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Agenda for Today

8:30 AM | 8:45AM Welcome and Introduction to the seminar ®15m

B:45AM | 020 AM

9:20 AM | 10:00 AM

» 10:20 AM

1020 AM | — 11:00 AM

1100 AM | 11:45AM

11:45AM | — 12200 PM

= Purpose of the seminar
® MathWorks/Simulink tocls accessible today at ESRF

Speaker: Charbel Cherfan (MetnWoks)

Model-based design~ ®35m

n General overview and industrial use cases
= Simulation of physical systems

m Development of control systems

m Verification and validation workflows

Speaker: Mathieu Cuenant (MamnWorks)

Signal processing with Simulink for particle accelerators and RF systems  ®40m

Motivation and context

‘What can you do with Simulink?

Signal processing workflows in Simulink

Integrating custom or external MATLAB/C code into Simulink models
Simulating RF controlled components at the system-level

Speaker: Charbel Cherfan (MathWorks)

Coffee brak @ 20m

Examples of application of Simulink at ESRF today @® 40m

® |mproving the accelerator fast-orbit feedback performance through Simulink-based modelling
® Real-time contrel of high resolution mechatronic devices with Simulink

Speakers: Marie Penot (ESRF), Thomas Dehaeze (ESRF)

From models to embedded code  ®45m

®m se cases and hardware platforms
B Micro-controllers, system on chip (SoC), FPGAs, GPUs, PLCs

m Model development and code generation workflow
m Example of multicore C code generation
= Simulink Real-Time: QNX to Linux upcoming transition

Speaker: Morgan Fremaovici (MathWorks)

General questions and seminar wrap-up ®©15m
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Applications and product family

MATLAB

PRODUCT FAMILY

SIMULINK"

PRODUCT FAMILY

4 N\ ™)
Al, Data Science, and Statistics Event-Based Modeling
Parallel Computing Physical Modeling
Math and Optimization Systems Engineering
Reporting and Database Access Real-Time Simulation and
Testing
\_ J . y,
t ?
&

Code Generation
Application Deployment

Verification, Validation, and Test

4\ MathWorks

©)
APPLICATION PRODUCTS

Aerospace
Automotive
Computational Finance
Code Verification
Control Systems

FPGA, ASIC, and SoC
Development

Image Processing and Computer
Vision

Robotics and Autonomous Systems
Radar

RF and Mixed Signal
Signal Processing
Test and Measurement
Wireless Communications



Applications and product family

MATLAB

PRODUCT FAMILY

MATLAB
MATLAB Copilot

Parallel Computing

Parallel Computing Toolbox
MATLAB Parallel Server

Al, Data Science, and Statistics

Deep Learning Toolbox

Statistics and Machine Learning Toclbox

Curve Fitting Toolbox
Text Analytics Toolbox

Math and Optimization

Optimization Toolbox

Global Optimization Toolbox
Symbolic Math Toolbox

Mapping Toolbox

Partial Differential Equation Toolbox

Reporting and Database Access
Database Toolbox
MATLAB Report Generator

Code Generation
MATLAB Coder
Embedded Coder
HDL Coder

HDL Verifier
Fixed-Point Designer
GPU Coder

Application Deployment
MATLAB Compiler
MATLAB Compiler SDK
MATLAB Production Server
MATLAB Web App Server

Verification, Validation, and Test

Requirements Toolbox
MATLAB Test

SIMULINK

PRODUCT FAMILY

Simulink

Event-Based Modeling
Stateflow
SimEvents

Physical Modeling
Simscape
Simscape Battery
Simscape Driveline
Simscape Electrical
Simscape Fluids
Simscape Multibody

Real-Time Simulation and Testing

Simulink Real-Time

Simulink Desktop Real-Time

Reporting

Simulink Report Generator

Systems Engineering
System Composer
Requirements Toolbox

Code Generation

Simulink Coder

Embedded Coder

DDS Blockset

AUTOSAR Blockset

C2000 Microcontroller Blockset

Fixed-Point Designer

Simulink PLC Coder

Simulink Code Inspector

DO Qualification Kit (for DO-178)

IEC Certification Kit (for ISO 26262 and IEC 61508)
HDL Coder
HDL Verifier

Verification, Validation, and Test

Requirements Toolbox
Simulink Check

Simulink Coverage

Application Deployment

Simulink Compiler
Simulink Design Verifier

Simulink Fault Analyzer
Simulink Test

Polyspace Bug Finder
Polyspace Bug Finder Server
Polyspace Code Prover
Polyspace Test

Polyspace Access

Polyspace Code Prover Server
Polyspace Client for Ada
Polyspace Server for Ada
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APPLICATION PRODUCTS

Wireless Communications
Communications Toolbox

5G Toolbox

LTE Toolbox

WLAN Toolbox

Bluetooth Toolbox

Satellite Communications Toolbox
Wireless HDL Toolbox

Wireless Testbench

Radar

Radar Toolbox

Phased Array System Toolbox
Sensor Fusion and Tracking Toolbox
Mapping Toolbox

Automotive

Model-Based Calibration Toolbox
Powertrain Blockset

Vehicle Dynamics Blockset
Automated Driving Toolbox

IEC Certification Kit (for ISO 26262 and IEC 6
Vehicle Network Toolbox
AUTOSAR Blockset

RoadRunner

RoadRunner Asset Library
RoadRunner Scenario
RoadRunner Scene Builder
Simulink 3D Animation

Aerospace

Aerospace Blockset

Aerospace Toolbox

UAV Toolbox

DO Qualification Kit (for DO-178)
Simulink 3D Animation

RF and Mixed Signal
Antenna Toolbox

RF Toolbox

RF PCB Toolbox

RF Blockset
Mixed-Signal Blockset
SerDes Toolbox

Signal Integrity Toolbox

Control Systems

Control System Toolbox
System Identification Toolbox
Predictive Maintenance Toolbox

Robust Control Toolbox

Model Predictive Control Toolbox

Fuzzy Logic Toolbox
Simulink Control Design
Simulink Design Optimization

Reinforcement Learning Toolbox

C2000 Microcontroller Blockset
Motor Control Blockset

Test and Measurement
Data Acquisition Toolbox
Instrument Control Toolbox
Image Acquisition Toolbox

Signal Processing

Signal Processing Toolbox
DSP System Toolbox
Audio Toolbox

Wavelet Toolbox

DSP HDL Toolbox

Image Processing and Computer’
Image Processing Toolbox
Computer Vision Toolbox

Lidar Toolbox

Medical Imaging Toolbox

Vision HDL Toolbox

Image Acquisition Toolbox

Computational Finance
Datafeed Toolbox

Database Toolbox
Econometrics Toolbox
Financial Toolbox

Financial Instruments Toolbox
Risk Management Toolbox

Robotics and Autonomous Systems
Automated Driving Toolbox
Robotics System Toolbox

UAV Toolbox

Navigation Toolbox

ROS Toolbox

Sensor Fusion and Tracking Toolbox
RoadRunner

RoadRunner Asset Library
RoadRunner Scenario

RoadRunner Scene Builder

Simulink 3D Animation

FPGA, ASIC, and SoC Development
HDL Coder

HDL Verifier

Deep Learning HDL Toolbox
Wireless HDL Toolbox

Vision HDL Toolbox

DSP HDL Toolbox

Fixed-Point Designer

SoC Blockset

Spreadsheet Link (for Microsoft Excel)

Computational Biology
Bioinformatics Toolbox

SimBiology

Code Verification

Industrial Communication Toolbox

Vehicle Network Toolbox
ThingSpeak

Polyspace Bug Finder
Polyspace Bug Finder Server
Polyspace Code Prover
Polyspace Test

Polyspace Access

Polyspace Code Prover Server
Polyspace Client for Ada
Polyspace Server for Ada
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Selected application use cases
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Take advantage of multicore CPUs with built-in multithreading and
explicit parallelism using Parallel Computing Toolbox

No Parallelization: Implicit Parallelization Explicit Parallelization Explicit Parallelization
Serial (Thread-Based) (Thread-Based) (Process-Based)

,‘ = MATLAB Process
A =Worker Process

Task § Task Task
1 1 1 = Task in MATLAB

Task )
1 = MATLAB
Computational thread

§ g g Task § Task § = idle MATLAB
2 2 Computational thread

R — \ )

\ J \ J Assumes a machine with two
. . . hysical
Shorter computation time for a More tasks completed in the More tasks completed in the physical cores
task that can take advantage of same computation time same computation time

implicit multithreading

Learn more here 7


https://www.mathworks.com/discovery/matlab-multicore.html

MATLAB Parallel Server

...Without changing the code, you can run the same applications on clusters or clouds (using MATLAB

Parallel Server).

[

Rl

4
e
N

MATLAB

Jjob = c.batch(‘myFun', 'Pool’, 64);

[

Jjob.fetchOutputs{:}

G

Parallel Computing Toolbox

Requesting 64 CPU cores

@\ MathWorks

4\...

MATLAB Parallel Server

—=

GPU

=

Multi-core CPU

No recoding for distributed memory! MATLAB uses all requested cores even if on different nodes!
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MATLAB Connects to Your Hardware and Test Equipment

Instrument Control Toolbox
Benchtop and PXI test
instruments from Keysight,
Tektronix, R&S, NI and others

Data Acquisition Toolbox

Plug-in data acquisition devices
from NI, Measurement Computing
and advanced sound card support

Image Acquisition Toolbox
Industrial and scientific
cameras

MATLAB

built-in and
downloadable support
for communicating with
a wide range of devices
like Arduino and
Raspberry PI.
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Analog Input Recorder Video Demo
Video Demo: Automate Data Acquisition in MATLAB Using the Analog Input Recorder App - MATLAB

4\ MATLAB R2023b = u] X
HOME PLOTS B4 B O9el®e P
B - W, = = ) ‘ 2
a6 i ¥ & w @ ¢ ==
Design Get More Install Package Curve Fitter Optimization PID Tuner System Wireless Signal Analyzer Instrument SimBiology SimBiology MATLAB Coder Application
App Apps App App Identification ~ Waveform Gen... Control Model Builder ~ Model Analyzer Compiler
FILE APPS a
EW = ! » C: » Users *» ewetjen » OneDrive - MathWorks » Documents » MATLAB » Examples » R2023b » matlab » StartingSampleExample | R
Y P g P P
& Command Window (O] Work:{:‘}ace (O]
£ f;‘z >> Name = Value
H5 Dev2_2 10000x1 time...

Current

« Ready
10


https://www.mathworks.com/videos/automate-data-acquisition-in-matlab-using-the-analog-input-recorder-app-1534409476529.html
https://www.mathworks.com/videos/automate-data-acquisition-in-matlab-using-the-analog-input-recorder-app-1534409476529.html
https://www.mathworks.com/videos/automate-data-acquisition-in-matlab-using-the-analog-input-recorder-app-1534409476529.html

MATLAB Copilot — Al assistant optimized for MATLAB

New product from MathWorks

You can:
— Chat with MATLAB Copilot

— Autocomplete code

— Use Copilot Actions in
the Editor

/. MATLAB R2025a

HOME

PUBLISH

4\ MathWorks

R2025a

Search (Ctrl+Shifi+Space)

|| LJ'Q‘] == < x| |% |% E.';l % Profiler = = 5= |§ Section Break
':|l |I:' ﬁ =t |if—| ED‘I] ++ ‘R'I)f—l P = T |:é—) ?i' [#;I
i - =| %E EY | 59 Code Ri d Ad
New Open Save Print Compare | GoTo Q b Copilot | Refactor |_ llﬁ -® ode e Generate Find Run ] runan vanes
= = = - =[] Bookmark = - - - F| Debugger Test =  Tests | Section ] Runto End
FILE NAVIGATE Ask Coilot TEST SECTION RUN ry
opil .
G B E@ O > Co» Demos » forecasting-robust ¥ conorase code inine Ctrl+Shift-+P -
\lm = | untitied3 * x Copilot Chat [ﬁ
= 1 1 Generate Test . E . &)
— xplanation
j_\,l 19 ylabel ( x(t ) ) Generate test for the current file o P

20
21
22
23
24
25
26
27
28
29
30 .

Command Window

>>

Explain Code

H

% Compute the

N

Copilot Settings

% Compute the
Fs*(@:(L/2))/L;

f =

% Plot the magnitude
P2 = abs(Y/L);
PL = P2(1:L/2+1);

~a f o -\

PR |

- (#-) FJ

Explain selected code in chat
Generate Comments

Generate code commenis for the selected code in editor

Configure MATLAB Copilot

~ s S oA

of the signal

of the FFT
% Two-sided spectrum
% Single-sided spectrum

- T 0/ e~ _ . _ a1 R I

|

1. Signal Creation: A signal is created
with a DC offset and two sinusoidal
components (50 Hz and 120 Hz)

2. Noise Addition: Random noise is
added to simulate a noisy signal.

3. FFT Calculation: The fft function
computes the Fourier transform of the
noisy signal.

4. Magnitude Plotting: The magnitude of
the FFT is plotted to visualize the
frequency companents.

This example illusirates how to use the FFT to
analyze the frequency content of a signal in
MATLAB.

References:

@ fi

@ 2

@ fi

Follove-up Prompts:

&% How can | interpret the results of the FFT
plot in terms of frervﬂcy components?

% What are some conuion applications of

FET in cianal nracacsina®

Ask Copilot

1=

Validate generated output before use.

Editor: 125% UTF-2 CRLF Script Ln 20 Col 1

11
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R2026a Copilot is built to help with your everyday work

v" Chat & Learn

’i BatteryManagementSystem - Simulink

SIMULATION MODELING FORMAT

™ Open ~ 1] = Stop Time 50 = = 0
= N 2| 5 g wine 0 @ I %
Project | New ™ ave Library Signal ‘L Step Run Step Stop Data Logic Simulink
- v = Print v Browser Table B@ Fast Restart Back ~ - Forward Inspector Analyzer Copilot Chat
PROJECT FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS COPILOT a
8 & BatteryManagementSystem B Copilot Chat ® x
3
‘g C BatteryManagementSystem 4 b4 ®\ e\ & 0
5 .
2 @ Q Simulink Copilot
E3
ﬁ = Hello! Simulink Copilot is here to assist you in understanding models, tools and errors.
3 B
] & Copilot sometimes produces output that seems accurate but is not. Validate generated output before
£ use. Share feedback on the output to help improve the responses.
< || [E \ J
Battery Management System
e ¢ Shuffle Example Prompts
ﬁi Signal
4 ¢+ Help me understand this model in general.
BMS_Algorithms BatteryPantModel
e e N T ¥ What is happening in this model?
|7 ‘ m & Explain the functionality and purpose of this model.
&) = BMS._Cmd . Cmd Sensors
BMS Agorithms Plant Model
M © Get familiar with Copilot's limitations before you start
e
Ask Simulink Copilot I
- B
» 3 Validate generated output before use.
Ready 87% auto(ode3)

12
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R2026a Copilot is built to help with your everyday work

"i BatteryManagementSystem - Simulink

SIMULATION

MODELING FORMAT

v" Chat & Learn

" Open ~ 1] Stop Time | 500! =) = 0
v Understand 8 e g ) 5 4 = [ 4 ® b e
¥ v . A4 N
Project | New ™ ve Library Signal | Norma Step Run Step Data Logic Simulink
v v = Print v Browser Table B@ Fast Restart Back ~ - Forward Inspector Analyzer Copilot Chat
PROJECT FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS COPILOT a
g BatteryManagementSystem g | Copilot Chat O]
2 =
n% © |"a|BatteryManagementSystem » b4 Qe U
E
3 Q 9 Simulink Copilot
3
E = Hello! Simulink Copilot is here to assist you in understanding models, tools and errors.
Fl=
g ™ Copilot sometimes produces output that seems accurate but is not. Validate aenerated output before
R use. Share feedback on the output to help improve the responses.
/|0
Battery Management System
e ¢ Shuffle Example Prompts
ﬁ Signal StateReguest
- ;} What are your capabilities?
BMS_Algorithms BatteryPlantModel
l - ks o - i T & Give me a brief overview of control systems theory
l, ‘ m ¥ Tell me about this model
) T BMS_Cmd i omd Sensors
\ [}
BMS Aigorithms Plant Model
M © Get familiar with Copilot's limitations before you start
e )
sk Simulink Copilot I
(@
» 3 Validate generated output before use.
Ready 87% auto(ode3)

13



R2026a Copilot is built to help with your everyday work

v" Deeper Insights

SIMULATION

= "} Open ~ Stop Time
A | Sa . . 15 4 @ P | &3 7] = &
Project | New & sae - Signal ~ || Nomal Sep Run Siep Dala Logic Birds-Eye  Simulation Smulink
- & Print - Tabie % Fasl Restart Back = - Forward Inspector Analyzer Scope Manager Copilot Chat
|PROJECT FLE PREPARE MULATE REVIEW RESULTS COPILOT
5 BatteryManagementSystem @ | Copilot Chat ® x
E © [P BatteryManagementSystem » - 1 a
I a
2 a3 o Simulink Copilot
- =
S =
-
% = Hello! Simulink Copilot is here to assist you in understanding models, tools and errors.
2
&
Copilot sometimes produces output that seems accurate but is not. Validate generated
output before use. Share feedback on the output to help improve the responses.
G Shuffle Example Prompts
Battery Management SYStem ¢,‘¢' What are your capabilities?
¢'¢' Explain this model to me
Scenario p—
@ Signal ¢'¢‘ What does this model do?
4 BMS_Algorithms 4 BateryPlaniModal N
L suaereques: BMS_info W’E StateRequest _ KnownsoC ﬁba
e BMS_Cn " BMS_Cmd - Sensors Sersors
- r
o 2]
'BMS Argorthms Plan Model
1 l
o Get familiar with Simulink Copilot’s limitations before you start.
Describe the equatiol) of the state of charge algorithm| ‘
Q Deeper Insights ‘
(i b
& 1 Validate generated output before use.
»
Ready 147% FixedStepAuto

4\ MathWorks
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Thank you |

<} MathWorks

Accelerating the pace of engineering and science




	Intro
	Slide 1
	Slide 2
	Slide 3
	Slide 4: Applications and product family
	Slide 5: Applications and product family
	Slide 6: Selected application use cases
	Slide 7: Take advantage of multicore CPUs with built-in multithreading and explicit parallelism using Parallel Computing Toolbox 
	Slide 8: MATLAB Parallel Server
	Slide 9: MATLAB Connects to Your Hardware and Test Equipment
	Slide 10: Analog Input Recorder Video Demo
	Slide 11: MATLAB Copilot – AI assistant optimized for MATLAB
	Slide 12: Copilot is built to help with your everyday work
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

	Introduction
	Slide 42
	Slide 43: Motivation and Context CERN Super Proton Synchrotron: Modeling, design optimization and performance stability
	Slide 44: What changed & Why It matters 
	Slide 45
	Slide 46: Agenda

	RF data analysis
	Slide 47: S-Parameters Data Import and Visualization
	Slide 48: Programmatically Construct an RF Network:  Automate the Analysis, Explore the design space, Create Reports
	Slide 49: Example#1: Create and Analyze a Network Using RF Measured Data
	Slide 50: How Can I Get Started with S-Parameter Analysis in MATLAB?
	Slide 51: Agenda

	System level Simulation
	Slide 52: Inspiration: Cavity Resonator Model for Linear Particle Accelerator
	Slide 53: RF Design – Where To Start?
	Slide 54: Analyze, Understand, and Debug RF Data and RF Budget 
	Slide 55: Export the RF Receiver to RF Blockset and add to PHY layer model.
	Slide 56: Circuit Envelope Available Blocks 
	Slide 57: Circuit Envelope Tunable Blocks 
	Slide 58: Circuit Envelope Testbenches 
	Slide 60: Agenda
	Slide 61: Modern Responsive Soft Scopes  Analyze and measure dynamic simulation signals and filters
	Slide 62: Dynamic Visualization of Filter Response and Signal Spectra Example
	Slide 63: Working with multiple domains?
	Slide 64: How to learn MATLAB Academy
	Slide 65: Instructor led Training: RF system Design
	Slide 66: Agenda

	Integrate external code
	Slide 67: Implement MATLAB Functions in Simulink
	Slide 68
	Slide 70: Integrating your C code into Simulink is simple
	Slide 72: Learn which approach will work for your application
	Slide 74: Key Takeaways
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91: bibliography
	Slide 92: From Model to Motion: Matlab/Simulink for Mechatronics at the ESRF
	Slide 93: Outline: Two Practical Examples
	Slide 94: ID31 Positioning Stage: The Micro Station
	Slide 95: Nano Active Stabilization System (NASS) - Concept
	Slide 96: Mechatronics Design Strategy
	Slide 97: Uniaxial Model
	Slide 98: Micro-Station – Multi-Body Model
	Slide 99: Validation of the Concept
	Slide 100: Component Optimization – Hybrid Modeling
	Slide 101: Obtained Design – The “Nano Hexapod”
	Slide 102: Nano Active Stabilization System – ID31
	Slide 103: Tomography Experiments
	Slide 104: Outline
	Slide 105: XY(Z) Piezo Stage
	Slide 106: XY Piezo Stage - Hardware
	Slide 107: Interface between Bliss (Python) and Speedgoat
	Slide 108: XY Piezo Stage – Simulink Program
	Slide 109: Simulink / Bliss – Common Library
	Slide 110: XY Piezo Stage – Experimental Results – System Identification
	Slide 111: XY Piezo Stage – Experimental Results – Feedback Control
	Slide 112: XY Piezo Stage – Experimental Results – Scans
	Slide 113: Conclusion – Key Takeaways
	Slide 114

	Transition Mathieu - Morgan
	Slide 115: Model-Based Design Workflow 

	Code Generation Use-cases
	Slide 116: Overall picture 
	Slide 117: Model-Based Design of Magnetic Levitation Guide Control System for Ultraprecision Machining 
	Slide 118: Drass Develops Deep Learning System for Real-Time Object Detection in Maritime Environments
	Slide 119: KEK Develops Power Converter Control Software for the J-PARC Particle Accelerator with Model-Based Design     
	Slide 120: Dyson Accelerates New Product Development with System-Level Simulation and Code Generation 
	Slide 121: Use Simulink to Deploy Motor Control Algorithms on SoC
	Slide 122: IQIP Uses HIL for Virtual Commissioning of Offshore Machines
	Slide 123: Overall picture 
	Slide 124: Default generated code 
	Slide 125
	Slide 126
	Slide 127: Integrate Generated Controller Code with Your Hand-Coded Software Project
	Slide 128: Basic generated code architecture & interface
	Slide 129: Basic generated code architecture & interface
	Slide 130: Basic generated code architecture & interface
	Slide 131: Basic generated code architecture & interface 
	Slide 132
	Slide 133: Configuration Panel & Code generation objectives
	Slide 134: Code Replacement & Legacy Code
	Slide 135: Memory usage reduction & data quantitization
	Slide 136: Single Precision Conversion Result
	Slide 137: Fixed Point Conversion Result
	Slide 138: Data Type Optimization Result
	Slide 139: Lookup Table Optimization Result
	Slide 140: Performance of automatic model generation code
	Slide 141
	Slide 142: Tracability & Code generation report
	Slide 143: Tracability & Code generation report
	Slide 144: Tracability & Code generation report
	Slide 145
	Slide 146
	Slide 147
	Slide 148: Custom Target, Hardware Support Package or Specialized toolbox
	Slide 149: Custom Target, Hardware Support Package or Specialized toolbox
	Slide 150
	Slide 151: Monitor and Tune (Also called External Mode)

	From Single Core to Multi Core deployment
	Slide 152: How to deal with multi-processor board?
	Slide 153: Embedded Coder workflow and configuration
	Slide 154: Embedded Coder workflow and configuration
	Slide 155: Embedded Coder workflow and configuration
	Slide 156: Embedded Coder workflow and configuration
	Slide 157: Embedded Coder workflow and configuration
	Slide 158: Workshop Example
	Slide 159: Single processor model
	Slide 160: Task Partition and Management with Task Manager Block 
	Slide 161: Comparison Simulation vs Hardware
	Slide 162: How to do profiling?
	Slide 163: How to do profiling?
	Slide 164: Workshop Example
	Slide 165
	Slide 166: Design for F28379D multi-processor
	Slide 167: Comparison Single vs Multi processor
	Slide 168: Dual External mode and Profiling
	Slide 169: Profiling results
	Slide 170: Switch from 20 kHz to 40 kHz
	Slide 171: Comparison simulation Dual processor 20 kHz vs 40 kHz
	Slide 172: Comparison Hardware Dual processor 20 kHz vs 40 kHz
	Slide 173: My final thought
	Slide 174: Q & A


