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Welcome.

Issue six of the FoCAS newsletter finds us deep within the 
research cycle and for many of us, approaching the end-
game. Issue six details upcoming events,  current CfP’s and 
opportunities for travel bursaries, reports on recent FoCAS 
engagements, snippets of news from the projects  
and lists of recent CAS publications, as well as the usual contact  
details and hyperlinks.

In March, the now complete ASCENS project hosted their final 
event - a Spring School in Lucca - you can read a report inside, 
and find details on their final outputs. In early April FoCAS 
hosted a talk by Jon Timmis at the Edinburgh International 
Science Festival - Can robots evolve? The event was a 
resounding success AND we managed to make a short film of 
Jon and Alan Winfield talking robotics. FoCAS were also present 
at Evostar 2015 with James Sharpe (Swarm Organ) and Thomas 
Schmickl (Assisi_bf) both presenting project work. CAS have 
also been the focus of several Dagstuhl seminars highlighted 
in this newsletter. In May FoCAS sponsored best-papers at both 
ALA and SEAMS 2015 and two travel bursaries for AAMAS 2015.

Turning to the future, FoCAS will host Dr Justin Werfel from 
Harvard to deliver a keynote @ECAL2015. There’s also a mass 
of CAS activity at SASO in Boston this year.  We’re supporting 
two travel bursaries for a SASO Doctoral Symposium (deadline 
June 15), and the 3rd Workshop on Collective Adaptive Systems 
(deadline July 11) will be held at SASO. Project friends will be 
running events at SASO too - Organic Computing are running 
two workshops and Jane Hillston (Quanticol) is organising a 
workshop called SCOPES - details within.

A FoCAS workshop will also run at UBICOMP in Osaka, Japan 

(Sept 7) - Collective Adaptation in Very Large Scale Ubicomp: 

Towards a Superorganism of Wearables, and another, at 

ICAC2015: 1st Workshop on Distributed Adaptive Systems (July 

7).

Finally, FoCAS have adopted another EU project - Flora 
Robotica. More information inside, and welcome to all involved. 

Our website at www.focas.eu houses an ever-growing suite 
of useful resources (over 80 video interviews) and our FoCAS 
membership now stands close to three hundred and fifty 
researchers who receive regular e-bulletins. If you’re not already 
a member, see opposite on how to get involved.  
  
Best wishes, the FoCAS Initiative 
 

Editorial

FoCAS sponsor keynote speaker Dr Justin Werfel, Harvard University  at 
ECAL2015 (the European Conference on Artificial Life). 20-24 July York, UK.

FoCAS READING ROOM
The FoCAS Reading Room provides online access to 
a series of specially-commissioned feature articles 
on all aspects of collective adaptive systems, and 
links to relevant news-feeds and articles from other 
publications. As a collective adaptive system itself, 
there are opportunities for the community to get 
involved, either by nominating prospective authors 
for feature articles, or by contributing a features 
article. 
Please contact the the FoCAS editor: 
Jeremy Pitt  
(j.pitt@imperial.ac.uk). 
 
www.focas-reading-room.eu

FoCAS TWEETS
We like to use Twitter to communicate our work 
and that of our partners and associated individuals 
and organisations. 
 
Follow us: @FETFoCAS | #FETFoCAS

PLEASE TAKE OUR THREE MINUTE SURVEY 
Contribute to future research in this area: 
www.focas.eu/three-minute-survey/ 
 
or, SUBMIT A RESEARCH CHALLENGE 
www.focas.eu/research-landscape/challenges
 
JOIN THE FoCAS COMMUNITY 
That way you can keep informed about our research 
via occasional e-bulletins:  
www.focas.eu/join-focas

PARTICIPATE!

Workshop  on Collective Adaptation in Very Large Scale Ubicomp: Towards a Superorganism of 
Wearables at UBICOMP 2015 in Osaka, Japan. Contact Alois Ferscha: ferscha@pervasive.jku.at

CfP: 3rd FoCAS Workshop on 
Fundamentals of Collective 
Adaptive Systems @ SASO2015 
Submission Deadline: July 11, 2015

CfP:FoCAS sponsor two travel bursaries for 
Doctoral Symposium at SASO 2015 
Deadline: 15th June

http://www.focas-reading-room.eu
https://twitter.com/FETFoCAS
http://www.focas.eu/three-minute-survey/
http://www.focas.eu/research-landscape/challenges
http://www.focas.eu/join-focas


Edinburgh International Science Festival: Can robots evolve?  
Sunday 12 April 2015 at Summerhall, Edinburgh

Jon Timmis (York Robotics Laboratory) delivered an illuminating and  
fun interactive talk at Edinburgh’s International Science festival in  
April. The event was well-attended, suitable for all ages and  
introduced by Alan Winfield (UWE). Prior to the event FoCAs managed 
to film a short conversation ‘on topic’ with Jon and Alan. You can view  
the insightful video here:  
www.focas.eu/jon-timmis-can-robots-evolve 

The FoCAS Reading Room provides a single-point of access to curated information on the 
fundamentals of collective adaptive systems from periodicals, magazines, books and our own 
selection of refereed articles for the FoCAS magazine.  
Submit an article: www.focas-reading-room.eu

Submit an article to the FoCAS Reading Room

Jon Timmis and Alan Winfield

Screenshot  

of FoCAS  

Reading  

Room

3

http://focas.eu/jon-timmis-can-robots-evolve
http://www.focas-reading-room.eu


Monday 21st September @ SASO 2015, Boston, USA

Submission hard deadline is July 11, 2015 

Paper Acceptance Notification: July 31, 2015

Camera Ready: August 10, 2015

Workshop Best Student Paper Award: Prize 500EUR! 
Workshop website: http://www.focas.eu/saso-2015

 
Collective Adaptive Systems (CAS) is a broad term that describes large scale systems that 
comprise of many units/nodes, each of which may have their own individual properties, objectives 
and actions.Decision-making in such a system is distributed and possibly highly dispersed, and 
interaction between the units may lead to the emergence of unexpected phenomena. CASs are 
open, in that nodes may enter or leave the collective at any time, and boundaries between CASs 
are fluid. The units can be highly heterogeneous (computers, robots, agents, devices, biological 
entities, etc.), each operating at different temporal and spatial scales, and having different 
(potentially conflicting) objectives and goals, even if often the system has a global goal that is 
pursued by means of collective actions. Our society increasingly depends on such systems, in which 
collections of heterogeneous technological nodes are tightly entangled with human and social 
structures to form artificial societies. Yet, to properly exploit them, we need to develop a deeper 
scientific understanding of the principles by which they operate, in order to better design them. 
This workshop solicits papers that address new methodologies, theories and principles that can 
be used in order to develop a better understanding of the fundamental factors underpinning the 
operation of such systems, so that we can better design, build, and analyse such systems.

We welcome inter-disciplinary approaches.

Suggested Topics (but not limited to): 
-Novel theories relating to operating principles of CAS

-Novel design principles for building CAS systems

-Insights into the short and long term adaptation of CAS systems

-Insights into Emergent Properties of CAS

-Insights into general properties of large scale, distributed CAS

-Methodologies for studying, analysing and building CAS

-Frameworks for analysing or developing CAS Case studies

-Scenarios that can be used to investigate CAS properties

 
Submission 
Submission deadline is 11 July 2015
The length of a workshop paper may not exceed 6 pages including references and follow the IEEE 
Computer Society Press proceedings style guide.

All papers should be submitted in PDF format using this EasyChair login page for FoCAS 2015: 
 
https://www.easychair.org/conferences/?conf=focassaso15

 
By submitting a paper, the authors confirm that in case of acceptance, at least one author will 
attend the workshop to present the work.

CfP: 3rd FoCAS Workshop on Fundamentals of Collective Adaptive Systems 
(FoCAS@SASO 2015)
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FoCAS Best Student Paper Award
The FoCAS Coordination Action is also presenting a best student paper award. The prize is worth 
500 EUR to reimburse travel and accommodation costs associated with attending the workshop. 
This Best Student Paper Award is open to any student who is first author of a paper submitted to 
the FoCAS workshop at SASO 2015. Winning announcements will be made on 21 September at the 
workshop and posted at www.focas.eu. 

The submission deadline is 11 July 2015.

Organization
Program Chairs

Giacomo Cabri (University of Modena & Reggio Emilia: giacomo.cabri@unimore.it)

Nicola Capodieci (University of Modena & Reggio Emilia: nicola.capodieci@unimore.it)

Jennifer Willies (Edinburgh Napier university: j.willies@napier.ac.uk)

Full workshop details are available at: http://www.focas.eu/saso-2015

CfP: FoCAS sponsor two travel burseries for SASO 2015 doctoral symposium

FoCAS is pleased to sponsor two travel bursaries for the SASO Doctoral Symposium held September 
2015 in Cambridge, MA. To be eligible an applicant must: 

     be registered as a full-time student at a higher education institution (e.g. University);

    have successfully applied for the SASO 2015 Doctoral Symposium;

    do research in the field of collective adaptive systems;

    preference will go to students who are part of one of the FoCAS projects.

 
To apply please refer to http://saso2015.mit.edu/call-doctoral-symposium for applying for the SASO 
2015 Doctoral Symposium. 
 
Paper Submission Deadline: June 15, 2015

Other CAS events at SASO2015

Workshop on Quality Assurance for Self-adaptive, Self-organising Systems

http://qa4saso.isse.de

Workshop on Spatial and COllective PErvasive Computing Systems (SCOPES)

http://www.spatial-computing.org/scopes

3rd Workshop on Self-Adaptive and Self-Organising Socio-Technical Systems

http://sasost.isse.de
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CAS research @ICAC2015 - Grenoble, France  7-10 July
CAS research will be discussed at ICAC, the 12th IEEE International Conference on Autonomic Computing 
being held in Grenoble, France from 7-10 July. 
 
FoCAS are sponsoring the keynote talk by Tarek Abdelzaher on 8 July and FoCAS member Jeremy Pitt has 
also been invited to address ICAC on 9 July. 
 
In addition, a workshop organised by Allow Ensembles in conjunction with FoCAS on Distributed Adaptive 
Systems will be held on 7 July and the following papers have been accepted: 

•	 Thomas Preisler, Tim Dethlefs and Wolfgang Renz. Middleware for Constructing Decentralized Control 
in Self-Organizing Systems

•	 Kaoutar Hafdi and Abdelaziz Kriouile. Designing ReDy Distributed Systems

•	 Jingtao Sun and Ichiro Satoh. Distributed Adaptation through Software Component Relocation

•	 Claudia Raibulet and Andrea Zaccara. Adaptive Resource Management in the Cloud

Details of the invited keynotes:
 
Tarek Abdelzaher

The Social Frontier for Autonomic Systems  
Wednesday, July 8, 2015 from 09:00 to 10:00

Abstract 
Autonomic systems are distinguished by properties that allow them to  
respond and adapt successfully to environmental changes. A key property  
in that space is the ability to monitor and understand their environment, as  
monitoring is a prerequisite to adaptation. For example, significant  
investments have been made in data centers to enhance monitoring  
capabilities. Future autonomic systems, however, will grow beyond data  
centers and control applications into the societal application arena.  
Autonomic technology will support smarter social systems such as disaster  
response, national security, vehicular transportation, and residential  
energy optimization,  where the main components of the system being optimized are human, not digital.  

 
Jeremy Pitt 
Governance, Justice and Paradox in Self-Organising Rule-Oriented Systems  
Thursday, July 9, 2015 from 09:00 to 10:00 

Abstract

Many open computing systems — for example grid or cloud computing,  
sensor or vehicular networks, and virtual organisations — face a similar  
problem: how to collectivise resources, and distribute them fairly, in the  
absence of a centralized component. One approach is to define a set of  
conventional, mutually-agreed and mutable rules — i.e., a self-organising  
rule-oriented system in which rules are explicit, ‘first class’ entities,  
typically characterised by an institution. 

Full details of the invited keynotes are available here:  
www.focas.eu/cas-research-icac-2015

Tarek Abdelzaher

Jeremy Pitt

http://www.focas.eu/cas-research-icac-2015


SUMMARY AND THEME

The 2nd workshop (after the UBICOMP 2014 WS in Seattle) asks questions on the potential and opportunities 
of turning massively deployed wearable systems to a globe-spanning superorganism of socially interactive 
personal digital assistants. While individual wearables are of heterogeneous provenance and typically 
act autonomously, it stands to reason that they can (and will) self-organize into large scale cooperative 
collectives, with humans being mostly out-of-the-loop. A common objective or central controller may thereby 
not be assumed, but rather volatile network topologies, co-dependence and internal competition, non-linear 
and non-continuous dynamics, and sub-ideal, failure-prone operation. We refer to these emerging massive 
collectives of wearables as a “superorganism”, since they exhibit properties of a living organism (like e.g. 
‘collective intelligence’) on their own. One essential aspect of such globe-spanning collective ensembles 
is that they often exhibit properties typically observed in complex systems, like (i) spontaneous, dynamic 
network confguration, with (ii) individual nodes acting in parallel, (iii) constantly acting and reacting to what 
the other agents are doing, and (iv) where the control tends to be highly dispersed and decentralized. If there 
is to be any coherent behavior in the system, it (v) has to arise from competition and cooperation among the 
individual nodes, so that the overall behavior of the system is the result of a huge number of decisions made 
every moment by many individual entities.

In order to properly exploit such superorganisms, this workshop concerns itself with the development of 
a deeper scientific understanding of the foundational principles by which they operate. To this end, the 
workshop attempts to address the following foundational research concerns: 

– Understanding the trade-offs between the power of top-down (by design) adaptation means and bottom-up 
(by emergence) ones, also by studying how the two approaches co-exist in modern wearable ICT systems

– Understanding the “power of the masses” principle as far as participatory wearable ICT processes are 
involved

– Understanding the issue of diversity and of diversity increase in complex systems and in service/data 
systems and how diversity of structure and behavior is currently accommodated in wearable ICT systems

– Laying down new foundations for the modelling of large-scale Human-ICT organisms and their adaptive 
behaviors

– Identifying models and tools by which individual organs of the systems can influence and direct “by design” 
the emergent adaptive behavior of the whole system, or at least of substantial parts of it. 
 
Further, the workshop attempts to address the following systems research concerns: 

– Opportunistic information collection: Systems need to be able to function in complex, dynamic 
environments where they have to deal with unpredictable changes in available infrastructures and learn to 
cooperate with other systems and human beings in complex self-organized ensembles.

– Collaborative Reasoning and Emergent Effects: Reasoning methods and system models are needed that 
combine machine learning methods with complexity theory to account for global emergent effects resulting 
from feedback loops between collaborative, interconnected devices and their users.

– Social Awareness: Whereas today’s context-aware systems are able to make sense of the activity of single 
users and their immediate environment, future systems should be able to analyze, understand and predict 
complex social phenomena on a broad range of spatial and temporal scales. Examples of the derived 
information could be: shifts in collective opinions and social attitudes, changes in consumer behavior, the 
emergence of tensions in communities, demographics, migration, mobility patterns, or health trends.

If you have an queries regarding this workshop, please contact Alois Ferscher: ferscha@soft.uni-linz.ac.at

Full details at: www.focas.eu/towards-superorganism-wearables

Workshop on Collective Adaptation in Very Large Scale Ubicomp: Towards a 
Superorganism of Wearables. Osaka, Japan, 7th September 2015
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FoCAS sponsored two travel burseries for AAMAS 2015  doctoral symposium

FoCAS was pleased to sponsor two travel bursaries for the AAMAS doctoral symposium held on 5 May 2015 in Istanbul. 

AAMAS, the International Conference on Autonomous Agents and Multi-agent Systems, provided a doctoral mentoring 

programme aimed at PhD students in advanced stages of their research which gave a useful opportunity for interaction 

and feedback from established researchers in their fields. The winners were:

Fernando Silva from the University of Lisbon whose research focuses on how to accelerate and scale online evolution 

of robotic controllers to more complex tasks while minimising the amount of human intervention. His objective is to 

enable the realisation of real-world multirobot systems that can effectively learn new behaviours and adapt online to 

take on dynamic tasks in a timely manner. He said of the AAMAS Doctoral Symposium, “I expect to get unique insight into 

top-level cutting-edge research, share research experiences with other top PhD students, and discuss ideas and receive 

feedback that I can incorporate in my ongoing and future work.”

Sebastian Ahrndt from the Distributed Artificial Intelligence Laboratory at the Technische Universität Berlin. “In my 

research I study the effects of personality on the human behaviour and how this information can be used to address the 

challenge of making the behaviour of team members in human-agent teamwork settings predictable. In the mentoring 

program I hope to benefit from contact with potential reviewers as I’m in the last year of my PhD.”

Sebastian Ahrndt 
Emma Hart and 
Fernando Silva

FoCAS @ECAL2015 - York, UK, 20-24 July 2015
FoCAS is hosting one of the invited keynote speakers at ECAL, the European Conference on Artificial Life being held 20-24 

July 2015 in York, UK.

Justin Werfel, Harvard University

Termite-inspired robots and evolved death: environmentally-mediated  
coordination in artificial and natural systems

Complex systems research explores two types of questions about  

collective behaviors of interacting agents: the forward problem seeks  

to understand how interesting collective effects emerge from  

individual actions; the inverse problem is concerned with designing  

local rules that achieve a particular desired global result. I will discuss 

recent work in both categories: first, a system of construction robots  

inspired by mound-building termites, that builds specific structures  

according to user design; and second, a family of spatial evolutionary  

models that demonstrates the robust evolution of restraint  

phenomena, including programmed mortality, which are not captured  

by traditional theories. In both cases, the key to the result is behavior  

mediated through persistent environmental state.

Justin Werfel is a senior research scientist at the Wyss Institute for Biologically Inspired Engineering at Harvard 

University. His research interests are in the understanding and design of complex and emergent systems, with work on 

topics including swarm robotics, engineered molecular nanosystems, social insect behavior, evolutionary theory, tissue 

modeling, computational neuroscience, and educational robotics.

Justin Werfel
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FoCAS sponsor best papers at SEAMS and ALA 2015 

SEAMS 2015
FoCAS are pleased to announce 
that Luca Sabatucci and Massimo 
Cossentino won the FoCAS Best 
Paper Award at SEAMS 2015 (10th 
International Symposium on Software 
Engineering for Adaptive and Self-
Managing Systems) with their paper 
titled: From Means-End Analysis to 
Proactive Means-End Reasoning. Well 
done both!

Massimo Cossentino, Luca Sabatucci and Giacomo Cabri

ALA 2015
Building on a continuing relationship with the ALA workshop (Adaptive Learning Agents), FoCAS 
sponsored a Best Paper Award for this workshop held at AAMAS 2015 in Istanbul on 5 May 2015

 The winning paper award was presented to Anna Harutyunan from Vrije Universiteit Brussel for her 
paper Off-Policy Reward Shaping with Ensembles by Anna Harutyunyan, Tim Brys, Peter Vrancx 
and Anne Nowe. 

 
ABSTRACT
Potential-based reward shaping (PBRS) is an effective  
and popular technique to speed up reinforcement  
learning by leveraging domain knowledge. While PBRS 
is proven to always preserve optimal policies, its effect  
on learning speed is determined by the quality of its  
potential function, which, in turn, depends on both the 
underlying heuristic and the scale. Knowing which  
heuristic will prove effective requires testing the  
options beforehand, and determining the appro- priate 
scale requires tuning, both of which introduce  
additional sample complexity.  We formulate a PBRS  
framework that improves learning speed, but does not  
incur extra sample complexity. For this, we propose to simultaneously learn an ensemble of 
policies, shaped w.r.t. many heuristics and on a range of scales. The target policy is then obtained 
by voting. The ensemble needs to be able to efficiently and reliably learn off-policy: requirements 
fulfilled by the recent Horde architecture, which we take as our basis. We demonstrate empirically 
that (1) our ensemble policy outperforms both the base policy, and its single-heuristic components, 
and (2) an ensemble over a general range of scales performs at least as well as one with optimally 
tuned components.

 

This workshop is a continuation of the long running AAMAS series of workshops on adaptive agents, 
now in its fourteenth year.  ALA aims to bring together scientists from different areas of computer 
science, software engineering, biology as well as cognitive and social sciences, as well as those 
from other fields studying similar concepts (e.g., game theory, bio-inspired control, mechanism 
design). The ALA workshop focusses on agents and multi-agent systems which employ learning or 
adaptation.

Emma Hart and Anna Harutyunyan
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The FoCAS projects Swarm Organ and ASSISI_bf showed off their research at the EvoStar 
conferences in Copenhagen in April 2015, taking part in a poster and demo session organised in 
conjunction with the FoCAS coordination action. Swarm Organ Coordinator James Sharpe and 
colleague Ivica Slavkov described how swarms of GRN-controlled agents display adaptive tissue-
like organization, collectively organising into complex spatial arrangements despite each agent 
having only local awareness. A video with current project results demonstrated morphogenesis-like 
behaviour of a swarm of kilobots, with demonstrations contributed by the Swarm-Organ project 
partners.

ASSISI_bf Coordinator Thomas Schmickl presented recent developments from the ASSISI_bf 
project which aims to establish a robotic society capable of developing communication channels to 
animal societies. Using evolutionary algorithms, it is hoped that robots will be able to adapt so they 
can learn to interact with animals in a desired way.

EvoStar (www.evostar.org) comprises four co-located conferences held every spring : EuroGP 
(Genetic Programming), EvoCOP (Evolutionary Computation in Combinatorial Optimisation), 
EvoMUSART (Evolutionary and Biologically Inspired Music, Sound, Art and Design) and 
EvoApplications (Applications of Evolutionary and bio-inspired Computation), which includes 
EvoRobot (Evolutionary Computation in Robotics).

FoCAS have adopted the Flora Robotica project under the Coordination Action umbrella. 
The project’s objective is to develop and investigate closely linked symbiotic relationships 
between robots and natural plants and to explore the potentials of a plant-robot society 
able to produce architectural artifacts and living spaces. 
Flora Robotica responds to the work-programme theme ‘Knowing, doing and being: 
cognition beyond problem solving’, the goal of which is to establish new foundations for 
future robotics and other artificial cognitive systems with clear progress beyond current 
capabilities and design concepts. 
 
Find out more at: www.florarobotica.eu

FoCAS @Evostar2015

FoCAS adopt Flora Robotica project

Thomas Schmickl, Gusz Eiben, James Sharpe
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FoCAS App

 
FoCAS partners at VU University, 
Amsterdam are developing a FoCAS 
App involving top researchers in the 
field. The FoCAS App will soon be 
available from the App store and will 
bring together publications and media 
covering CAS research in an intuitive 
and useable format. Topics investigated 
include: CAS in Nature, Controllability, 
Ethical & Legal Issues, Evolutionary 
Systems, Instances of CAS, Local-
Global Properties of CAS, Modelling of 
CAS, Putting the Human in the Loop 
and Real-world Applications. 

Screenshot of App ‘in development’

FoCAS videos

FoCAS have amassed a considerable video 
library since our project began in 2013. At  
present we have a collection of 87 curated videos,  
mainly interviews with CAS researchers,  
but there are also project introductions,  
talks, conversations and promos.

The videos are housed in Vimeo, but also appear, 
embedded throughout our website, particularly  
associated with the Research Landscape section.

We are always seeking researcher opinion on  
CAS issues, so if you have a point you would like 
to make then please contact us.

View researcher opinions here: 
www.ocas.eu/topic/video-opinions

View our full collection on Vimeo here: 
www.vimeo.com/focas/videos 
 
 
Contact Giacomo Cabri about video opinions:  giacomo.cabri@unimore.it 
Contact Callum Egan about other video options: callum.egan@napier.ac.uk

Screenshot from FoCAS on Vimeo 
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Report on ASCENS Spring School March-23-27, Lucca, Italy

Spring School on Engineering Collective Autonomic Systems 

The ECAS Spring School was a successful and comprehensive overview of the results of the 
ASCENS project on collective self-aware autonomic systems presented to 35 PhD students. 
The presentations covered theoretical and pragmatical aspects of the main research topics 
on which the project focused during the last four and half years.

The school program included two keynotes, two industry talks and a set of presentations 
by ASCENS experts in the field of engineering collective autonomic systems. The keynote 
speakers were Joseph Sifakis of the École Polytechnique Fédérale de Lausanne and Marco 
Dorigo of the Univeristy Libre of Brussels. Henry Bensler from Volkswagen and Max Ahrens 
from Zimory GmbH were in charge of the industry talks.

Special emphasis was put on the pragmatic work in which the participants applied ASCENS 
languages, techniques and tools to case studies in the swarm robotics, cloud computing 
and e-mobility field.

Participants in the ASCENS Spring School



FoCAS related Dagstuhl seminars

Model-driven Algorithms and Architectures 
for Self-Aware Computing Systems
Dagstuhl 15041 (www.dagstuhl.de/15041)

Self-aware computing systems are best understood 
as a sub-class of autonomic computing systems. 
The term autonomic computing was first 
introduced by IBM in 2001 motivated by the 
concern that the ever-growing size and complexity 
of IT systems would soon become too difficult for 
human administrators to manage.

Non-Zero-Sum-Games and Control (with 
CASSTING participants)
Dagstuhl 15061 (www.dagstuhl.de/15061)

Non-zero-sum games with quantitative objectives 
constitute a field of growing attraction that is 
of central interest in all scenarios of computer 
science where multi-agent reactive systems are 
studied. 

Quantitative Models: Expressiveness, 
Analysis, and New Applications (with 
CASSTING participants)
Dagstuhl 14041 (www.dagstuhl.de/14041)

Quantitative models and quantitative analysis 
in Computer Science is receiving increased 
attention in order to meet the challenges from 
application areas such as Cyber Physical Systems. 
What is aimed at is a revision of the foundation 
of Computer Science where Boolean models and 
analyses are replaced by quantitative models and 
analyses in order that more detailed and practically 
useful answers can be provided. 

Collective Adaptive Systems: Qualitative and 
Quantitative Modelling and Analysis
Dagstuhl 14512 (www.dagstuhl.de/14512) 
Modern systems are often structured as complex, 
multi-layered networks of interconnected parts, 
where different layers interact and influence each 
other in intricate and sometimes unforeseen ways. Participants: Dagstuhl 14512

Participants: Dagstuhl 15041

Participants: Dagstuhl 15061

Participants: Dagstuhl 14041
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ALLOW ENSEMBLES 
A workshop on Distributed Adaptive 
Systems organised by Allow Ensembles in 
conjunction with FoCAS will be held on 
7 July @ICAC2015. The following papers 
have been accepted:
•	 Thomas Preisler, Tim Dethlefs and 

Wolfgang Renz. Middleware for 
Constructing Decentralized Control in 
Self-Organizing Systems

•	 Kaoutar Hafdi and Abdelaziz Kriouile. 
Designing ReDy Distributed Systems

•	 Jingtao Sun and Ichiro Satoh. 
Distributed Adaptation through 
Software Component Relocation

•	 Claudia Raibulet and Andrea Zaccara. 
Adaptive Resource Management in the 
Cloud

  
Full details of the workshop are available 
here:
www.didattica.agentgroup.unimore.it/DAS2015

 
CASSTING
Cassting have recently released their 
second newsletter. The publication covers 
the projects’ achievements to date as well 
as details of future events and current 
publications. You can view it here:  
 
www.cassting-project.eu

 
SMART SOCIETY 
In a new article for the FoCAS Reading 
Room Michael Rovatsos discusses the 
challenges, and possibilities, emerging 
from a new generation of users 
empowered as producers of services. 
 
Read the original article for details on 
how SmartSociety approaches these 
challenges and what our plans are for the 
future: 
www.focas-reading-room.eu 
www.smart-society-project.eu

www.allow-ensembles.eu

Project snippets

Screenshot SmartSociety Rideshare App
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http://www.cassting-project.eu
http://www.focas-reading-room.eu
http://www.smart-society-project.eu
http://www.allow-ensembles.eu


ASCENS  
(Autonomic Service-Component Ensembles)

The ASCENS project came to an end at the end of  
March. Their approach and main results are available  
via two publications; a State of the Art Survey in  
Springer called Software Engineering for Collective  
Autonomic Systems (preface and TOC here:  
http://www.ascens-ist.eu/images/ascens/ 
cover_preface_toc.pdf) and an ASCENS brochure  
available here: http://www.ascens-ist.eu/images/ 
ascens/ascens_broshure_final.pdf. Their final blog  
entry: A gripper module for collaborative  
manipulation and construction, can be viewed here: 
http://blog.ascens-ist.eu/2015/03/a-gripper-module 
-for-collaborative-manipulation-and-construction 
We wish them good luck with their future research.

ASAP
(Adaptive Security and Privacy) 
Congratulations to Bashar Nuseibeh who received the 2015 ACM SIGSOFT Distinguished Service Award 
for “For key service contributions to the software engineering community, including major editorial 
responsibilities in top journals and successful chairing of major technical events.” The award was presented 
on 22 May 2015 at the 37th International Conference on Software Engineering (ICSE 2015) in Florence, 
Italy. It is presented to an individual who has contributed dedicated and important service to the software 
engineering community.

COLLMOT
(Complex Structure and Dynamics of Collective Motion)

Read the most recent publications on the topic of Collective Robotics here: 
https://hal.elte.hu/flocking/wiki/public/en/projects/ProjectGroupRobotics 
 
 
FLORA ROBOTICA 
(Societies of Symbiotic Robot-Plant Bio-Hybrids as Social Architectural Artifacts)

The Flora Robotica consortium held a 3-day kick-off meeting April 12-14 at ITU, Copenhagen. 
The project assembles a highly cross disciplinary team drawn from the fields of Computer Science, Robotics, 
Molecular and Cellular Biology, Zoology, Advanced Mechatronics & Environmental Sensing and Architecture. 
Find out more at: www.florarobotica.eu

 

SWARM ORGAN
News item from the Swarm Organ website: Tiny robots that can pull objects up to 2,000 times their own 
weight have been developed at Stanford University. 
These robots have been built by mechanical engineers at Stanford University in California. The team at 
Stanford, including PhD students David Christensen and Elliot Hawkes, demonstrated a 9g robot that can 
carry more than 1kg vertically up glass. This is equivalent to a human climbing a skyscraper while carrying 
an elephant. Another one - that weighs just 20mg but can carry 500mg, was so tiny it had to be built under a 
microscope, using tweezers to put the parts together.....

Read the full article and watch the video here: http://www.swarm-organ.eu/news/tiny-robots-can-pull-
objects-2000-times-their-own-weight-have-been-developed-stanford

Contact details for all our project partners are available here: www.focas.eu/community

ASCENS survey book cover

http://www.ascens-ist.eu/images/ascens/cover_preface_toc.pdf
http://www.ascens-ist.eu/images/ascens/cover_preface_toc.pdf
http://www.ascens-ist.eu/images/ascens/ascens_broshure_final.pdf.
http://www.ascens-ist.eu/images/ascens/ascens_broshure_final.pdf.
http://blog.ascens-ist.eu/2015/03/a-gripper-module-for-collaborative-manipulation-and-construction
http://blog.ascens-ist.eu/2015/03/a-gripper-module-for-collaborative-manipulation-and-construction
https://hal.elte.hu/flocking/wiki/public/en/projects/ProjectGroupRobotics
http://www.florarobotica.eu
http://www.swarm-organ.eu/news/tiny-robots-can-pull-objects-2000-times-their-own-weight-have-been-developed-stanford
http://www.swarm-organ.eu/news/tiny-robots-can-pull-objects-2000-times-their-own-weight-have-been-developed-stanford
http://focas.eu/community/


Gómez Sáez, Santiago; Andrikopoulos, Vasilios; Leymann, Frank; Wettinger, Johannes: 
Dynamic Tailoring and Cloud-based Deployment of Containerized Service Middleware. In: 
Proceedings of the 8th International Conference on Cloud Computing (CLOUD 2015).

Thomas Bach, Muhammad Adnan Tariq, Boris Koldehofe, Kurt Rothermel: A Cost Efficient 
Scheduling Strategy to Guarantee Probabilistic Workflow Deadlines. In Proceedings of the 
Second international Conference on Networked Systems 2015 , Cottbus, Germany, March 
9th, 2015 (NetSys)

Pedro Mariano & Luís Correia: Partner selection delays extinction in cooperative and 
coordination dilemmas. In Grimaldo, F. & Norling, E. editors, Multi-Agent-Based Simulation XV, 
Lecture Notes in Computer Science, Springer International Publishing. (2015), 88-103

Fernando Silva, Luís Correia, Anders Lyhne Christensen: Modelling Synchronisation in 
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Perturbations. In Sirakuoulis, G. & Adamatzky, A. editors, Robots and Lattice Automata. 
Emergence, Complexity and Computation 13, Springer International Publishing.

François Laroussinie, Nicolas Markey. Augmenting ATL with strategy contexts. In 

Information and Computation. Elsevier, 2015. (To appear) 

Jonas F. Jensen, Kim G. Larsen, Jirí Srba, Lars K. Østergaard. Efficient Model-

Checking of Weighted CTL with Upper-Bound Constraints. In International Journal 

on Software Tools for Technology Transfer. Springer, 2015. (To appear) 

Gilles Geeraerts, Alexander Heußner, Jean-François Raskin. On the Verification of 

Concurrent, Asynchronous Programs with Waiting Queues. In ACM Transactions on 

Embedded Computing Systems. IOS Press, 2015. (To appear)

Liliana Pasquale, Carlo Ghezzi, Claudio Menghi, Christos Tsigkanos and Bashar Nuseibeh. 
Topology Aware Adaptive Security, In Proceedings of 9th International Symposium on 
Software Engineering for Adaptive and Self-Managing Systems (SEAMS 2014), Hyderabad, 
India, 2-3 June 2014.

Jesús García Galán, Liliana Pasquale, Pablo Trinidad and Antonio Ruiz-Cortés,  User-centric 

Adaptation of Multi-tenant Services: Preference-based Analysis for Service Reconfiguration, 

In Proceedings of 9th International Symposium on Software Engineering for Adaptive and 

Self-Managing Systems (SEAMS 2014), Hyderabad, India, 2-3 June 2014 (Best Paper Award).

Franco Zambonelli and Victor Noël. Methodological Guidelines for Engineering 

Self-organization and Emergence, volume 8998 of LNCS, chapter 1.3.5. Springer, 

2015. (Book title: Software Engineering for Collective Autonomic Systems: 

Results of the ASCENS Project). 

Matthias Hölzl, Nora Koch, Mariachiara Puviani, Martin Wirsing, and Franco 

Zambonelli. The Ensemble Development Life Cycle and Best Practices for 

Collective Autonomic Systems, volume 8998 of LNCS, chapter 1.4.1. Springer, 

2015. (Book title: Software Engineering for Collective Autonomic Systems: 

Results of the ASCENS Project).Engineering for Collective Autonomic Systems: 

Results of the ASCENS Project).

Recent project publications
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Aggregation by provenance types: A technique for summarising provenance graphs

L. Moreau. Aggregation by provenance types: A technique for summarising provenance 
graphs. In Graphs as Models 2015 (An ETAPS’15 workshop), London, UK, April 2015. 
An Empirical Study on the Practical Impact of Prior Beliefs over Policy Types

S. Albrecht, J. Crandall, S. Ramamoorthy, An Empirical Study on the Practical Impact 
of Prior Beliefs over Policy Types. In Proc. AAAI Conference on Artificial Intelligence 
(AAAI), 2015. 

Autonomic Computing 
Authors: Lalanda, Philippe, McCann, Julie A., Diaconescu, Ada 
Springer (2013), 304 pages, 
ISBN-10: 1447150066

K. Ozogány and T. Vicsek (2015) Modeling the emergence of modular leadership hierarchy 

during the collective motion of herds made of harems J. Stat. Phys. 158 628 - 646 

 

Cs. Virágh, G. Vásárhelyi, N. Tarcai, T. Szörényi, G. Somorjai, T. Nepusz and T. Vicsek (2014)

Flocking algorithm for autonomous flying robots Bioinspiration & Biomimetics 9 025012

E. Mones, P. Pollner and T. Vicsek (2014) Universal hierarchical behavior of citation networks 

JSTAT 2014

Yeboah-Antwi, Kwaku; Baudry, Benoit: Embedding Adaptivity in Software Systems 
using the ECSELR framework (Inproceeding) Proc. of the Genetic Improvement 
Workshop, 2015. 
 
 Fleurey, Franck; Baudry, Benoit; Gauzens, Benoit; Elie, Andr{‘e}; Yeboah-Antwi, Kwaku

Emergent Robustness in Software Systems through Decentralized Adaptation: an 
Ecologically-Inspired ALife Approach (Inproceeding) Proc. of the European Conference 
on Artificial Life, 2015

Challenges for Quantitative Analysis of Collective Adaptive Systems, Jane Hillston, 
Trustworthy Global Computing – 8th International Symposium, TGC 2013, Buenos 
Aires, Argentina, August 30-31, 2013, Revised Selected Papers. Springer 2014 Lecture 
Notes in Computer Science, pp.14-21. 
On-the-fly Fast Mean-Field Model-Checking, Diego Latella, Michele Loreti, and Mieke 
Massink, Trustworthy Global Computing – 8th International Symposium, TGC 2013, 
Buenos Aires, Argentina, August 30-31, 2013, Revised Selected Papers. Springer 2014 
Lecture Notes in Computer Science, pp.297-314.

Morphogenetic Self-Organization of Collective Movement without Directional Sensing 
Ataollah Ramezan Shirazi, Hyondong Oh, Yaochu Jin 
Advances in Autonomous Robotics Systems. Lecture Notes in Computer Science. 
Volume 8717, 2014, pp 197-208, 15th Annual Conference, TAROS 2014, Birmingham, 
UK. September 1-3, 2014. Proceedings

Adaptive Swarm Robot Region Coverage Using Gene Regulatory Networks 
Hyondong Oh, Yaochu Jin, Advances in Autonomous Robotics Systems. Lecture Notes 
in Computer Science. Volume 8717, 2014, pp 197-208, 15th Annual Conference, TAROS 
2014, Birmingham, UK. September 1-3, 2014. Proceedings

Mohammad Divband Soorati and Heiko Hamann, 
“The Effect of Fitness Function Design on Performance in Evolutionary Robotics: The 
Influence of a Priori Knowledge” 
Proc. of the 24th Int. Conf. on Genetic and Evolutionary Computation (GECCO), 2015 (to 
appear)

17



www.focas.eu/adaptive-collective-systems18

http://www.focas.eu/adaptive-collective-systems


19



www.focas.eu

FoCAS coordinates the research of 12 research 

projects, but anyone or group can join if they have 

a research interest in Collective Adaptive Systems:

FUNDAMENTALS OF COLLECTIVE ADAPTIVE SYSTEMS

F CAS
ALLOW ENSEMBLES www.allow-ensembles.eu 
New design principles for large-scale collective 
systems  

ASCENS www.ascens-ist.eu   
Autonomic service-component ensembles 

ASAP www9.open.ac.uk/ASAP
Adaptive security and privacy 

ASSISI | BF www.assisi-project.eu
Animal and robot Societies Self-organise and  
Integrate by Social Interaction  

CASSTING www.cassting-project.eu
Collective Adaptive System SynthesIs with  
Non-zero-sum Games  

COLLMOT www.hal.elte.hu/flocking  

Complex structure and dynamics of collective motion 

DIVERSIFY www.diversify-project.eu
Ecology-inspired software diversity for distributed 
adaptation in CAS 
 
FLORA ROBOTICA www.florarobotica.eu 
Societies of Symbiotic Robot-Plant Bio-Hybrids as 
Social Architectural Artifacts 

ORGANIC COMPUTING 
www.organic-computing.de 
Organic computer systems consist of autonomous  
and cooperating subsystems 

QUANTICOL - www.quanticol.eu 
A Quantitative Approach to Management and  
Design of Collective and Adaptive Behaviours

SMARTSOCIETY www.smart-society-project.eu 
Hybrid and Diversity-Aware Collective Adaptive 
Systems 
SWARM-ORGAN www.swarm-organ.eu
A theoretical framework for swarms of GRN-
controlled agents which display adaptive tissue-
like organisation

The socio-technical fabric of our society 

more and more depends on systems that are 

constructed as a collective of heterogeneous 

components and that are tightly entangled 

with humans and social structures. Their 

components increasingly need to be able to 

evolve, collaborate and function as a part of an 

artificial society.

Twitter: @FETFoCAS |  #FETFoCAS

FoCAS is a Future and Emerging Technologies 
Proactive Initiative funded by the European 

Commission under FP7. 

FoCAS project partners
Centre for Algorithms, Visualisation and 
Evolving Systems  
(Edinburgh Napier University, UK)

Computational Intelligence Group  
(VU University, Amsterdam)

Agent and Pervasive Computing Group 
(University of Modena & Reggio Emilia, Italy)

Intelligent Systems & Networks Group  
(Imperial College London)

Institute for Pervasive Computing  
(JKU, Linz, Austria)

FoCAS supported projects: 

http://www.focas.eu
http://www.focas.eu
http://www.allow-ensembles.eu
http://www.ascens-ist.eu
http://www9.open.ac.uk/ASAP/
http://www.assisi-project.eu
http://www.cassting-project.eu
https://hal.elte.hu/flocking/
http://www.diversify-project.eu
http://www.florarobotica.eu
http://www.organic-computing.de
http://www.quanticol.eu
http://www.smart-society-project.eu%20
http://www.swarm-organ.eu
https://twitter.com/FETFoCAS
http://cordis.europa.eu/fp7/ict/fet-proactive/focas_en.html
http://cordis.europa.eu/fp7/ict/fet-proactive/focas_en.html

