeep Kumar, University of Kwazulu-Natal, South Africa

Dr. Taichen Chen, National Central University Taiwan, Taiwan, Province of China

Prof. Viranjay Mohan Srivastava, University of KwaZulu-Natal, South Africa

Dr. Pavan Kumar Y. V., Vellore Institute of Technology - Andhra Pradesh (VIT-AP) University, India
Prof. Liza Abdul Latiff, Universiti Teknologi Malaysia, Malaysia

Dr. Zairi Ismael Rizman, Universiti Teknologi MARA, Malaysia

Dr. Zaid Abdi Alkareem Alyasseri, University of Kufa, Iraq

Dr. Reghunadhan Rajesh, Central University of Kerala, India

Dr. Dimitri Papadimitriou, University of Antwerp - imec, Belgium

Dr. Danilo Avola, Universita degli Studi di Roma La Sapienza, Italy

Prof. Dr. Eros Pasero, Politecnico di Torino, Italy

Dr. Abdalhossein Rezai, ACECR, Iran, Islamic Republic of

Dr. Karthikeyan Ramasamy, M.Kumarasamy College of Engineering, Karur, TamilNadu, India., India
Dr. Kennedy O. Okokpujie, Covenant University, Nigeria

Dr. Syed Manzoor Qasim, King Abdulaziz City for Science and Technology, Saudi Arabia
Dr. Sébastien Lalléchére, Université Clermont Auvergne, France

Prof. Mohammed I. Alghamdi, Al-Baha University, Saudi Arabia

Prof. Dr. Eric Renault, LIGM, Université Gustave Eiffel, CNRS, ESIEE Paris, France
Prof. Dr. Leo P. Ligthart, Delft University of Technology, Netherlands

Prof. Dr. Mohammad Faiz Liew Bin Abdullah, Universiti Tun Hussein Onn Malaysia, Malaysia
Prof. Ming-Fong Tsai, National United University, Taiwan, Province of China

Prof. Dr. Yongmin Zhang, Central South University, China

Prof. Dimitrios Chrysostomou, Aalborg University, Denmark

Prof. Young-Long Chen, National Taichung University of Science and Technology, Taiwan
Dr. Carlo Massaroni, Universita Campus Bio-Medico di Roma, Italy

Dr. Muhammad Zeeshan Shakir, University of the West of Scotland, United Kingdom
Dr. Min Keng Tan, Universiti Malaysia Sabah, Malaysia

Dr. Chrysovalantou Ziogou, Centre for Research and Technology Hellas, Greece

Dr. Nuri Yilmazer, Texas A&M University-Kingsville, United States

Dr. Quoc-Tuan Vien, Middlesex University, United Kingdom

Dr. Vasco N. G. J. Soares, Polytechnic Institute of Castelo Branco, Instituto de Telecomunicagdes, Portugal
Dr. Ashkan Sami, Shiraz University, Iran, Islamic Republic of

Dr. Ahmed Toaha Mobashsher, The University of Queensland, Australia

Dr. Md Jan Nordin, Universiti Kebangsaan Malaysia, Malaysia

Dr. Nafarizal Nayan, Universiti Tun Hussein Onn Malaysia, Malaysia

Dr. Mohd Yusoff Mashor, Universiti Malaysia Perlis (UNIMAP), Malaysia

Alireza Ghasempour, University of Applied Science and Technology, United States

Dr. Haikal El Abed, Technical Trainers College (TTC), Saudi Arabia

Dr. Dinh-Thuan Do, Wireless Communications Research Group, Ton Duc Thang University, Viet Nam
Prof. Ahmed El Oualkadi, Abdelmalek Essaadi University, Morocco

Dr. Harikumar Rajaguru, Bannari Amman Institute of Technology, India

Dr. Nuno Rodrigues, Instituto Politécnico de Braganga, Portugal

Dr. Marco Pellegrini, LIF Srl, Italy

Prof. Carlos Machado Ferreira, Instituto Superior de Engenharia de Coimbra, Portugal
Prof. Felix J. Garcia Clemente, University of Murcia, Spain

Prof. Dr. Hussain Al-Ahmad, University of Dubai, United Arab Emirates

Prof. Chao Hsien Lee, National Taipei University of Technology, Taiwan

Prof. Dr. Mirostaw Swiercz, Politechnika Bialostocka, Poland

Prof. Dr. Media Anugerah Ayu, Sampoerna University, Indonesia

Prof. Dr. Omar Lengerke, Universidad Auténoma de Bucaramanga, Colombia

Prof. Dr. Srinivasan Alavandar, CK College of Engineering and Technology, India
Assoc. Prof. Dr. Lunchakorn Wuttisittikulkij, Chulalongkorn University, Thailand
Assoc. Prof. Dr. Mochammad Facta, Diponegoro University, Indonesia

Assoc. Prof. Dr. Mohamed Arezki Mellal, M'Hamed Bougara University, Algeria

Assoc. Prof. Dr. Naziha Ahmad Azli, Universiti Teknologi Malaysia, Malaysia

Asst. Prof. Dr. Supavadee Aramvith, Chulalongkorn University, Thailand

Dr. Achmad Widodo, Universitas Diponegoro, Indonesia

Dr. Sandeep Saxena, Galgotias College of Engineering and Technology Greater Noida (U.P), India
Asst. Prof. Dr. Mohammed I. Younis, University of Baghdad, Iraq

Dr. Azian Azamimi Abdullah, Universiti Malaysia Perlis, Malaysia

Dr. Ahmed Elmisery, University of South Wales, United Kingdom

Dr. Maria Chiara Caschera, CNR IRPPS, Italy

Dr. Azura Che Soh, Universiti Putra Malaysia, Malaysia

Dr. José Alfredo Ferreira Costa, Universidade Federal do Rio Grande do Norte, Brazil
Dr. Tianhua Xu, University of Warwick, United Kingdom

Dr. Petru Adrian Cotfas, Transilvania University of Brasov, Romania

Dr. Sorin Ioan Deaconu, Politechnica University Timisoara, Romania

Dr. Deris Stiawan, Universitas Sriwijaya, Indonesia

Dr. Ke-Lin Du, Concordia University, Canada

Dr. Farhan Aadil, COMSATS Institute of Information and Technology, Pakistan

Dr. Vicente Garcia Diaz, University of Oviedo, Spain

Dr. Mihai Gavrilas, Technical University of Iasi, Romania

Dr. Abdelfatteh Haidine, ENSA El Jadida - University Chouaib Doukkali, Morocco

Dr. Hazura Haroon, Universiti Teknikal Malaysia Melaka, Malaysia

Dr. Jacek Stando, Technical University of Lodz, Poland

Dr. Nisheeth Joshi, Banasthali University, India

Dr. Iakov S. Korovin, Southern Federal University, Russian Federation

Dr. Karl R. P. H. Leung, Hong kong Instittute of Vocational Education, Hong Kong

Dr. Luca Di Nunzio, University of Rome Tor Vergata

Dr. Munawar A Riyadi, Universitas Diponegoro, Indonesia

Dr. Rostam Affendi Hamzah, Universiti Teknikal Malaysia Melaka, Malaysia

Dr. Youssef Said, Tunisie Telecom Sys'Com Lab, National Engineering School of Tunis (ENIT), Tunisia

TELKOMNIKA Telecommunication, Computing, Electronics and Control

ISSN: 1693-6930, e-ISSN: 2302-9293

Universitas Ahmad Dahlan, 4th Campus

JI. Ringroad Selatan, Kragilan, Tamanan, Banguntapan, Bantul, Yogyakarta, Indonesia 55191



Phone: +62 (274) 563515, 511830, 379418, 371120
Fax: +62 274 564604

Statcounter

View TELKOMNIKA Stats



Dashboard  Authorsearch  Sources @ m HP
Source details
. . . . . CiteScore 2020 ®
Telkomnika (Telecommunication Computing Electronics and 29
Control)
Scopus coverage years: from 2011 to Present
SJR 2020 o
Publisher: Universitas Ahmad Dahlan 0.258
ISSN: 1693-6930 E-ISSN: 2087-278X
Subject area: (Engineering: Electrical and Electronic Engineering)
SNIP 2020 ®
Source type: Journal 0.746
View all documents » Set document alert = Source Homepage
CiteScore  CiteScore rank & trend  Scopus content coverage
CiteScore 2020 v CiteScoreTracker 2021 ®
2 2 2,987 Citations 2017 - 2020 2 6 3,434 Citations to date
* 1,360 Documents 2017 - 2020 * 1,323 Documents to date
Calculated on 05 May, 2021 Last updated on 04 November, 2021 « Updated monthly
CiteScore rank 2020 ®
Category Rank Percentile
Engineering
Electrical and #373/693 46th
Electronic
Engineering
View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site ¢
About Scopus Language Customer Service
What is Scopus BABICUIVER S Help
Content coverage YIHRZI &R ST Contact us
Scopus blog TR EIR P X
Scopus API Pycckun asbik
Privacy matters
ELSEVIER Terms and conditions »  Privacy policy »
Copyright © Elsevier B.V a. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the RELX

use of cookies.



TELKOMNIKA, Vol.17, No.1, February 2019, pp.218~225
ISSN: 1693-6930, accredited First Grade by Kemenristekdikti, Decree No: 21/E/KPT/2018
DOI: 10.12928/TELKOMNIKA.v17i1.11599 m 218

Private cloud storage implementation using
OpenStack Swift

Agustinus Noertjahyana*, Juan Reno, Henry Novianus Palit, Justinus Andjarwirawan
Informatics Engineering, Faculty of Industrial Technology, Petra Christian University
Siwalankerto St., Jawa Timur, Indonesia, 121-131, 031-2983456
*Corresponding author, e-mail: agust@petra.ac.id

Abstract

The use of distributed and parallel computer systems is growing rapidly, requiring an appropriate
system to support its work processes. One technology that supports distributed computer systems is cloud
computing. This system can generate the need to maximize the use of existing computing resources, one
of which is in the form of cloud-based storage. The computer laboratory of Informatics Department of Petra
Christian University has very large resources, but they have not been optimized in the utilization of existing
storage devices. This condition gives the idea to utilize computers in the laboratory with cloud, so the
storage can be used well. This implementation used the OpenStack cloud framework, which could provide
laaS service. From some existing OpenStack services, storage management used OpenStack Swift on its
processing. OpenStack Swift is a cloud-based storage service that leverages various computing
resources. After the implementation process, testing was done by way of data management, so storage
could store, retrieve, and delete data. In addition, testing was also done by turning off some physical
machines to ensure cloud services could remain well accessible, and measure the speed of data transfer
in cloud storage. The resulting data was used to evaluate the cloud storage systems that had been
created.

Keywords: cloud, distributed system, infrastructure as a service, OpenStack Swift, OpenStack, paralel
computing, private cloud storage
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1. Introduction

The use of distributed and parallel computer systems is growing rapidly, requiring an
appropriate system to support its working processes. Along with the evolving needs that exist, a
computer system is also required to work quickly and have a low fault tolerant. One technology
that supports distributed computer systems like this is cloud computing.

Cloud Computing is a combination of the use of computer technology and
Internet-based development that is an abstraction of the hidden infrastructure [1-3]. In general,
cloud computing utilizes more than one computer that has been connected to each other
through a network. This distributed system can generate the need to maximize the use of
existing computing resources, one of which is in the form of storage in the form of cloud storage.
Computer systems like this can be pretty much found around us, some of them are in the
computer laboratory of Informatics Department of Petra Christian University.

The computer lab of Petra Christian University's Informatics department is a
considerable investment. However, in reality the use of the computers in the laboratory is not
optimal in terms of lecturing activities, and asa storage device. Each computer in the laboratory
has an average of 500 Gigabytes of storage. But the use of the storage is often uneven
because one computer’s storage may be used up, while other computers have plenty of storage
space left. Such conditions, provide ideas to utilize computers in the laboratory with the cloud
method for more efficient use of storage. With the specifications and existing computer facilities,
they can be utilized to become a private cloud computing system.

2. Literature Review
Cloud computing proves to be so disruptive to provide anyone with on demand remote
access to a large pool of third-party computing resources and services [4-8]. Private cloud is a

Received June 7, 2018; Revised October 3, 2018; Accepted November 5, 2018



TELKOMNIKA ISSN: 1693-6930 m 219

Cloud Computing service, provided to meet the internal needs of an organization/company. In a

company, usually the IT Department is responsible as the provider of cloud services, and other

divisions within the company as its users [9]. As a Service Provider, of course, IT Department
must be responsible for the service to run well in accordance with service quality standards that
have been determined by the company, either infrastructure, platform or existing applications.

There are several advantages in using private cloud, i.e.

- Data security is guaranteed because the internal organization or company manages its own
system security.

- The internet bandwidth is saved when the service is accessed only from the organization's
internal network.

- Business process does not depend on internet connection, but it still depends on local
internet connection (intranet).

On the other hand, there are also some disadvantages that can arise with the use of
private cloud, i.e. it can be a large investment because the internal company or organization
itself must prepare its infrastructure, It takes manpower to care for and ensure the service goes
well and smoothly. By using less skilled personnel, the system security is less secure because
of poor settings.

Cloud Computing is a combination of the use of computer technology in a single
computing and development with an internet base. According to NIST [10], there are five
characteristics of a system called cloud computing, among others, as follows:

- Resource Pooling, which is a physical or virtual computing resource collected by service
providers to meet the needs of many customers with multi-tenant models. These computing
resources can be used dynamically by customers to meet their needs.

- Broad Network Access, which is a cloud service provider capability through a network that
can be accessed using multiple end devices.

- Measured Service, which is a service to optimize and monitor services related to computing
resources such as bandwidth, storage, processing, and so on.

- Rapid Elasticity, which is a service from cloud providers can be used by cloud consumer
dynamically to raise or lower the service capacity. The service capacity provided is usually
unlimited, and the consumer service can freely and easily select the desired capacity at any
time.

- Self Service, which is a configuration service for Cloud Consumer independently services
that want to be used through a system, without the need of human interaction with the cloud
provider.

Beyond the existing characteristics, cloud computing has three types of services offered
to customers or users concerned [11]. The services are described as follows: Software as a
Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service (laaS).

2.1. OpenStack
OpenStack is a cloud platform that consists of several free and open source softwares
to provide Cloud laaS service both in personal and in large scale [12]. It can be interpreted that

OpensStack is a service that acts as a middleware to unify the diversity of layers such as

network, storage, hardware, operating system, and so forth. OpenStack consists of many parts

that have different functions. Quoted from the OpenStack document [13], there are several
components that are parts of OpenStack. These components include:

- Nova, whichis the main computing engine in OpenStack to deploy and manage large
numbers of virtual machines and instances in handling computational tasks.

- Swift, which is a storage system for objects and files.

- Cinder, which is a block storage component, which is more analogous to the idea of a
traditional computer that can access a specific location on a disk drive.

- Neutron, which provides networking capabilities for OpenStack. This helps to ensure that
each component of the OpenStack deployment can communicate with each other quickly
and efficiently.

- Horizon, which is the OpenStack dashboard of graphical interface. In this dashboard
provides system administrators to see what is happening in the cloud and manage it as
needed.

- Keystone, which is the service identity that is central to all usage in OpenStack cloud. All
services provided by the cloud must have permission to use the service.

Private cloud storage implementation using OpenStack Swift (Agustinus Noertjahyana)
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- Glance, which is an image service for OpenStack that refers to an image (or virtual copy) of
the hard disk.

- Ceilometer, which is a telemetry service within the cloud to provide billing services to
individual users.

- Heat, which is an orchestration component of OpenStack, to store the needs of cloud
applications in a file that defines what resources are required for the application. This is
necessary in managing the infrastructure to run cloud services.

2.2. OpenStack Swift
OpenStack Swift is popular open source software used to build very large-scale storage

systems [14]. OpenStack Object Swift is a scalable multi-tenant object storage system, and it

can manage unstructured data [15]. In this case, OpenStack Swift has several components to

support existing object storage services. Existing components include the following:

- Proxy server, which plays a role in uploading files, modifying metadata, and creating
containers. It can use cache to improve its performance.

- Account servers, which manage accounts related to Swift service.

- Container servers, which manage container mappings or folders contained in OpenStack
Swift.

- Object servers, which manage actual objects on storage nodes like files and so on.

- Periodic process, which serves as a replication service in ensuring consistency or availability
within the cluster.

- WSGI middleware, which authenticate OpenStack Identity.

- Swift Client, which serves as a user facility in sending user permissions commands via the
command line.

- Swift-init, which creates a script that initializes in the ring file.

- Swift-recon, which retrieves information about clusters that have been collected by the
swift-recon middleware.

3. System Planning
3.1. Working Scheme

OpenStack Swift provided the laaS service with the system work scheme used as
Figure 1.

Storage

Private

Proxy Server

Client

Figure 1. OpenStack Swift working scheme

As in Figure 1, the explanation of the Openstack Swift work scheme is as follows:
1. Auth server, in this case, is also known as node controller role in client authentication
process that accessed the system. The node controller installed the keystone service which
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was the means of authentication in OpenStack. The client provided information in the form of
user and password to be verified by keystone service.

2. If the client authentication was successful on the controller node, then the process would
proceed to the proxy server node. In the proxy server node, files sent by the client were
processed for storage in the available storage nodes. In general, proxy server nodes played
a role in every data management activity that involved storage nodes, i.e. storage, retrieval,
and data deletion. Proxy server nodes also managed sync, balancing, and data replication
processes.

3. Data that were received by proxy server node were then processed to the storage node. The
storage process was divided into two, namely the container and the object. Object was
stored in each container so that one container could have many objects, while one object
was only contained in one container. The proxy server node passed the data and was
received by the storage node in the hashing form. The successful data storage process
returned the output to the client in the form of a successfully saved file name along with its
hashing code.

4. During the process of retrieving and deleting data from the storage node, the proxy server
sent a hashing code to recognize the file to be retrieved or deleted. This process did not
return any output to the client, but the client could check directly the changes to the directory
or object list in the system.

3.2. Network Design

From the network design shown in Figure 2 for the use of OpenStack Swift, the network
used was 192.168.11.0 with subnet mask/24, ie 255.255.255.0. The Default Gateway that was
used in accordance with the IP Address was owned by the router, i.e. 192.168.11.1. While the
DNS server used was 203.189.120.4 and 203.189.120.7. This network used several computers
in the this research, which were divided into one controller node, one proxy server node, three
storage nodes, and one client.

Metwork 192,163, 11.0

—

\ '”i

[ : 192 168.11.1 I
SmrageNudEB
Cu:nntru:nller Nu:u:le 192.168.11.6
192.1658.11.2

D-/#\D

'— : ]
Proxy Server StorageMode

192.168.11.5

192.168.11.3 | 1 I
f- J —: ]

Client StorageMode 1

192.168.11.4

Figure 2. Network diagram configuration

3.3. Storage Node Disk Partition

The disk partition was performed only on the Storage Node, which provided the
capacity for the Operating System as well as OpenStack Swift itself. This partition was created
because Swift could not be performed on a disk used by other system. In this case, the disk
partition used for Swift was 100 Gigabyte, while Ubuntu used 250 Gigabyte. The disk partition
was done as in Figure 3.
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Figure 3. Disk partition in storage node

3.4. Network Configuration

Routers played a role in forming a new network, which were used in the Openstack
system. It was intended that the ongoing process did not disrupt the network outside the
system. The router used was the Buffalo AirStation Router, with the following steps:
1. The admin performed a Router reset, then accessed to 192.168.11.1 address with

username using root without password. This address displayed the configuration page of

the existing router.

2. The admin configured in the Wireless Connection menu section to manage the existing
network with existing DHCP IP Pool. In this case, the admin created a new network on
192.168.11.0 with Pool of 64 as shown in Figure 4.

Auto Input
LAN Side IP Address

DHCP Server
DHCP |P Address Pool

PPTP Server
Authorization Type

Advanced Settings
Server [P Address

Client IP Address

DNS Server IP Address

MTU/MRU \Value

[ Qenerste Recommended IP Address ]

IP Address  [192.16811.1
SubnetMask| 2552552550 v
[“lEnsvie
192.168.11.2

forup o 64 Address(es)

Oenable

Auto

Manual

Auto

Manual forupto 5 address(es)
LAN IP address of the AirStation

anual

Do Not Specify

WINS Server IP Address |

Figure 4. Configuration on router

3.5. IP Address Configuration

For each node, it needed to be assigned a static IP Address, so that the available
nodes could be identified with each other. The subnet mask used was 255.255.255.0 or/24. The
default gateway used was 192.168.11.1 in accordance with the existing IP Address on the
Router. The DNS server used was 203,189,120.4 based on the existing network. These three
configurations were applied to all nodes used. On the other hand, the node controller had IP
Address 192.168.11.2, the proxy server node had IP Address 192.168.11.3, and the storage
node had a range of IP addresses starting from 192.168.11.4 to a number of existing storage

nodes.
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3.6. Basic Environment

One of the settings that needed to be set up to install on OpenStack was the Basic
Environment, or basic environment. This environment became the physical basis in shaping the
system. Some of the required environments were storage nodes and node controllers with the
Ubuntu Server 14.04 LTS operating system. For each node used, the hardware specifications
used were as follows: Processor: Intel Core i5-3340@3.1 GHz (4 cores/4 threads), RAM:
16 GB, Disk: 250 GB and Connection: 1 interface 100Mbps Ethernet.

In addition, the installation of the basic components was required by OpenStack in the
form of OpenStack packages. In installing OpenStack packages, the Juno cloud repository
needed to be added to the source-list of the Advanced Package Tool (APT). After adding the
cloud repository, the existing APT needed to apt-get update and apt-get dist-upgrade.

3.7. Framework and Application

The framework used was OpenStack Pike version, so the software was a number of
components that operated on OpenStack based cloud system. These components were
separated into several nodes: a hode controller, a proxy server node, as well as multiple storage
nodes. In the design of private clouds in the laboratory, the components used were shown in
Figure 5.

Controller Node

‘ Proxy Server Node

‘ Storage Node

NTP Server, Swift Proxy Server Swift Account,
Swift, Swift Container,
MariaDB, Swift Object.
RabbitMQ,
Keystone

Figure 5. Nodes schema

4. Testing and System Evaluation
4.1. Data Management

In the storage, data management process became the main priority. The basic form of
data management was when the system could run its role to store, retrieve, and delete the files
it contains. This was intended for the storage to be run and used well by the user. There were
three kinds of data management, namely storage, retrieval, and data deletion.

4.2. Storage Node Deactivation

The second test was related to distributed systems, which had more than one storage
node to form a cloud storage. Testing was done by turning off one or more storage nodes and
evaluating system performance. The evaluation was related to the process of data management
in the storage that had been made, and indicated whether or not there was disruption in the
process of storing, retrieving, and deleting data. The storage node disabling conditions were
illustrated in Figure 6 and 7.

There were three kinds of testing related to storage node disabling, i.e. storage,
retrieval, and data deletion. In testing for data retrieval, two cases were used. The first case was
the retrieval when one or more storage nodes were turned off as in Figure 6, with storage of all
storage nodes lit up. The second was to retrieve data from the system associated with testing
data storage, where the condition of some storage nodes was turned off as shown in Figure 6.
From the first case test, the system succeeded in providing the data to be stored by the client.

Testing in the storage of a file try.txt was done with two things, namely disabling only on
storage node 3 as in Figure 6 as first case,and disabling the storage node 2 and storage node 3
as in Figure 6 as second case.

In the process of deleting data, there were two types of testing performed. The first case
was when only one storage node was active, assuming the file storage in the storage node was
evenly distributed as shown in Figure 6. The second case was when at least two active storage
nodes with file storage in the storage node were evenly distributed as in Figure 7. From the first
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case, the client did not succeed in deleting the test.txt file from the storage node swift. Then, in
the second case, the same case as the first case occured where the client also could not delete
the files contained in the storage node. The resulting output was the same, i.e. Service
Unavailable (Error 503). Based on the error, it showed that file deletion had to involve all
storage nodes in active condition. Test conditions were not only on the object, but also on the
process of removal of containers in swift.

e———— —
_— Vs

Controller I / / \ Client
—f’ " ¥ 1
ProxyServer D [j —

— — Storage3

Vi b

Storagel Storage2

Figure 6. Storage node no.3 deactivation

o E—— ——
-—{ ; 4
Controller / Client
—I:" ; i
FroxyServer [j [j —
— i Storage3
Storagel Storage2

Figure 7. Storage node no.2 and no.3 deactivation

4.3. Data Transfer

The third test was related to the speed of data transfer from client to system in the form
of storage node. This test was performed to compare the speed of data transfer in swift with
disk to disk in general. In testing data transfer, three types of files with varying sizes
were used, i.e.
1. Tryl.zip for 10 kilobytes as the first case
2. Try 2.zip for 1 megabyte as the second case
3. Try3.zip for 100 megabytes as the third case

Recording was done in the process of storing, retrieving, and deleting data in the
storage node, and using measurements in seconds. Data transfer testing measured three main
things, namely storage, retrieval, and data deletion.

4.3.1. Store Data

For the first case, the client uploaded the tryl.zip file to the swift system in the three
active storage nodes. For the second case, the client uploaded the try2.zip file to the swift
system in the three active storage nodes. For the third case, the client uploaded the try3.zip file
to the swift system in the three active storage nodes. The results of the data storage test are
shown in Table 1.

Table 1. Store Data Time Testing

No. Condition Case 1 Case 2 Case 3
1 All Storage Node : Active 28.17s 28.75s 41.04s
2 One of Storage Nodes Inactive 32.56s 35.18s 58.22s

4.3.2. Retrieve Data

For the first case, the client downloaded the file cobal.zip from the swift system in the
three active storage nodes. For the second case, the client downloaded the try2.zip file from the
swift system in the three active storage nodes. For the third case, the client downloaded the file
coba3.zip from the swift system in the three active storage nodes shown in Table 2.
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Table 2. Retrieve Data Time Testing

No. Condition Case 1 Case 2 Case 3
1 All Storage Node : Active 18.23s 47.08s >15m
2 One of Storage Nodes Inactive 22.52s 1mi12s >20m

4.3.3. Delete Data

For the first case, the client deleted deletel.zip file in the swift system in the three active

storage nodes. For the second case, the client deleted delete2 a try2.zip file in the swift system
in the three active storage nodes. For the third case, the client deleted delete3 cobaz.zip file in
the swift system in three active storage nodes. After the entire file deletion process succeeded,
the execution time of file deletion processing is shown in the Table 3.

Table 3. Delete Data Time Testing
Condition Case 1 Case 2 Case 3
All Storage Nodes Active 16.64s 19.82s 22.34s

5. Conclusion

From the design results of the private cloud storage system in the laboratory, it can be

concluded that: The development of cloud-based private storage in OpenStack Swift can
overcome the data loss that may occur due to the destruction of a physical machine in a
computer lab. The stored data can still be accessed properly by using other computers in one
network and the same system. With the existence of private storage system through swift,
unused storage can be utilized in large amount in each physical machine. Each physical
machine has a hard disk of one Terabyte that can be used in part for private storage. The use of
this capacity in addition to overcome the data loss can also be used to store all types of files
through the client connected in the system.
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