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Introduction
Next-generation vehicles and automotive systems integrate powerful computing platforms, multiple networks, and increasing 
software content operating complex physical systems autonomously. Virtual prototyping (ie. digital twin) delivers a digital 
representation of a product or system under development and are essential to accelerating the automotive digital transformation. 
It enables earlier development and testing, higher productivity, and continuous delivery of better, safer, and more secure 

systems at lower cost.

Synopsys Automotive VDK for Level 4 Virtual ECU Abstraction
Establishing digital twins for automotive electronics requires powerful simulation technologies enabling the execution of virtual ECUs 
individually or integrated into a virtual vehicle. Synopsys is the only company providing a complete range of virtual ECU simulation 
technologies from Level 1 through Level 4 virtual ECU abstraction.
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Level 4 virtual ECU are not a monolithic representation of the full hardware or nothing. Several considerations can be made in its 
representation.

• Full binary Level 4 virtual ECU (4b) can use production code for all software layers. They enable full stack validation, driver testing, 
system boot and re-flashing/OTA testing, functional safety validation, security testing and integration in CI/CD flows.

• Partial binary Level 4 virtual ECU (4a) bypasses specific code as ‘Host Functions’ via Host Extension and VIRTIO driver 
substitution, and abstract further hardware component aligned with the intended use cases. Use cases supported by 
Level 4a are similar to Level 4b but for directed validation with the intent to start validation even earlier and deliver faster 
simulation performance.


