
SPECIFICATION & EXECUTION OF 
SIMULATION MODELS & 
EXPERIMENTS
(with focus on engineering)

Thorsten Pawletta, Artur Schmidt
(Sven Pawletta, Christina Deatcu, Birger Freymann,
Hendrik Folkerts, Georg Kunert, David Jammer)

Thorsten Pawletta
thorsten.pawletta@hs-wismar.de
www.cea-wismar.de
www.cea-wismar.de/pawel

M&S Workshop ‘ONE SIMULATION MODEL IS NOT ENOUGH!’, Univ. Rostock, 2019/23/04



Outline

1. Introduction & Motivation

2. SES/MB Approach & Extensions (eSES)

3. From Experimental Frames (EF) to Experiments

4. Automation of Experiments

5. Conclusion & Further Works

2nd to 4th are based on the submitted (10/2018) PhD Thesis:

Artur Schmidt, Variantenmanagement in der Modellbildung und

Simulation unter Verwendung des SES/MB Frameworks.
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The RG CE(A) 

1. Introduction & Motivation

We are engineers with focus on the dev of comp. methods and 

tools for solving engineering problems.
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Our Methods & Tools 

● Methods
● M&S (DEVS, SES/MB, ...)

● Control engineering

● Distributed & parallel computing

● Machine Learning (NN, RL, ...), ...

● Software
● SCEs: MATLAB/Simulink, Octave, Open Modelica, ...

● Python, C, ... 

1. Introduction & Motivation







61. Introduction & Motivation

ONE MODEL & ONE EXPERIMENT (METHOD)
ARE NOT ENOUGH to design perfect controllers!

 Need to manage various models and experiments.
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Our Goals   

● Improvement of today‘s model-based dev process using the

System Entity Structure / Model Base (SES/MB) approach

Status: „SES as an organizer of models & frames“ 1

              (FAMILY of MODELS)

1. Extension of the SES/MB approach to a
  FAMILY of MODELS and EXPERIMENTS (in short E)

2. Infrastructure for experiment automation

1. Introduction & Motivation

1) B.P. Zeigler, Multifacetted Modeling and Discrete Event Simulation, Academic Press, 1984.
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SES/MB Approach 

2. SES/MB Approach & Extensions (eSES)

● SES specifies a 
family of models 
(structures, params)

● MB organizes 
configurable, 
composable
basic models 

● pruning derives a
unique model config 

● build generates an
exec. model config 
for a simulator

   pruning

  build 
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SES/MB Approach 

2. SES/MB Approach & Extensions (eSES)

● SES Variables 
SES Functions
● SES input 

interface
● variable config of

node attributes 
(couplings,  
 selection rules,

    variables)
● Semantic constrains
● Specific mb Attribute

eSES Extensions

eSES
pruning(SESVarSettings)

  build 
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Family of Models & Experiments (E) 

3. From EF to Experiments

means a set of various
 

● Models Under Study (MUS)

● Experimental Frames (EF)

● Simulation Methods

● Experiment Methods 
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295. Conclusion & Further Works 

Conclusion & Further Works

✔ Approach for spec. of family of models & experiments

✔ Infrastructure for automation of experiments

✔ Prototypes in MATLAB & Python (WIP)

● Improvement of approach & prototypes

● More technical proofs by applications  

● Acceleration of computation by DP methods

● Integration with learning methods (RL) 
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