34th International Conference on
Computers and Their
Applications (CATA 2019)

EPiIC Series in Computing Volume 58

Honolulu, Hawaii, USA
18 - 20 March 2019

Editors:

Gordon Lee
Ying Jin

ISBN: 978-1-5108-8596-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) by the International Society for Computers and Their Applications
All rights reserved. Reproduction in any form without the written consent of ISCA is prohibited.

ISBN: 978-1-5108-8596-7
Printed by Curran Associates, Inc. (2019)

For permission requests, please contact the International Society for Computers and Their Applications
at the address below.

International Society for Computers and Their Applications
64 White Oak Court

Winona, MN 55987

USA

Phone: (507) 458-4517
isca@ipass.net

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

SESSION M-A2: COMPUTERS IN EDUCATION

PLANNING COMPUTATIONAL BIOLOGY PROJECTS USING AGILE APPROACH ... 1
Tamer Aldwairi

REALPI - AREAL TIME OPERATING SYSTEM ON THE RASPBERRY Pl .....cccoiiiiiiiiiiiee 8
Samuel Delaney, Dwight Egbert, Frederick C. Harris Jr

VIRTUAL REALITY PHYSICS LAB ...ttt bbbt bbbt 17

Andrew Munoz, Christopher Lewis, Nicholas Bolling, William Zandbergen, Connor Scully-Allison, Vinh Le, Sergiu
Dascalu, Benjamin Brown

A STUDY OF COMPUTER INFORMATION SYSTEMS DISCIPLINE WITH LAYOUT AND

ANALY SIS bbb b bt h e E R R E e R R R R R R R R R R b e bR h bt b n et beens 27
Mohamed Shenify, Hisham Al-Mubaid, Sultan Aljahdali, Abdulaziz Alangari

SESSION M-P1: COMPUTATIONAL ISSUES

OPTIMIZATION OF ADVANCED ENCRYPTION STANDARD (AES) USING VIVADO HIGH

LEVEL SYNTHESIS (HLS) ...ttt bbbt b bt bbbt s e bt e bt bt st b bt e bt 36
Luka Daoud, Fady Hussein, Nader Rafla

A NEW METHOD OF CALCULATING SQUARED EUCLIDEAN DISTANCE (SED) USING

PTREE TECHNOLOGY AND ITS PERFORMANCE ANALYSIS ...ttt 45
Mohammad Hossain, Sameer Abufardeh

MODEL CHECKING APPROACH FOR DEADLOCK DETECTION IN AN OPERATING

SYSTEM PROCESS-RESOURCE GRAPH USING DYNAMIC MODEL GENERATING AND

COMPUTATION TREE LOGIC SPECIFICATION ...ttt sttt 55
Thitivatr Patanasakpinyo
XACML IMPLEMENTATION BASED ON GRAPH DATABASES ..o 65

Ying Jin, Krishna Kaja

SESSION M-P2: ALGORITHMS |

NEW CLASSES OF MONOHEDRAL SPHERICAL TILINGS BY NON-CONVEX SPHERICAL

HEXAGONS AND NON-CONVEX SPHERICAL PENTAGONS WITH GEOGEBRA .........ccccoiiieieceec e, 75
Ana Maria D'Azevedo Breda, José Manuel Dos Santos Dos Santos

A NOVEL MULTI-RADIO RENDEZVOUS ALGORITHM FOR COGNITIVE RADIO

NETWWORKS . ...ttt ettt e e e e ettt e e et ab e e e e abeeeaabaeeeesbeeeesabeeeabaeeeassbeeesabeeesabeeeeasbbesesabeeeanbeeeeesbeeeesabesesabaeesseens 83
Michael Fischer, Jonathan Backens

AN NC ALGORITHM FOR SORTING REAL NUMBERS IN O(NLOGN/VLOGLOGN)

OPERATIONS .ttt b b bt s bbbt E b b e e h e b bR b e b e e st ek e e bt e bt e b e b et bt e it ekt e bt bt e s e et nbeane e 93
Yijie Han, Mishra Sneha, Md Usman Gani Syed
WEIGHTED RECORD SAMPLE FOR UNDERWATER SEISMIC MONITORING APPLICATION ......c.ccccou.. 99

Hussain Albarakati, Reda Ammar, Raafat Elfouly

SESSION M-P3: COMPUTER SECURITY

CHOOSING THE BEST-FIT LIFECYCLE FRAMEWORK WHILE ADDRESSING

FUNCTIONALITY AND SECURITY ISSUES ... ..ottt ettt e e s e etae e e atte e e e stae e e sbe e e e sabeaeannes 107
Salman Faizi, Shawon Rahman

CUSTOMIZED INTRUSION DETECTION BASED ON A DATABASE AUDIT LOG.......ccoieiiieeceeeceeeee 117
Thomas Le, William Mitchell, Behnam Arad

BEHAVIOUR BASED RANSOMWARE DETECTION ..ottt ettt ettt ette et e e staa e etvae e eeabe e s anbaaeenns 127
Christopher Chew, Vimal Kumar

A MULTI-STAGE DETECTION TECHNIQUE FOR DNS-TUNNELED BOTNETS......c.ccccoiiniiiieiinienie s 137

Tirthankar Ghosh, Eman EI-Sheikh, Wasseem Jammal



EVALUATION OF SECRECY RATE IN COOPERATIVE COMMUNICATION SYSTEM ..o, 144
Cheng-Ying Yang, Hsin-Ying Liang, Pin-Yen Huang Huang

SESSION M-P4: PROGRAMMING AND SOFTWARE ENGINEERING

ANALYZING JAVASCRIPT PROGRAMS USING OCTAGON DOMAIN ....c.coiiiiiiiiiiereeeee et 155
Nabil Almashfi, Lunjin Lu

A COMPILER-ASSISTED LOCALITY AWARE CTA MAPPING SCHEME .......cccocoiiiiiiiiiinet e 168
Lifeng Liu, Meilin Liu, Chongjun Wang

SOFTWARE ENGINEERING PRINCIPLES AND SECURITY VULNERABILITIES ........ccociiiiiecc 180
Aakanksha Rastogi, Kendall Nygard

VETTING ANTI-PATTERNS IN JAVA TO KOTLIN TRANSLATION ....ccociiiiiiiieiiece e 191
Chaney Courtney, Mitchell Neilsen

WEB REQUEST PREDICTIONS ..ottt bbbt bt b e e s bt e b e ekt e st e nb e e b e e nbeaneennesrnen 203

Randy Appleton, Ben Slater, Connor Laitinen, Luke Ammel, Cody Malnor

SESSION T-A2: COMPUTERS IN HEALTHCARE

IMPLEMENTATION OF SECURITY AND PRIVACY ASPECTS IN A HEALTHCARE SOCIAL

LI L YA T 4 SRR 210
Kasi Periyasamy, Saleh Alsyefi
SMART MOBILE COMPUTING IN PREGNANCY CARE........co oottt ae e st 219

Francisca Fonseca, Hugo Peixoto, Jorge Braga, José Machado, Anténio Abelha

PREDICTION OF DROWSY DRIVING USING EEG AND FACIAL EXPRESSION BY MACHINE

LEARNING ... ..ottt bbb b E b e R bbb e bt h ek e b e bRt b et h bt b R n et ane 225
Daichi Naito, Ryo Hatano, Hiroyuki Nishiyama

ETHNICITY-RELATED SURVIVAL ANALYSIS OF PATIENTS WITH TRIPLE-NEGATIVE

BREAST CANGCER ..ottt b bbbt b e a b e b e e b e e b e e R b e e b e e b e e bt e Rt e eb e e R e e ke e mb e s beese e et e e nbe s b e ebeenbeanean 236
Mohammad Owrang Ojaboni, Yasmine Kanaan, Robert Dewitty Jr

SESSION T-P1: VISUALIZATION

ENHANCED PREDICTION MODELS FOR PREDICTING SPATIAL VISUALIZATION (VZ) IN

ADDRESS VERIFICATION TASK .ttt b e bt b et esb e he e eb e e s b e s b e e b e ekt e aeenbeebeenbeaneeneenreen 247
Thitivatr Patanasakpinyo, Georgi Batinov, Kofi Whitney, Adel Sulaiman, Les Miller

NETLOGO AND GIS: APOWERFUL COMBINATION .....oiiiiiiiiie ettt 257
Broday Walker, Tina Johnson

PARKING LOT OCCUPANCY TRACKING THROUGH IMAGE PROCESSING.........cccoeiiiiiiinineeesieseees 265
Marcos Lopez, Terry Griffin, Kevin Ellis, Anthony Enem, Christopher Duhan

AN ALTERNATIVE NATURAL ACTION INTERFACE FOR VIRTUAL REALITY ..o 271

Jay Woo, Andrew Frost, Tyler Goffinet, Vinh Le, Connor Scully-Allison, Chase Carthen, Sergiu Dascalu

SESSION T-P2: ALGORITHMS 11

TDARMA MODEL ESTIMATION USING THE MLS AND THE TF DISTRIBUTION .......cccoceiiiiiiiiee e, 282
Abdullah Al-Shoshan

REFINING THE UNRESTRICTED CHARACTER ENCODING FOR JAPANESE..........ccocceiiiiiiiiee e 292
Antoine Bossard, Keiichi Kaneko

SMOOTH TRAJECTORY PLANNING FOR AUTONOMOUS LEADER-FOLLOWER ROBOTS.........cveeeuee.. 301

Ka Cheok, Kiran lyengar, Sami Oweis
PREDICTING COW'S DELIVERY USING MOVEMENT AND POSITION DATA BASED ON

MACHINE LEARNING ...ttt bbbt b etk b bbbt e bt bt bbb e b e b e 310
Yusuke Ono, Ryo Hatano, Hayato Ohwada, Hiroyuki Nishiyama

SESSION T-P3: SPECIAL SESSION ON SOFTWARE ENGINEERING APPLICATIONS

STUDY OF SECURED FULL-STACK WEB DEVELOPMENT ..ottt e 317
Ziping Liu, Bidyut Gupta



EMERGENCY COMMUNICATIONS DATABASE WITH TICKETING ARCHIVE FOR

TRAINING NEW EMPLOYEES ...ttt b et e b st e et s b e e bt sheenbeebeebesneenbennnen 325
Dustin Ginn, Ilhyun Lee, Haesun Lee

A NOVEL DELIVERY MODEL TO EXPAND E-COMMERCE CUSTOMERS BASED ON

TELECOM DATA MINING ..ottt ettt bbbt b bt b ettt ekt bt b et b et ebeane 336
Giridhar Maji, Sharmistha Mandal, Narayan Debnath, Soumya Sen

A NOVEL NEIGHBORHOOD CALCULATION METHOD BY ASSESSING USERS' VARYING

PREFERENCES IN COLLABORATIVE FILTERING .....ooiiiiiii e s 345
Pradeep Kumar Singh, Pijush Kanti Dutta Pramanik, Narayan Debnath, Prasenjit Choudhury

SESSION T-P4: CLOUD COMPUTING

SECURED CLOUD FOR ENTERPRISE COMPUTING ..ottt ettt st e e s sate e sanae s 356
Salman Faizi, Shawon Rahman

CONSTRUCTION SCHEME OF A SCALABLE DISTRIBUTED STREAM PROCESSING

INFRASTRUCTURE USING RAY AND APACHE KAFKA ... .ottt e s ae e 368
Kasumi Kato, Atsuko Takefusa, Hidemoto Nakada, Masato Oguchi
USER BEHAVIOR AND TRUST EVALUATION IN CLOUD COMPUTING.......ccviiiieiinitiie et 378

Maryam Alruwaythi, Krishna Kambhampaty, Kendall Nygard

ADOPTING AND IMPLEMENTING A GOVERNMENT CLOUD IN SAUDI ARABIA, AN

INTEGRAL PART OF VISTON 2030......0ctiittiiiitiiie ittt sttt ab et besbe et be b sbe e e sbeenenne e 387
Mohammed O. Alannsary, Yasser M. Hausawi

TRUSTEDDW: A NEW FRAMEWORK TO SECURELY HOSTING DATA WAREHOUSE IN

THE CLOUD ...ttt ettt h et b e e bt e b £ e E e e b e oAb e SR £ e e e SR £ e m b e eh e e b e e b e oAb e eh e e nR e e R e e b e eheenbeebeenbesneennenreen 397
Kawthar Karkouda, Ahlem Nabli, Faiez Gargouri

SESSION W-A1l: COMPUTERS IN MANUFACTURING AND BUSINESS

FINITE ELEMENT ANALYSIS OF 3D PRINTED AIRCRAFT WING ......c.ooiiiiieee e 407
Julian Rogers, Hormoz Zareh

LEARNING FINANCIAL TIME SERIES FOR PREDICTION OF THE STOCK EXCHANGE

LAY S = LS U P PRU PP OPPPPOt 418
Roberto Rosas-Romero, Juan-Pablo Medina-Ochoa
EFFECT OF MAGNET SHAPES ON METAL CONTAMINATION REMOVAL ..ottt 428

Takashi Ohnishi, Takashi Okamoto, Keiichi Watanuki

IMPROVING THE PERFORMANCE OF 3D PRINTED MOLDS FOR PLASTIC INJECTION
LAY/ 10 1\ SRR 438
Faryar Etesami, Christopher Mullens, Ramsey Sahli, Trey Webb

SESSION W-A2: APPLICATIONS

NEURO-FUZZY-BASED ELECTRONIC BRAKE SYSTEM MODELING USING REAL TIME

Y4 L I I N ISR 444
Ana Farhat, Kyle Hagen, Ka Cheok, Balaji Boominathan
DATA DRIVEN ANALYTICS OF ROAD QUALITY oottt ettt et ste et e e sna e snaaesnaesnaeennneannas 454

Ali Rahim Talegani, Raj Bridgelall, Jill Hough, Kendall Nygard
AN EMPIRICAL EXAMINATION OF THE EFFECTS OF IT LEADERSHIP ON INFORMATION

SECURITY RISK MANAGEMENT IN USA ORGANIZATIONS.......ooiiiieie s 464
Henry Okonofua, Shawon Rahman, Reni Ivanova
L,M&A: AN ALGORITHM FOR MUSIC LYRICS MINING AND SENTIMENT ANALYSIS.......cccooiiiiiiiies 475

Vasu Saluja, Minni Jain, Prakarsh Yadav
Author Index





