
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2034Z-POD 
978-1-7281-8483-8 

2020 9th Non-Volatile Memory 
Systems and Applications 
Symposium (NVMSA 2020) 

Seoul, South Korea 
19-21 August 2020 



 
 
 
 
 
 
 
Copyright © 2020 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:   CFP2034Z-POD 
ISBN (Print-On-Demand):  978-1-7281-8483-8 
ISBN (Online):   978-1-7281-8482-1 
ISSN:                            2575-2561 
 
           
 
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 
 

 
 



9th IEEE Non-Volatile Memory Systems and Applications Symposium 

NVMSA 2020 

Table of Contents 
 

Message from the NVMSA 2020 Chairs ............................................................................................................ iv 

NVMSA 2020 Committees ................................................................................................................................... v 

NVMSA 2020 Sponsors ....................................................................................................................................... vi 

 

Session 1: Solid-State Drive 

NS-FTL: Alleviating the Uneven Bit-Level Wearing of NVRAM-based FTL via NAND-SPIN  ......... 1 

Wei-Chun Cheng (Academia Sinica) 

Shuo-Han Chen (National Taipei University of Technology) 

Yuan-Hao Chang (Academia Sinica)  

Kuan-Hsun Chen (TU Dortmund) 

Jian-Jia Chen (TU Dortmund) 

Tseng-Yi Chen (National Central University) 

Ming-Chang Yang (The Chinese University of Hong Kong) 

Wei-Kuan Shih (National Tsing Hua University) 
 

High-Performance Solid State Drive with Parallel Read Scheme  ......................................................... 7 

 Amit Berman (Samsung Electronics) 

 

Session 3: Emerging Technology 
FairHym: Improving Inter-Process Fairness on Hybrid Memory Systems  ....................................... 13 

 Satoshi Imamura (Fujitsu Laboratories)  

Eiji Yoshida (Fujitsu Laboratories) 

 

A Kernel Unfolding Approach to Trade Data Movement with Computation Power for CNN 

Acceleration  .............................................................................................................................................. 19 

 Yueh-Han Wu (National Taiwan University)  

Tse-Yuan Wang (National Taiwan University) 

Yuan-Hao Chang (Academia Sinica) 

Tei-Wei Kuo (City University of Hong Kong)  

Hung-Sheng Chang (Macronix) 

 

Exploring Performance Characteristics of ZNS SSDs: Observation and Implication  ...................... 25 

Hojin Shin (Dankook University) 

Myounghoon Oh (Dankook University) 

Gunhee Choi (Dankook University) 

Jongmoo Choi (Dankook University) 

 

 

 



Session 4: OS and Application 

Split’n Trace NVM: Leveraging Library OSes for Semantic Memory Tracing  ................................ 30 

 Christian Hakert (TU Dortmund) 

Kuan-Hsun Chen (TU Dortmund) 

Simon Kuenzer (NEC Laboratories Europe GmbH) 

Sharan Santhanam (NEC Laboratories Europe GmbH)  

Shuo-Han Chen (Academia Sinica)  

Yuan-Hao Chang (Academia Sinica) 

Felipe Huici (NEC Laboratories Europe GmbH) 

Jian-Jia Chen (TU Dortmund) 

 

LOCKED-Free Journaling: Improving the Coalescing Degree in EXT4 Journaling  ........................ 36 

 Kyoungho Koo (Hanyang University) 
Yongjun Park (Hanyang University) 

Youjip Won (KAIST)  

 

A Lightweight Framework for Fast Image Retrieval on Large-Scale Image Datasets  ...................... 42 

Renhai Chen (Tianjin University) 

Wenwen Li (Tianjin University) 

Guozheng Rao (Tianjin University) 

Zhiyong Feng (Tianjin University) 

 

Session 5: Energy Optimization 

A Zero Energy Consumption Scheme for System Suspend to Limited NVM  .................................... 48 

 Weilan Wang (East China Normal University) 

Liang Shi (East China Normal University) 

Chun Jason Xue (City University of Hong Kong) 

Edwin Sha (East China Normal University) 

 

ScaleML: Machine Learning based Heap Memory Object Scaling Prediction  ................................. 54 

Joongeon Park (Sogang University)  

Safdar Jamil (Sogang University)  

Awais Khan (Sogang University) 

Sangkeun Lee (Oak Ridge National Laboratory) 

Youngjae Kim (Sogang University) 

 

Energy Efficient Approximate Storing of Image Data for MTJ Based Non-volatile Memory  ......... 60 

Yoshinori Ono (Shibaura Institute of Technology) 

Kimiyoshi Usami (Shibaura Institute of Technology) 

 

Author index 

 

 




