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• 09:00 – 10:00: Introduction to INTO-CPS (PGL)

• 10:00 – 10:30: Coffee break

• 10:30 – 11:30: Introduction to VDM (JF)

• 11:30 – 12:30: Introduction to 20-sim (KP) 

• 12:30 – 13:30: Lunch

• 13:30 – 14:30: Industrial results using INTO-CPS (PGL)

• 14:30 – 15:30: Demonstration of INTO-CPS Capabilities 
(KL+KP)

• 15:30 – 16:00: Coffee break (demo of 3D capabilities)

• 16:00 – 17:00: Demonstration of Hands-on Practicals
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Tutorial Schedule
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• System Modelling using SysML
• INTO-CPS Application basics
• FMU Generation

– 20-sim
– Overture

• Simulation
– Simulator: COE
– Graphical Simulations Interface
– 3D Animation – using Unity

• Design Space Exploration
• Test Automation
• Model Checking

3

Overview
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• Custom SysML FMI Profile

• Modelio
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System Modelling using SysML
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SysML: Cascading Watertank
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SysML: Cascading Watertank
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• Overture

• 20-sim

• Open Modelica
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FMU Generation
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The INTO-CPS Application
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The Project Browser
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FMUs in Multi-Models
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• FMI 2.0 Compliant

• Distribution Support across:
– Platforms: Darwin, Linux and Windows
– Architectures: x86 and x64

• Performance:
– Execute FMUs in parallel
– Multicore utilization

Co-simulation Engine
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• Fixed Step

• Variable Step
– Constraints on step size

• Zero Crossing
• Bounded Difference
• Sample Time
• Get Max Step Size

• Has recovery for Discard
– getRealStatus(LastSuccessfulTime) and rollback

• Simple Stability Algorithm
– successive substitution
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COE: Master Algorithm
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COE: Stabilization
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• Parallel Execution of e.g. FMI setX/getX/doStep
– Appx. Speed up by 65 %

• One shot mode for cluster deployment

• Distribution across computer architectures

• Hierarchical Simulation
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COE: Performance
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• Enable simulation of mixed:
– Platforms: Win / Linux / MacOS
– Architectures: x32 / x64
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COE: Distribution
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• Enable encapsulation of sub system as an FMU

• Improve performance with multi rate simulations
– One part of the system requires a smaller step size then the 

rest of the system
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COE: Hierarchical Simulation
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COE: Hierarchical Simulation
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COE: Configurations
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COE: 3D Animation – using Unity

FMU

Library

Communication 
with Unity

Unity Model

Model Description

(includes selected 
inputs)
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COE: 3D Animation – using Unity
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Design Space Exploration



INtegrated TOolchain for Cyber-Physical Systems http://into-cps.au.dk/

23

Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Design Space Exploration
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Test Automation / Model Checking


