2017 IEEE 11th International
Workshop on Software Clones
(IWSC 2017)

Klagenfurt, Austria
21 February 2017

‘C IE E E IEEE Catalog Number: CFP1794S-POD
° ISBN: 978-1-5090-6596-7



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1794S-POD
ISBN (Print-On-Demand): 978-1-5090-6596-7
ISBN (Online): 978-1-5090-6595-0

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

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



Contents

Preface
Message fromthe Chairs . . . . . .. . . . . . i ittt e e e e e e e e il
Clone Detection and Applications

Detecting and Analyzing Code Clones in HDL
Kyohei Uemura, Akira Mori, Kenji Fujiwara, Eunjong Choi, and Hajimu lida — NAIST, Japan; National Institute of

Advanced Industrial Science and Technology, Japan; National Institute of Technology, Japan . . . . « « « « < « « . . 1
Using Compilation/Decompilation to Enhance Clone Detection

Chaiyong Ragkhitwetsagul and Jens Krinke — University College London, UK . . . . v « v o v v v v i i v v v s 8
Rearranging the Order of Program Statements for Code Clone Detection

Yusuke Sabi, Yoshiki Higo, and Shinji Kusumoto — Osaka University, Japan . . . . « o v v v v o v v o v o 0w o s 15
Web-Service for Finding Cloned Files using b-Bit Minwise Hashing

Kaoru Ito, Takashi Ishio, and Katsuro Inoue — Osaka University, Japan . . . « v v v v v o v o v 4 o v v 0w e v u s 22

CodeEase: Harnessing Method Clone Structures for Reuse
Shamsa Abid, Salman Javed, Momna Naseem, Suleman Shahid, Hamid Abdul Basit, and Yoshiki Higo — Lahore
University of Management Sciences, Pakistan; Osaka University, Japan . . . . v v v v o v o v vt v i v v v v 0 s 24

Clone Analysis

Software Clones in Scratch Projects: On the Presence of Copy-and-Paste in Computational Thinking
Learning
Gregorio Robles, Jesis Moreno-Le6n, Efthimia Aivaloglou, and Felienne Hermans — Universidad Rey Juan Carlos,
Spain; Programamos.es, Spain; Delft University of Technology, Netherlands . . . . « « v v o v o v v o v o v v o v & 31
Does Cloned Code Increase Maintenance Effort?
Manishankar Mondal, Chanchal K. Roy, and Kevin A. Schneider — University of Saskatchewan, Canada . . . . . . 38
Refactoring Patterns Study in Code Clones during Software Evolution
Jaweria Kanwal, Katsuro Inoue, and Onaiza Magbool — Quaid-i-Azam University, Pakistan; Osaka University, Japan 45
Evolution of Code Clone Ratios throughout Development History of Open-Source C and C++ Programs
Anfernee Goon, Yuhao Wu, Makoto Matsushita, and Katsuro Inoue — University of California at San Diego, USA;

Osaka University, JAPAM « « v o v o v 4 & v o o a e n s n a n a m e na m e e e e e e e e e e e 47
A Technique to Detect Multi-grained Code Clones
Yusuke Yuki, Yoshiki Higo, and Shinji Kusumoto — Osaka University, Japan . . . « « v v v v o v v v v v v 0 v v s 54

Graph-Based Clone Detection

Enhancing Program Dependency Graph Based Clone Detection using Approximate Subgraph Matching

C. M. Kamalpriya and Paramvir Singh — Bombardier Transportation, India; NIT Jalandhar, India . . . . . . . . . 61
Rethinking Dependence Clones

Tim A. D. Henderson and Andy Podgurski — Case Western Reserve University, USA . . v v v o v v v v i v o v v s 68
AuthoriIndex . . . . . . . . o e e e e e e e e e e 75





