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Term coined around 2006 and tended by “instigators”: 
Gill, Kumar, Lee, Midkiff, Mok, Rajkumar, Sastry, Sha, Shin, 
Stankovic, Sztipanovits.



  



  

Typical CPS: networked car 



  

Typical CPS: smart city (incl. building automation) 



  



  

Choose your MC members well:

 - in proposal vs. once accepted

 - MC ultimate decision body

 - CNC appoints (initially)

 - senior/famous vs. junior/available/ balance
   (chair & vice-chair)





 www.mpm4cps.eu

http://www.mpm4cps.eu/


  

MPM4CPS Vienna Workshop 14 – 15 April 2016



  



  

MPM4CPS Young Researcher Workshop
Twente University, The Netherlands 17-18 December 2015



  

MPM4CPS Tallinn Training School

21 – 24 March 2016 



  



  

Spreading the Word:
MoDELS conference 

October 2015
Ottawa, Canada



http://dsm-tp.org

Before the proposal: 

 (1) perceived need
 (2) (ambitious) vision
 (3) community  … beware: enough critical mass at startup 
 (3) core group of proposal writers with opportunity to meet

http://dsm-tp.org/


Do you really want to

   be the Action chair?

   +visibility
   +develop vision
   - inclusiveness vs. implementing MoU “herding cats”

Do you really want your institution to

   be the Grant Holder?

   +FSAC (Financial and Scientific Administration and Coordination) 115% ~13k

   - Financial rules of your institution wrt. 
     * “flat rate” (no VAT vs. honorarium);
     * TRR (Travel Reimbursement Request) “strong authentication”

 
     



13.09.27.preProposal/
14.01.24.proposal/

14.03.13.hearing/
14.03.28.preProposal/
14.05.15.MoU/
14.10.14.welcome2COST.Brussel/
14.11.25.KickOffAndFirstMCmeeting.Brussel/

Timeline:



Relationship with existing EU projects

 - complementarity
 - active in, connected with



  

The main objective of this Action is to enhance the quality, visibility and 
impact of European research and industrial adoption in the trans-
disciplinary area of CPS. 

This goal is pursued by building a network of researchers, educators, 
industrial practitioners and policy makers in order to establish the 
foundations and methods of CPS Engineering enabled by MPM. 

This will allow coordinating and shaping the efforts on research, education and 
application in this emerging research field.

● Define a worldwide baseline for CPS (exemplars)

● Develop a new unified trans-disciplinary CPS 
engineering foundation (methods, techniques, tools)

Transformative  (academia, industry, education)

Global (world) impact, European Academic/Industrial leadership

Ambitious … yet, be careful what you promise (MoU is contract)



  

WG 0: Cross-WG Activities, Showcases

WG 1 : Foundations - Intra and Inter-Disciplinary Interaction

WG 2: Techniques

WG 3: Application Domains

WG 4: CPS Education and Dissemination

Working Groups 

Clear Working Group structure with goals, responsibilities, management

Have Working Group chairs and vice-chairs in mind (MC will have to vote though)



  

WG 0: Cross-WG Activities, Showcases

Objectives:

● Bundle cross-WG activities in order to ensure their cohesion, boost inter-disciplinary collaborations, 
while avoiding the natural clustering (e.g., the creation of micro-communities per workgroup) within 
the large network formed by the Action 

Activities:

● Monitor possible duplication of efforts across WGs

● Be a conduit for passing information between Wgs

● Encourage and sponsor inter-WG visits and presentations

Deliverables:

● Report of activities (define and measure success of cross-WG activities) (yearly)

● Showcases (Y3 - Y4)

Clear Management plan

Realistic deliverables (MoU = contract) 



  

WG 1 : Foundations - Intra and Inter-Disciplinary Interaction 

Objectives:

● Develop MPM foundations for CPS

Activities:

● Characterize/categorize (“chart”) existing modelling languages (using an appropriate language) used 
in the different disciplines using typical industrial CPS scenarios (see also WG 4) 

● Develop an MPM framework to relate/combine (unify) modelling languages and techniques 

● Apply and mostly combine MPM, Control, Hybrid Systems, ... while dealing with the heterogeneity of 
CPS, and identifying common formalisms and ontologies used in CPS 

Deliverables:

● Report. State-of-the-art report on current formalisms (and processes) used in CPS development: 

1) a structured catalogue of tools and modelling languages (Y1, updated yearly) 

2) a glossary of terms (domain ontology) to be used throughout CPS (Y2, update yearly)

● Report (yearly). Framework to describe (model), relate and combine modelling languages and 
techniques

Realistic deliverables with their timing 
(MoU = contract)



  

WG 2 : Techniques

Objectives:

● Conceptualize usable and efficient MPM integrated environments for CPS development while 
increasing CPS development’s productivity (e.g., by means of increased interoperability, and use of 
visual modelling languages) and reducing the complexity of CPS testing, simulation and certification 
procedures. 

Secondary objective:  CPS standards that can be used by Europeans regulators in order to increase 
performance, security and safety of industrial CPS in Europe, and worldwide.

Activities:

● Investigate current standards and best practices  (modelling languages, interfaces for 
interoperability, processes, ...) used in CPS

● Survey state-of-the art on MPM tools and techniques used in different disciplines for CPS 
development

including an efficiency evaluation of MPM tools and techniques on CPS

● Investigate requirements for future MPM4CPS modelling tools and techniques 

Deliverables:

● Reports. 

1) current standards and best practices used in CPS, suggest where new standards might be    
    beneficial (Y1, updated yearly)

2) state-of-the art on MPM tools and techniques used in different disciplines for CPS development
    including an efficiency evaluation of MPM tools and techniques on CPS (Y3)

3) suggestions for future MPM4CPS modelling tools and techniques (Y4)

We did change (refine) one deliverable



  

WG 3 : Application Domains

Objectives:

● Investigate practical constraints in the use of MPM modeling in two representative 
and distinct CPS application domains: 
1) embedded systems, control systems, mechatronics, ... where CPS has emerged from 
(e.g.,automotive, aeroespatial) 
2) more networked, unanticipated changes (both structure and behaviour) and less of the traditional 
plant/controller architecture, which may have emergent behaviour 
(e.g., smart-cities, complex traffic management). 

● The specific needs and priorities of the industry in these domains have to be taken into account 
in order to successfully implement the scientific improvements gained by the Action. 
WG3 will work together with industrial partners to ensure a bilateral feedback between the scientific 
and industrial CPS communities.

Activities:

● Definition of Benchmark Case Studies 
● Assess the current industrial state of CPS and CPS modelling at a national level
● Collect the requests and requirements of each application domain, 

and rewrite them from a CPS perspective, look for commonalities/differences.
● Assess the suitability of the different application domain models from a CPS perspective 

(e.g., completeness, usability, interoperability with existing tools, etc.)
● Compile recommendations on the proper use of different models and methodologies and the 

reliable assimilation of current application domain models in the perspective of CPS modeling.

Deliverables:

● Benchmark Case Studies (Y1 preliminary, Y3 fully developed)

● Reports. 
1) current industrial state of CPS (Y2)
2) requirements of each application domain (Y2)
3) suitability of the different application domain models from a CPS perspective (Y3)
4) recommendations on the proper use of different models and methodologies (Y4)



  

WG 4 : CPS Education and Dissemination

Objectives:

● Bring MPM4CPS contents (from WGs 1 – 3) into a suitable format 
for educational and dissemination purposes. 

Targets: academia (students, young/senior researchers), industry, commission

Activities:

● Identify the adequate profile(s) of CPS experts (i.e., the minimum required knowledge)
● Identify existing courses in the realm of CPS and MPM4CPS in Europe, and the need for new courses on 

topics relevant to CPS not yet covered by the European Universities
● Lay basis for an European Master/Phd Program in MPM4CPS involving several European leading

Universities (and companies) and set up the respective discipline roadmap
● Promote literature on the topic (books, articles), while defining course material (online, etc)
● Promote and organize thematic Training/Summer Schools on MPM4CPS
● Make young students (future researchers and practitioners) aware of and enthousiastic about the topic of CPS 

in events such as a “CPS Hacker School”

Deliverables:

● Reports
1) profile of CPS expert (Y1)
2) list of existing MPM4CPS courses, description of needs (Y1, updated yearly)
3) plan for European Master/Phd Program in MPM4CPS (initially lightweight, via Erasmus) (Y1-Y4)
4) annotated bibliography, annotated who's who, WG reports, (non-)technical publications (Y2, updated yearly)

● MPM4CPS workshop (yearly)

● MPM4CPS poster, leaflet (Y1)

● www.mpm4cps.eu (beginning of Action, updated regularly)

● Thematic Training/Summer Schools on MPM4CPS (yearly)

● Engaging event such as a “CPS Hacker School” (yearly, from Y3)

Some Actions: 
workshops = mini conferences

Publish together (multi-country)

http://www.mpm4cps.eu/


  

Management Committee (MC) consists of up to two representatives of each COST Country having accepted the 
MoU of the Action. MC Members are nominated by the COST National Coordinators (CNC) of the COST Countries 
they represent. The Action MC decides upon all budget-related questions, devises the general Action strategy and 
manages the organisation of the Action’s scientific and technological activities.
The Chair and Rapporteur of the MC will be responsible for liaison with and reporting to their COST National Co-
ordinator and with the Action Scientific Secretary.

Frequency: yearly in-person meeting, co-located with yearly workshop; on-demand teleconference meetings

Note: several of our proposed Action members and some MC members are Early-Stage Researchers (ESR)

Core Group (CG) consists of the Chair and a Vice-Chair of the MC and the Leaders of each WGs. 

Objectives: Quality Control: CG and ultimately the Chair will ensure that the Action is on schedule and 
that specified WG objectives are met.

Activities:  (teleconference) meetings to assess and take action when needed, meet in-person at MC meeting 
Frequency: frequent (once per month)

Deliverables: reports to MC

Industry Advisory Board is highly relevant, but covered by the large industry participation in this Action
External Experts will be invited to selected workshops and CG/MC/WG meetings

Editorial Board

Description: During the production of the State-of-Art report, Final Report and Promotional Material (such as a 
leaflet), an Editorial Board, nominated by MC, will coordinate the work and collect the necessary information from 
the Working Group members. 

Objectives: Preparing documents for Dissemination

Activities: support to WG leaders and  MC
Frequency: when needed (depends on frequency of reports etc.)

Deliverables: Newsletter. Leaflet. State-of-Art. Reports.

Governance

Some actions plan this in detail



  

STSM  Selection Committee

Description: Very high priority will be given to Short Term Scientific Missions (STSM) to foster personal contacts 
between researchers and diverse communities .Highest priority will be given to Early-Stage Researchers (ESR) and 
female applicants. The STSM Evaluation Committee is nominated by the MC. I will assess the impact of the scientific 
visits and their output. Calls for proposals will be regularly (twice per year) planned. The CG decides on allocation.

Objectives:Selection of applicants for Short-Term Scientific Missions (STSM).

Activities: Selection of the STSM applicants from the action and reporting to CG/MC
Frequency: when needed  (twice per year)

Deliverables: To select STSM applicants

Training Schools Committee

Description: Training/Summer  Schools will take, when possible, be organized co-located with the workshops 
organized by the COST Action. The challenges, concepts, methods, techniques and tools of MPM4CPS will be taught. 
The intended audience are PhD students, young scientists (including from industry), early-stage researchers (ESR). 

Objectives: Organization Training Schools and their programme.

Activities: Prepare Program of TrainingSummer Schools (Lecturers, Trainees, Place, Venue, Location, etc.) and 
reporting to the MC.
Frequency: when Training/Summer Schools are organized (once per year)

Deliverables: four Training/Summer Schools  (one per year)

(Gender/Geographic/Age/Inclusiveness) Balance Committee

Description: the technological and scientific sector is male-dominated. A balanced participation of women and men will 
be sought.

Objectives: Definition and promotion of gender/inclusiveness balance in all parts of the  Action's operation

Activities: Prepare a Plan to promote involvement of Women/participants from inclusiveness groups; active outreach 
(such as talks)
Frequency: continuous activity; in-person meeting once per year 

Deliverables: To increase female/inclusiveness participation rate in the COST Action through new inclusions

Not easy:

- low funding, long procedure, wait for reimbursement  
   (inclusive?)

- contribute to *your* action



Once running:

Progress Report KPIs:

● MoU objectives
● MoU deliverables
● Co-authored publications and FP7/H2020 proposals
● Added value of networking
● Extent of networking
● Impacts
● Dissemination and Exploitation
● Action Successes
● Participation balance

Tips and tricks:
E-COST magic, Local Organizer Support (LOS), travel 
cost, hotel cost, …



  


