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Requirement Documents
Å Difficult to analyze
Å Difficult to manage as they change

Paper Specifications
Å Easy to misinterpret
Å Difficult to integrate with design

Manual Coding
ÅTime consuming
ÅIntroduces defects and variance
ÅDifficult to reuse

Traditional Testing
ÅDesign and integration issues found late
ÅDifficult to feed insights back into design 

process
ÅTraceability 

Embeddable 
Algorithms

Algorithm
Design Physical Prototypes 

ÅIncomplete and expensive
ÅPrevents rapid iteration
ÅNo system-level testing

Traditional Development Process 

Manual steps introduce errors and slow down the development 
process

Image result for system architecture sketches
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Traditional vs. Model-Based Approach

Overflow error
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What is Model-Based Design?

Verification

Modeling Automation

CodingSimulation Analysis

Systematic use of modelsthroughout the development process

Try out new ideas
Fast repeatable tests

Eliminatemanual steps
and human error
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Why Model-Based Design?
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Model-Based Design with MathWorks Tools

Speedgoat

C2000

C, C++, HDL, PLC, and CUDA* code 

https://www.mathworks.com/hardware -support/home.html
*GPU

STM32 Raspberry Pi

NVIDIA

https://www.mathworks.com/hardware-support/home.html
https://www.mathworks.com/hardware-support/home.html
https://www.mathworks.com/hardware-support/home.html
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Data-Driven Versus Physics-Based Modeling

Å Machine Learning Algorithms 
Å System Identification
Å Reduced Order Model (ROM)



MathWorks Products Overview - Simulink
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ÅBlock-diagramenvironment(.slx)

ÅModel, simulate, and analyze multi-domain systems

ÅDesign, implement, and test:

ÅControl systems

ÅSignal processing systems

ÅCommunications systems

ÅOther dynamic systems

ÅPlatform for Model-Based Design

ÅOpen architecture with links to third-party tools and 
development boards, and instrumentation



Simulink 
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Define Simulink Block Parameters 
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Modeling in Simulink 
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Scope & Data Inspector 



Defining Lookup Table Parameters
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Modeling Programming Constructs 
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Modeling Decision Statements 
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Continuous & Discrete Systems in Simulink 
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ContinuosSystems Discrete Systems



Sample Time 
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Continuous & Discrete Systems in Simulink 
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Multirate Systems 

BĶZĶ TAKĶP EDĶN!



Modeling with MATLAB Function Blocks 
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Python Code Block
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ÅEasily integrate external Python code into 
Simulink

ÅCall external Python libraries, functions or 
methods from Simulink

ÅWrite native Python code in the block dialog to 
support the interface between Simulink and 
Python

Åbƻ ƴŜŜŘ ŦƻǊ άpyΦέ ǇǊŜŦƛȄ

ÅSupports all simulation modes 

Ånormal, accelerator, rapid accelerator, model 
reference accelerator

ÅPython Code Block vs Python Importer

ÅFlexibility vs Reusability 



Zero Crossing Detection
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Parameterizing in Simulink 
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Base Workspace



Model Workspace 
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Creating Mask 



{ƛƳǳƭƛƴƪΩǎ ƻǇǘƛƻƴǎ ŦƻǊ Řŀǘŀ ǎǘƻǊŀƎŜ 
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άLǘΩǎ ŀƭǿŀȅǎ ǘƘŜǊŜέ
Visible to all models
Not saved by defaultCan also be stored as

a .mat or .m file

Private to 1 model
Stored in .slx*

Data Dictionary 

Dedicated, persistent file
1 or multiple models

Where to store data for Simulink models?

MAT-file .M script

SLDD

Designed for Simulink.Scalabilityand 
partitioning: can reference and be 
referenced by other SLDDs. Can only be 
diffed and merged in MATLAB.

Large Projects!

https://www.mathworks.com/help/simulink/ug/determine-where-to-store-data-for-simulink-models.html


{ƛƳǳƭƛƴƪΩǎ ƻǇǘƛƻƴǎ ŦƻǊ Řŀǘŀ ǎǘƻǊŀƎŜ 
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https://www.mathworks.com/help/simulink/ug/determine-where-to-store-data-for-simulink-models.html


Types of Subsystems
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Subsystems
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ÅAtomic (nonvirtual) subsystems functionallyencapsulate blocks.

ÅNo outside block will be executed in-between the first and last block of the atomic subsystem.

ÅVirtual subsystems group blocks visually.

ÅThe virtual boundary is ignored at compile time.

ÅVirtual subsystems are useful for:

ÅVisually organizing and decluttering models.

ÅWorkflows involving physical connections (Simscape).

ÅWorkflows involving HDL code.

(Atomic)



Virtual Subsystem
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Atomic (Nonvirtual) Subsystems

.T½T ¢!YTt 95TbΗ



Vector & Bus Signals
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Simplifying Interfaces with Buses

Group Signals or Messages into Virtual Buses

https://www.mathworks.com/help/simulink/ug/getting-started-with-buses.html


Reference Component Simulink 
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Subsystem References

Need not be an atomic subsystem!


