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Kazuhiro Ichikawa, Ono Sokki

Ono Sokki Reduces Development Time for Precision Automotive Speed Measurement Device
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Dr. Robert Turner, ABB

ABB Accelerates the Delivery of Large-Scale, Grid-Connected Inverter Products with Model-Based Design
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Embedded Coder Quick Start: mexpo = ] X(

Welcome > System > Output > Deployment > WordSize > Optimization

What to consider
Select your most important code generation Based on your selection, the Quick Star]
Obj ective. too! c§nflgures your model Wlth the best
optimizations for your specified code
@ Execution efficiency generation objective.
. RAM efficiency

g After Quick Start code generation is
complete, you can fine-tune your
optimization settings using the Code
Generation Advisor.

Features: Embedded Coder Quick Start 6
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4 Single Precision Converter

CONVERTER

System Under Design D
MEXpo v Convert é
to Single
SYSTEM - CONVERT
mexpo

O 0 0

Check compatibility Convert

Features: Single Precision Converter 7
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Software environment

Code replacement library: ARM Cortex-A

~l A | 1 L AL

Origina Signal non-finite numbers

m+ [76x1] [76)(17 [76x2) [765 |
X.

[ ] continuous time

[76x1] [76x17 2

P+ . , Matrix
Filtered Signal Spectrum
[76x1] Viered Signa Concatenate P

[76x1] Analyzer

In1 Out1

[76x1]

FIR

%

198 — /* DiscreteFir: '<S1>/Discrete FIR Filter' */

199  neld fir float neon(&ex_fir_neld tut DW.S, &r

Features: Code Replacements 8
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ARM Cortex-A BIPILE MR 48R
Project m

4107 «—— Embedded Coder ANSI-C

An Open Optimized Software Library Project for the ARM Architecture

Embedded Coder ANSI-C
(& GCC optimized)

3
s
—3_
o Embedded Coder, NEON
E 1855 Optimized
% Embedded Coder, NEON
@ Optimized
L (& GCC Optimized)
16.8 141 «
T R
ANSI, No Opt ANSI, Opt NE10, No Opt NE10, Opt

Run Format: [ANSI or Ne10], [gcc no opt or gcc -02], ARM 1Ghz Cortex A8

Example: FIR Filter
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Add-Ori Explorer E X

READ: £REAEE _— s

Clear Filters x

AR R AR
Y I Filter by Source
SHYRE
MathWorks 179 253 RESULTS
Community 74
j:b — E 1;— ﬂiﬂ oo EI‘J 2%2 s EZ j:# I Hardware Support Packages (253)
=P 710 g INE S ilter by Type
Toolboxes and Products 14
Apps 2
@ y ARM R Zynq Simulink Models 39
v Hardware Support Packages 253
Functions 42
S —¥ =|
it \\ ) ji \ P Filter by Hardware Type g
L) VRN VRN y yp a8 )
Audio 1 MATLAB Support Package Simulink Support Package Legacy MATLAB and MATLAB Support Package
—_ . CAN Devices 4 for Arduino Hardware for Arduino Hardware Simulink Support for for USB Webcams
*IT E ﬁ@, ) I nfl n eo n ) Data Acquisition Devices 5 Arduino
EE 5 Acquire inputs and send outputs on Run models on Arduino boards. MATLAB class and Simulink blocks Acquire images and video from UVC
Arduino boards for communicating with an Arduino compliant webcams.
M . h = N X P T I Hobbyist/Maker 62 microcontroller board
IC rOC I p b} b} b} Imaging/Cameras 17 4029 Downloads 1929 Downloads 1711 Downloads 828 Downloads
Lab Instruments/Protocols 132
R Mobile Devices 4
e n esas b ) LR Operating System Standards 3
Processor 21
Robotics

Capture Fffects Tools Heln

10
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0.0 0:2
Inl
0: .
1 In1  Outl Outl 10:4
C> £ Reuse g £ Reuse -£ Reuse ’@ - Reuse -
Inl P1In2 Outl
Subsystem Subsystem1
1
In2 .
Gain

void Subsystem(void)
{
for (1 = 0; 1 < 100; 1++) |

Reuse[1] = 2.0F * Reuse[1] * 20.0F;
}

fcn3 (¢Reuse[0]) ;

Features: Reusable Storage Classes

12
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caller
C 1) b@ »{u incalc() vy 4@—P In1 Out1
In1

core_calc

T

y = incalc(u)

Function Caller
In2
caller
C 3 ) P u incalc() vy
In3
Function Caller1
caller
(4 ) P u incalc() y
In4

Function Caller2

Simulink Function

Features: Subsystem Reuse and Simulink Functions
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@ Identify Modeling Clones - mexpo

Edit Help

Find: v <@ 5

v (I8 Identify Modeling Clones
v |2 Identify Exact Clones
/| |__] Identify library clones and replace them with links to library blocks

v/| |__] Identify graphical clones and replace them with links to library blocks
v| [__] ~Identify functional clones and replace them with links to library blocks

v ) Identify Similar Clones

[V] ] 1dentify similar library clones

ZI |__] Identify similar graphical clones
=l A dentify similar functional clones

Features: Simulink Clone Detection
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’i mexpo_fixpt1 * - Simulink
File Edit View Display Diagram Simulation Analysis Code Tools Help

=1 i : _ . AT & | 444
% 1V 3| % W EES ‘C_,":':-:' v <G \» = w1 Normal | |1 (O ~|@En ~

= +
= =
D s double sfix16_En4 | v p—
v ——P convert » In1 = - Out1 N
2*pi Conversion e POLYS P ACE

Code Verificotion Products

algorithm

MathWorks

Features: Polyspace Code Prover 15
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Dr. Robert Turner, ABB

ABB Accelerates the Delivery of Large-Scale, Grid-Connected Inverter Products with Model-Based Design
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Maria Radecki, BAE Systems

BAE Systems Delivers DO-178B Level A Flight Software on Schedule with
Model-Based Design
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Honeywell Aerospace, USA
Certified Flight Control Processor

GM, USA
Powertrain ECU

FLIR Systems, USA and Sweden
Thermal Imaging FPGA
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Alstom Grid, UK
HDVC Power DSP

Festo AG, Germany
Robotic PLC

Baker Hughes, Germany
Oil and Gas Dirill Processor

www. mathworks.com/company/user stories/
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