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V process model

C code

Required
performance

System
specification

Code
specification

Proto-ECU

Products

Code generation

System design

Logic design Implementation

Calibration/Evaluation

Guarantee of product quality (Validation)

Guarantee of spec. conformance
(Verification)

Guarantee of spec. equality
(Verification)

Most important
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V process – Spec transformation to product
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Integration test

Legacy
modules
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modules
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modules
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codes

Expert’s inspection

Proto module
model

System spec
(Iterative)

Implementation

Proto ECU

New logic 
design

System engineer

Calibration

ECU w/
constants

Module 
spec. model

Testing

Product

Guidelines

Software
platform

Software engineer

Calibration engineer

Field
data

Exp/Analysis

Legacy
modules
Legacy

modules
Legacy
modules
Legacy
modules

Focus is on creation of 
new functional module

Focus is on overall 
performance for 
variations

Verification

-Property proving (unit level)
-Simulation/Test

Verification

-Equivalence Checking
-Simulation/Test
-Formal/Symbolic
-Floating point vs Fixed Point

Verification

-Simulation vs. Real-time
-Calibration effect on 
original model
- Dependency Analysis

Verification

-Code Quality

Verification

-Property proving (system level)
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What we need

• Deal with system complexity

• Heterogeneity (hybrid dynamics)
• Scale
• Floating/Fixed point design vs.  Floating/Fixed-point Implementation

• Tools that can be integrated into existing process
• Tool Input: C-code, Simulink model
• Models: You will not see much differential equations but lots of look-up tables

• Closed Loop System: Continuous interaction between controller (software) and 
continuous plant 


