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MasCot Messenger Editorial
 
In the past months the four projects in the MasCot program are
clearly gathering steam. Doctoral candidates have been
recruited, kick-offs have taken place, user committees have had
initial meetings and most projects are well under way. The
MasCot programme committee held its first meeting on February
17, 2021. It is great to experience the energy and the vibe, and
with this edition of MasCot Messenger, we hope you get a better
feeling what is going on across the program.
As there are clear signs of the COVID-19 pandemic winding down,
with still no certainty when we can go (back) to the “new normal”,
in the MasCot programme we cope as best as we can with the
current situation. . Given the restrictions, all these meetings
mentioned earlier were on-line, and as we clearly realise after
almost one and a half year of lockdowns, such meetings may be
more efficient for focussed discussions but are less effective for
networking.

With the COVID-19 measures gradually being lifted in The
Netherlands, and in view of the need and the power of
networking we strongly believe that the second MasCot day can
and should be a physical meeting. The date we are aiming for is
October 26, 2021. You will read  more about the MasCot Day in
this MasCot messenger.

Besides information on the MasCot day you will find in this
MasCot Messenger all of the PhD students that have already
started in the MasCot projects introducing themselves.
Furthermore, each MasCot project has provided a summary of
the status of the project.

Enjoy reading this MasCot Messenger.

Harm Munk

SAM-FMS: Scheduling Adaptive Modular Flexible
Manufacturing Systems

SAM-FMS addresses challenges that arise in scheduling the flow
of products in Flexible Manufacturing Systems (FMS) for optimal
productivity. Several concrete research questions are being
investigated. How to support modularity in scheduling product
flows? How to cope with dynamic aspects such as maintenance?
And can we use operational data to learn scheduling policies that
outperform state of the art solutions? Canon Production Printing
(CPP) provides a driver case of a production printer that prints up
to 300 A4 images per minute: https://vimeo.com/119897713.
 
We model the target FMS as re-entrant flow shops with setup
times and deadlines between the operations on the various
machines. Jobs that need to be processed can be transformed
into constraint graphs that form a generic model for schedulers.
The problem formulation with flow-shop- and constraint-graph
models provides a common basis for the three PhD students,
Eggie, Joan, and Christoph, that are active in the project.

SAM-FMS has been running for nine months now. We recently
had our first User-Committee (UC) meeting, in which Eggie, Joan,
and Christoph presented their initial research questions and
chosen solution directions to the users. CPP is the key user
providing part of the project funding and the driver case. ESI is
involved as one of the program initiators. ASML and Vanderlande
are participating in the UC because they face similar scheduling
challenges. We had a good discussion. And it was concluded that
the project achieved its first month-8 milestone, being the
identification of a common driver case for the three PhD
projects.

This is a nice result, given that we did not yet have the
opportunity to meet in person with the team. Eggie, Joan, and
Christoph started in September and October 2020. We have had
weekly Teams meetings since then, in which the whole research
team of PhD students, their university supervisors, and CPP and
ESI staff meets to discuss progress. After summer we plan to
start with on-site meetings at CPP. We look forward to that
opportunity. But we also decided to keep the weekly Teams
meetings, because those provide a good opportunity for the
university supervisors to stay closely involved in the program and
to align easily among the team as a whole.

So the project had a good start, and we look forward to the
remainder of the project.

Twan Basten
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Eghonghon Eigbe
My name is Eghonghon Eigbe, a PhD student working on the
SAM-FMS project from TU Delft.

I started out with a bachelor in Electrical Engineering and then
continued on to do a masters in Embedded Systems. My master’s
research was focused on designing scheduling algorithms for
non-preemptive execution on multiprocessors. The method was
generally to identify the most influential decision factors and
design heuristic-based scheduling algorithms that can report
success in a significant number of scenarios. Such general rules
of thumb are hardly ever optimal and I believe that with artificial
intelligence techniques, we can come even closer to optimality as
we can make decisions based on a much larger combination of
factors and can train algorithms to recognise different scenarios
and adopt decisions accordingly.

This is something that can be explored within a project like
SAM-FMS where we consider the scheduling problem again. This
was a huge motivation for me to apply in the first place as the
research direction was completely aligned. This project however
comes with several other cherries on top like the very close
collaboration with industrial experts which makes it all the more
worthwhile.

In these early days of the PhD I have focused on including
scenario-based maintenance in the scheduling decisions. The
working conditions even with the restrictions of the pandemic
have been very warm and collaborative and some quick
preliminary results have already surfaced.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Joan Marcè i Igual
My name is Joan Marcè i Igual. I am a PhD student at the
Electronic Systems group of TU Eindhoven and I am currently
working on the SAM-FMS project.

I acquired a double bachelor in Industrial Engineering and
Computer Science from the Polytechnic University of Catalonia
(UPC). Then, I went to do my master in Embedded Systems at TU
Delft where my master’s thesis was on the scheduling of gang
tasks in multiprocessor systems. During my thesis I enjoyed
doing research and decided to continue in academia by pursuing
a PhD. The SAM-FMS project was a very good fit as it had both
the scheduling background that I was already familiar with as
well as the production oriented focus that matched my previous
Industrial Engineering studies.

Currently, I am working towards improving the modularisation of
cyber-physical systems by providing better communication
interfaces so that each module is aware of the scheduling
restrictions of its neighbours. Even though the pandemic has
added some extra difficulties, we have been able to work
together and work towards a productive outcome.
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Christoph Schmidl
My name is Christoph Schmidl and I am a PhD student at the
Institute for Computing and Information Sciences (iCIS) of the
Radboud University in Nijmegen.

I received my Bachelor’s degree in Information and
Communication Technology (ICT) with a specialization in
Software Engineering from the Fontys University of Applied
Sciences in Venlo. During my studies at the Fontys University, I
followed the minor “Ambient Intelligence” where I was
introduced to the domains of Artificial Intelligence, Machine
Learning and Robotics. These introductory courses fascinated me
to such an extent that I later on followed the Research Master
programs in Computing Science (Data Science) and Artificial
Intelligence (Intelligent Technology) at the Radboud University.
The topic of my Master Thesis was about robustness
approximation of black-box machine learning models using
active learning techniques. The robustness property of
cyber-physical systems such as production printers is even more
important than in pure digital systems because certain
constraints and safety requirements have to be satisfied at all
times. The SAM-FMS project represents an interesting problem to
me because here I can apply a broad variety of optimization
techniques from my studies in a novel environment, namely the
re-entrant flow-shop problem. Given that I mostly worked with
optimization techniques in pure digital environments, it is even
more interesting to see how these techniques perform in
cyber-physical systems.

I’m currently working on implementing the scheduling problem
as a learning problem using Reinforcement Learning (RL) while
respecting all constraints and safety requirements. A so-called
“agent” explores its environment which is the cyber-physical
system and gets rewards based on the chosen actions.

Update on the DSE 2.0
project
The DSE 2.0 project addresses the challenge of performing
efficient and effective Design-Space Exploration (DSE) for
complex, distributed cyber-physical systems (CPS). The project
formally commenced on February 1st, when the first PhD student
(Marius Herget) started his work at the UvA. One and a half
month later, the project’s second (and last) PhD student (Faezeh
Saadatmand) started at Leiden University. As of November 1st,
the team will be completed with a scientific programmer (0.5fte)
at the UvA, who is going to provide support for the project. The
official kick-off meeting was held on April 29th, during which the
NWO project officer, a number of stakeholders from ASML, and
all other user committee members (ESI (TNO), Siemens, and
Philips Healthcare) were present.

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Illustration of a high-level OMNET++ simulation model of
the main host system in an ASML machine.
 
 
 
The created simulation models (see Figure 1 for an illustration)
have been presented in a stakeholder’s meeting within ASML,
which produced very valuable feedback. This meeting has
triggered a very fruitful discussion on how to align the activities
within DSE 2.0 and related activities within the previous ASML/ESI
project Concerto and its successor Maestro. As a follow up, ASML
and ESI experts have transferred a lot of useful knowledge to us
regarding the Timed Message Sequence Charts (TMSC) formalism
used within ASML for visualization of component interactions
and critical path analysis.
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Currently, we are exploring whether/how the TMSC model can be
used as a starting point to automatically infer a first-order
software workload model needed for our envisioned DSE
approach to complex and distributed CPS.

Besides working on simulation models, we are currently also
investigating the landscape of existing analytical models. More
specifically, we have been studying the advantages and
limitations of such models with respect to their applicability for
modeling the complex ASML machines and their usability for
efficient DSE. Once completed, this study should show to what
extent we could use and integrate analytical models in our
envisioned software workload modeling and DSE.

Andy Pimentel
 
 
 

Meet our PhD students
Faezeh Sadat Saadatmand

I am Faezeh Sadat Saadatmand, PhD student at Leiden
University. I was born in Iran and have lived there before moving
to the Netherlands. Embedded/cyber-physical systems are my
favourite areas to work and research on because of their
significant effects on people's lives.

I received my BSc degree in Computer (Hardware) Engineering
from the Amirkabir University of Technology (2011- 2015). My
BSc thesis was on designing and developing an automatic
SMS-based system for making appointments with faculties. After
graduation, I was honoured to receive direct admission from
Sharif University of Technology to start the Computer
Architecture program (2015-2017). My MSc thesis was on how to
increase the lifetime of multi-core real-time embedded systems. I
proposed an adaptive task allocation method called TAMER, and
its results were published in the Journal of Supercomputing. After
graduating from university, I started working in an
industrial-research environment inside the Sharif University of
Technology (2017-2021). I concentrated on developing user
interfaces applications for transferring information between
FPGA and PC to monitor the data and do some analysis.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Faezeh Sadat Saadatmand
 
I received my BSc degree in Computer (Hardware) Engineering
from the Amirkabir University of Technology (2011- 2015). My
BSc thesis was on designing and developing an automatic
SMS-based system for making appointments with faculties. After
graduation, I was honoured to receive direct admission from
Sharif University of Technology to start the Computer
Architecture program (2015-2017). My MSc thesis was on how to
increase the lifetime of multi-core real-time embedded systems. I
proposed an adaptive task allocation method called TAMER, and
its results were published in the Journal of Supercomputing. After
graduating from university, I started working in an
industrial-research environment inside the Sharif University of
Technology (2017-2021). I concentrated on developing user
interfaces applications for transferring information between
FPGA and PC to monitor the data and do some analysis.
After joining Leiden university and starting my work by doing
some research and getting familiar with ASML knowledge, I'm
currently trying to extract the workload information we need
from another tool, T-iPPS, developed jointly by ASML and ESI as a
part of the Concerto project. In the next step, I will concentrate
on inferring the data automatically and import it to the OMNET++
simulation.

Regarding the DSE2.0 project, what mainly attracted me is the
close collaboration between the universities and industry to solve
a real challenge. It was very important for me to pursue my PhD
on a concrete problem with real limitations and assumptions. I
would like to deepen my knowledge and increase my experience
regarding distributed cyber-physical systems. I expect that the
result of our project will be helpful not only in designing the next
generation of ASML Twin-scan systems but also for other
companies in different areas and, in turn, pave the way for
further collaboration between academia and industry.
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Meet our PhD students

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Marius Herget
 
I am Marius Herget and a Ph.D. student at the Parallel Computing
Systems group (PCS) at the University of Amsterdam. I was born
and raised in Germany while always exploring the world and
learning as much as I can.
 
After my stay abroad at the IBM Almaden Research Center in San
Jose (CA), USA, I recognized my attraction to the research area.
Although my interest grew out of curiosity for the scientific world,
I quickly identified the potential of neural networks. Hence, my
bachelor's thesis at IBM tried to predict financial time series with
machine learning. I evaluated different computational learning
frameworks and methods. While first interested in Machine
Learning, my focus shifted to High-Performance Computing in
my studies at LMU Munich. In my master thesis, the objective has
been a systematic, formal approach to improve the adaptation of
domain-specific computational intent to the underlying
hardware.

I am a big fan of working closely with industry leaders to benefit
from real-life experience and specific use-cases. Therefore, I kept
close contact with the enterprise area by accomplishing my B.Sc.
at IBM and working at a young cloud consulting and
development company during my M.Sc.

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

The DSE2.0 project is, therefore, the best opportunity to follow
this principle. With ASML as our close partner, we have the rare
opportunity to do hands-on research with real problems and
direct feedback. We already benefited from the vast knowledge
and great experience of the ASML engineers in the first few
months of the research project.
Currently, I am working on building up a knowledge base for
analyzing and predicting system models behaviors. Therefore,
besides simulation techniques, I am reviewing state-of-the-art
analytical models. In this literature outline, I try to identify the
benefits and drawbacks of using these models in the context of
complex cyber-physical systems. The goal is to recognize the
most suitable solution for achieving efficient and accurate DSE.

Faithful to the idea of exploring the world and never stop
learning, I expect to deepen my knowledge in various areas
during my Ph.D.  The vital objective is to be an active and helpful
part of the scientific community while producing meaningful
research results that will benefit ASML and various other
companies in the upcoming years.

MasCot program day - Provisional
Announcement
MasCot Day at the High Tech Campus Eindhoven on Tuesday,
October 26, 2021
We expect to be able to organise the first MasCot day on
Tuesday, October 26, in conference centre The Strip on the High
Tech Campus in Eindhoven. This will be, as far as rules,
regulations and healthy judgement allow, a physical meeting.

The preliminary program is as follows:
Morning program:

Keynote by Ton Peijnenburg, Manager Systems Engineering
and Deputy General Manager at VDL-ETG
Progress from the four MasCot projects: DSE 2.0, SAM-FMS,
Software Restructurings, TiCToC

During the lunch break: Poster presentations by the MasCot
PhDs
Afternoon program:

Breakout sessions.
More details will follow in the next issue of the MasCot
Messenger.
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