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Motivation
• The ongoing transformation in industry from a document-

based systems engineering to a model-based systems 
engineering approach reveals a need for new methods of 
verifying and validating systems 

• Traditional methods of testing the actual system are getting 
more and more expensive

• A model-based environment could significantly reduce 
testing and, most importantly, verification and validation 
processes costs 
– allows testing on the system model by applying various 

techniques, such as simulation, analysis, review, mock-ups, etc. 
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Purpose
• Our paper proposes an approach to perform verification and 

validation of a system using system models developed with 
Systems Modeling Language (SysML) and in accordance with the 
MagicGrid (formerly known as MBSE Grid) framework.

• The approach covers system testing activities beginning with 
verification of the lowest modeled system elements against system 
requirements and finishing with validation of the system as a whole, 
against stakeholder needs. 

• A thorough case study on the vehicle model is presented to prove 
the usefulness of the proposed approach in the overall lifecycle of 
the system engineering. 
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MagicGrid Framework
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MagicGrid Extensions for V&V 
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Typical Model to Perform Verification
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Typical Model for Validation
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Case Study – System of Interest

• For the case study example traditional ICE car was
selected;

• In case study example it was decided to showcase
the proposed approach by integrating system 
architecture elements from bottom to top;

• Due to scope assiociated with modern car systems
only small subset of system in the case study
example were used
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System of Interest Architecture
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System to be integrated
• The selected transmission system is semi-automatic type (e.g. 

Tiptronic, Steptronic);
• Semi-automatic transmission is based on manual transmission 

while shifting of gears are done with electric motors
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Behaviors and Requirements
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Verification Setup
• Model setup for verification
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System L2 Test Case Description
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• Model test case with Sequence diagram

Configurations 
as instance 
specification



System L1+L0 Verified Requirements

System L1 verified requirements
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System L0 verified requirements



System L1 + L0 Architecture
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• Systems that are used for L1, L0 integration

L1
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System L1+L0 Verification Setup
System L1 verification setup
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System L0 verification setup



GUI for System Model Validation
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• For L0 we used GUI to validate instrument cluster 



Conclusions

• Proposed approach shows clearly defined steps
how systems described with model based
approaches can verified and validated; 

• Proposed approach is alligned with MagicGrid
method;

• Test case generation should be automatic as 
process of defining test cases manualy
potentialy could be very tedious and laborous.
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