2021 IEEE 37th International
Conference on Data Engineering
Workshops (ICDEW 2021)

Chania, Greece
19-22 April 2021

.Q IE E E IEEE Catalog Number: CFP2145A-POD
° ISBN: 978-1-6654-4891-8



Copyright © 2021 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: CFP2145A-POD
ISBN (Print-On-Demand): 978-1-6654-4891-8
ISBN (Online): 978-1-6654-4890-1
ISSN: 1943-2895

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

LLom



2021 IEEE 37th International
Conference on Data

Engineering Workshops
(ICDEW)

ICDEW 2021

Table of Contents

Message from the Chairs .Vili.................ooiiiiiiiiiiiiiiiiiiii e
ICDE 2021 Workshop Committees Xi...............coooiiiiiiiiiiiiiiii e
Message from the SMDB 2021 Chairs X¥..............ccoiiiiiiiiiiiiiiiiiiie e
SMDB 2021 Organization XVil...............coooiiiiiiiiiiiiiiiiiiii e
SMDB 2021 KeYNOtes XVilh..........cccooiiiiiiiiiiiiiiiit e e

4th International Workshop on Data Engineering meets Intelligent Food
and COoking Recipes (DECOR 2021)

Model for Cooking Recipe Generation using Reinforcement Learning 1....................cooooiiiiiiiinnee....
Jumpei Fujita (University of Tsukuba), Masahiro Sato (Independent
Researcher), and Hajime Nobuhara (University of Tsukuba)

Detecting Substitutability of Cooking Steps Based on Prior Knowledge Embedded Hidden

Markov Model 5....... ..o
Hina Yoshida (Akita Prefecural University, Japan) and Hiroshi Uehara
(Akita Prefecural University, Japan)

Developing Local Food Map for Digital Archiving of Japanese Local Foods and Considering

Its REAESIGIL ... ittt
Ikue Kawamura (Nagoya Institute of Technology, Japan) and Shun
Shiramatsu (Nagoya Institute of Technology, Japan)

Semantic Modeling for Food Recommendation Explanations 13.............cccccooiiiiniiiiiiiiiiiiinn e
Ishita Padhiar (Rensselaer Polytechnic Institute, USA), Oshani
Seneviratne (Rensselaer Polytechnic Institute, USA), Shruthi Chari
(Rensselaer Polytechnic Institute, USA), Dan Gruen (Rensselaer
Polytechnic Institute, USA), and Deborah McGuinness (Rensselaer
Polytechnic Institute, USA)

Nutrition Guided Recipe Search via Pre-Trained Recipe Embeddings 20...................cccooeeeiiiiiinnn,
Diya Li (Rensselaer Polytechnic Institute), Mohammed ]. Zaki
(Rensselaer Polytechnic Institute), and Ching-hua Chen (IBM Research)



RecipeGM: A Hierarchical Recipe Generation Model ..................cccccciiiiiiiiiiiiiiiiiiiiii, 24
Anja Reusch (Technische Universitit Dresden, Germany), Alexander Weber
(Technische Universitit Dresden, Germany), Maik Thiele (Technische
Universitit Dresden, Germany), and Wolfgang Lehner (Technische
Universitit Dresden, Germany)

Joint International Workshop on Big Data Management on Emerging
Hardware and Data Management on Virtualized Active Systems
(HardBD & Active'21)

GTraclus: A Local Trajectory Clustering Algorithm for GPUs ..............ccooooeiiiiiiiiiiiee 30
Hamza Mustafa (Microsoft, USA), Clark Barrus (University of Oklahoma,
USA), Eleazar Leal (University of Minnesota Duluth, USA), and Le
Gruenwald (University of Oklahoma, USA)

Analysis of GPU-Libraries for Rapid Prototyping Database Operations .......................ccoeeeeeeeiiiiin. 36
Harish Kumar Harihara Subramanian (Otto von Guericke University,
Magdeburg), Bala Gurumurthy (Otto von Guericke University, Magdeburg),
David Broneske (Otto von Guericke University, Magdeburg), Gabriel
Campero Durand (Otto von Guericke University, Magdeburg), and Gunter
Saake (Otto von Guericke University, Magdeburg)

Performance Analysis of Big Data ETL Process over CPU-GPU Heterogeneous Architectures ......... 42
Suyeon Lee (Sogang University, Korea) and Sungyong Park (Sogang
University, Korea)

An Investigation of Atomic Synchronization for Sort-Based Group-By Aggregation on GPUs .......... 48
Bala Gurumurthy (University of Magdeburg), David Broneske (University
of Magdeburg), Martin Schiler (University of Salzburg), Thilo Pionteck
(University of Magdeburg), and Gunter Saake (University of Magdeburg)

COPRAO: A Capability Aware Query Optimizer for Reconfigurable Near Data Processors ............. 54
Lekshmi Beena Gopalakrishnan Nair (FAU Erlangen, Germany) and Klaus
Meyer-Wegener (FAU Erlangen, Germany)

Mastering the NEC Vector Engine Accelerator for Analytical Query Processing ................ccccc........ 60
Annett Ungethiim (TU Dresden, Germany), Lennart Schmidt (TU Dresden,
Germany), Johannes Pietrzyk (TU Dresden, Germany), Dirk Habich (TU
Dresden, Germany), and Wolfgang Lehner (TU Dresden, Germany)

How Does Updatable Learned Index Perform on Non-Volatile Main Memory? .............................. 66
Leying Chen (University of Chinese Academy of Sciences) and Shimin
Chen (University of Chinese Academy of Sciences)

3rd International Workshop on Blockchain and Data Management
(BlockDM 2021)

Talking Blockchains: The Perspective of a Database Researcher .............................c 72
Felix Schuhknecht (Johannes Gutenberg-University Mainz, Germany)

vi



Towards a Blockchain Database for Massive IoT Workloads ...............c..ooooiiiiiiiiii 76
Panos Drakatos (University of Cyprus, Cyprus), Erodotos Demetriou
(University of Cyprus, Cyprus), Stavroulla Koumou (University of
Cyprus, Cyprus), Andreas Konstantinidis (Frederick University,
Cyprus), and Demetrios Zeinalipour-Yazti (University of Cyprus,
Cyprus)

Measuring Decentralization in Bitcoin and Ethereum using Multiple Metrics and
Granularities ......... ... 80
Qinwei Lin (Beijing Jiaotong University, China), Chao Li (Beijing
Jiaotong University, China), Xinfeng Zhao (Beijing [iaotong
University, China), and Xianhai Chen (Beijing Jiaotong University,
China)

Transparent Contribution Evaluation for Secure Federated Learning on Blockchain ....................... 88
Shuaicheng Ma (Emory University, USA), Yang Cao (Kyoto University,
Japan), and Li Xiong (Emory University, USA)

PDS2: A User-Centered Decentralized Marketplace for Privacy Preserving Data Processing ............ 92
Lodovico Giaretta (KTH Royal Institute of Technology, Sweden), loannis
Savvidis (University of Cyprus), Thomas Marchioro (Foundation for
Research and Technology Hellas, Greece), Sarunas Girdzijauskas (KTH
Royal Institute of Technology, Sweden), George Pallis (University of
Cyprus), Marios D. Dikaiakos (University of Cyprus), and Evangelos
Markatos (Foundation for Research and Technology Hellas, Greece)

C3HSB: A Transparent Supply Chain for Multi-cloud and Hybrid Cloud Assets Powered by
BlOCKChain ....... ..o 100
Srini Bhagavan (University of Missouri-Kansas City / IBM Corporation,
USA), Praveen Rao (University of Missouri-Columbia, USA), and Thuan
Ngo (IBM Corporation, USA)

12th International Workshop on Self-Managing Database Systems
(SMDB 2021)

Performance Models of Data Parallel DAG Workflows for Large Scale Data Analytics .................. 104
Juwei Shi (Microsoft Cooperation) and Jiaheng Lu (University of
Helsinki)

Adaptive Query Compilation in Graph Databases ...................ccooeiiiiiiiiiiiiiiieeeeeee e 112

Alexander Baumstark (TU Ilmenau, Germany), Muhammad Attahir Jibril (TU
Ilmenau, Germany), and Kai-Uwe Sattler (TU Ilmenau, Germany)

Improving Stream Load Balance through Shedding .................cccooooiiiiiiiiiiii 120
Nikos R. Katsipoulakis (Amazon.com Web Services, USA), Alexandros
Labrinidis (University of Pittsburgh, USA), and Panos K. Chrysanthis
(University of Pittsburgh, USA)

Towards a Benchmark for Learned Systems ................ooooiiiiiiiiiiiiiii e 127
Laurent Bindschaedler (Massachusetts Institute of Technology), Andreas
Kipf (Massachusetts Institute of Technology), Tim Kraska
(Massachusetts Institute of Technology), Ryan Marcus (Massachusetts
Institute of Technology), and Umar Farooq Minhas (Microsoft Research)

Author Index . . .. .. 135

vii





