
Proceedings of the

20th International Workshop on
Software and Compilers for Embedded Systems

SCOPES 2017

www.scopesconf.org



Copyright c© 2017 by the Association for Computing Machinery, Inc (ACM). Permission to make digital or hard
copies of portions of this work for personal or classroom use is granted without fee provided that the copies are
not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on
the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting
with credit is permitted.

To copy otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission
and/or a fee. Request permission to republish from: Publications Dept. ACM, Inc. Fax +1-212-869-0481 or
E-mail permissions@acm.org.

For other copying of articles that carry a code at the bottom of the first or last page, copying is permitted provided
that the per-copy fee indicated in the code is paid through the Copyright Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923.



Proceedings of the

20th International Workshop on
Software and Compilers for Embedded Systems

SCOPES 2017

June 12-13, 2017
Schloss Rheinfels
St. Goar, Germany

Sponsors

EDAA

In cooperation with

ACM SIGBED

Editor

Sander Stuijk, Eindhoven University of Technology, The Netherlands





SCOPES 2017

Table of Contents

• Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii

• Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

• Sponsors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

• Full Papers

• Numerical Accuracy Improvment by Interprocedural Program Transformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Nasrine Damouche, Matthieu Martel, and Alexandre Chapoutot

• TETRiS: a Multi-Application Run-Time System for Predictable Execution of Static Mappings . . . . . . . . . . . . . . . . . 11
Andrés Goens, Robert Khasanov, Marcus Hähnel, Till Smejkal, Hermann Härtig, and Jeronimo Castrillon

• Robust Mapping of Process Networks to Many-Core Systems using Bio-Inspired Design Centering . . . . . . . . . . . . . .21
Gerald Hempel, Andrés Goens, Josefine Asmus, Jeronimo Castrillion, and Ivo F. Sbalzarini

• Constructing HPSSA over SSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Smriti Jaiswal, Praveen Hegde, and Subhajit Roy

• Hybrid Latency Minimization Approach using Model Checking and Dataflow Analysis . . . . . . . . . . . . . . . . . . . . . . . . . 41
Guus Kuiper, Marco Bekooij, and Philip Kurtin

• Data Dependent Energy Modeling for Worst Case Energy Consumption Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
James Pallister, Steve Kerrison, Jeremy Morse, and Kerstin Eder

• Research Presentations

• Combining Dataflow Applications and Real-time Task Sets on Multi-core Platforms . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Hazem Ismail Ali, Benny Akesson, and Lúıs Miguel Pinho
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Preface

Dear Colleague,

Welcome to Sankt Goar and the SCOPES workshop. This year we are presenting a workshop program that features
many interesting talks on all aspects related to the design of modern embedded systems. I hope that you will find
our program interesting, stimulating and exciting.

The influence of embedded systems is constantly growing. Increasingly powerful and versatile devices are developed
and put on the market at a fast pace. Their functionality and number of features is increasing, and so are the
constraints on the systems concerning size, performance, energy dissipation and timing predictability. To meet
all these constraints, multi-processor systems on a chip (MPSoCs) are becoming popular in embedded systems.
In order to meet the performance and energy constraints of embedded applications, heterogeneous architectures
incorporating functional units optimized for specific functions are commonly employed. This technological trend
has dramatic consequences on the parallelization, mapping, compiler and design technology used to develop these
systems. The SCOPES workshop focuses on the software generation process for these modern embedded systems.
Topics of interest include all aspects of the compilation and mapping process of embedded single and multi-
processor systems.

SCOPES received a total of 9 research papers coming from many different countries in Europe, North-America,
Asia, Middle-East, Africa, and Australia. Each paper has been reviewed by at least three independent reviewers
to ensure the quality of the workshop. Each reviewer provided a score together with detailed comments and
suggestions on how to improve the overall quality of each paper. After an on-line meeting, the program committee
has decided to accept 6 papers out of these 9 submissions. This gives an acceptance rate of 66% which is similar
to earlier editions of the SCOPES workshop. It also reflects our commitment to only select high quality papers for
presentation at our workshop.

In addition to the research papers, the workshop features also 11 research presentations. The idea of research
presentations was previously used at the Map2MPSoC workshop. After the merger of SCOPES and Map2MPSoC
this idea has been continued in the SCOPES workshop program. Research presentations show research results
relevant to the topics addressed by the workshop. These presentations may be based on on-going work or research
results that have previously been presented in other forums. Research presentations may include a short publication
in the SCOPES proceedings. Therefore all submitted presentations have undergone a light review.

In conclusion, I would like to thank the members of the program committee and the external reviewers for their
contribution to the quality of this workshop. I would also like to thank all authors for choosing SCOPES as the
workshop where to report your research and your contributions to the scientific community. Finally, I would like
to thank our sponsors for their support to SCOPES 2017. I wish all of you a fruitful conference and a pleasant
stay in Sankt Goar.

Sander Stuijk
SCOPES 2017 Program Chair
Eindhoven University of Technology, NL
s.stuijk@tue.nl
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