", MathWorks'

What's New in MATLAB and
Simulink

Prashant Rao

© 2013 The MathWorks, Inc.



MathWorks Product Overview

Fixed-Point Modeling Event-Based Modeling Physical Modeling

Simulation Graphics
and Reporting

SIMULINK®

Simulation and Model-Based Design

Code Generation

Verification,

Rapid Prototyping and
Validation, and Test

HIL Simulation

Parallel Computing
MATLAB

The Language of Technical Computing

Math, Statistics, and
Optimization

Application Database Access and
Deployment Reporting

4\ MathWorks

Applications

Control Systems

Signal Processing
and Communications

Image Processing
and Computer Vision

Test and
Measurement

Computational
Finance

Computational
Biology



4\ MathWorks'
Core MathWorks Products

MATLAB

The leading environment for
technical computing Gl il

Current Folder
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(= MATLAB Function

= The industry-standard, high-level e
programming language P
for algorithm development

= Numeric computation

= Parallel computing, with multicore and
multiprocessor support

= Data analysis and visualization

= Toolboxes for signal and image
processing, statistics, optimization,
symbolic math, and other areas
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Core MathWorks Products

SIMULINK

The leading environment for system-level
modeling, simulation, and verification

= Block-diagram environment

= Model, simulate, and analyze multi-domain systems

= Design, implement, and test:
— Control systems
— Signal processing systems
— Communications systems
— Other dynamic systems

= Platform for Model-Based Design
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Model-Based Design

Cost

— Minimize prototypes and
rework

— Facilitates design reuse

Schedule

— Shortens time-to-market

— Enhances team
communication

Performance
— Fosters innovation
— Improves quality

4\ MathWorks

. Benefits

o »
Executable Specifications
from Models

/

Simulink Design with

Continuous
Test and

Verification Models Simulation

Implementation with
Automatic Code Generation
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Release 2012b Highlights

MATLAB Simulink

Introducing the new MATLAB Desktop: Introducing the new Simulink Editor:

making it easier to find what you need. ~ Making it easier to build, manage,
navigate and simulate your models.

The New

MATLAB Desktop

lS)ee what you've DISCOVER
een missing. \I THE NEW

TRY IT TODAY

oot o/t e LOOK AND FEEL N

of TRY IT TODAY

visit mathworks.com

Simulink
R2012b introduces a fresh new
MATLAB® Desktop, making it easier
to find what you need

Toolstrip With Simulink® Release 2012b,
it's even easier to build, manage,
and navigate your Simulink and
Stateflow? models:

Highlights commonly

used functionality

Apps Gallery
Displays in-product and
« Smart line routing

- Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges
- Project management

user-written apps

Online Documentation
and Redesigned Help

Improves searching, browsing

and filtering

MATLAB
SIMULINK'

MATLAB*
SSIMULINK®
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A\ MATLAE R2012b E=R[E=E
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Current Folder

Help 7 Request Support

Workspace @

MName «
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= MATLAB Function
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= Text Document
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MATLAB
Introducing the New MATLAB Desktop
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What’s New in MATLAB?

- MATLAB Toolstrip MATLAB Desktop

See what you've
been missing. Sy

. MAT LAB appS TRY IT TODAY

visit mothworks.com/matiob-now-features

R2012b introduces a fresh new

= Import Tool MATLAB Dskicp, mkin s

to find what you need

Toolstrip
Highlights commonly

used functionality

Apps Gallery

- Command line suggestions oo

user-written apps

Online Documentation
and Redesigned Help
|mproves ')QQrCh\ng, browslng,

and filtering

= Help System

MATLAB
SIMULINK®




&\ MathWorks

MATLAB Toolstrip

Find what you need

« Tabs organize commonly used functionality
— Key features placed up front

— Design optimized for | HOME

common tasks B N s A
New New Open |- Compare Import Save
sm‘ - A 4 Data Workspace

FILE VA

= Functionality only appears
when needed
. EDITOR PUBLISH VEEW

E‘ [) \[_LP L@ [,3‘ Run Section

2 GoTo v .

‘ Breakpoints Run Runand Runand [__.{} Advance
\{ Find ~ s v Time  Advance
_ NAVIGATE | BREAKPOINTS RUN
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Quick Access Toolbar

Place to put commonly R = o)
used commands el @ ptemnces L ()
(-} Set Path
Layout Help = Request Support
- ‘QP&I’QH' v

ENVIRONMENT RESOURCES

Any item from a tab or shortcuts
can be added to the toolbar

Remains visible when the toolstrip is minimized
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Action Menus

- Contain docking commands
and relevant actions for

. E 4w L) Fina Faes & Hg 5 New Varisbie | & Analyze Code
(> Open Variable ¥ £ Run and Time
e WI n OW New New Open | |Compare Import  Save
Script ¥ v Data Workspace [ Clear Workspace v | Clear Commands ~
7FILE YARIAELE | CC?DE

P EE » C: » Documents » MATLAB »

Current Folder AR “ommand Window

Name New Folder
- . : New File »
-l MATLAB Function
= Undock windows by usin
WI W I L Reports 4 Code Analyzer Report
. - MATLAB Scrip.t Compare TODO/FIXME Report
the action menu or by Srtwosar
#) ToMakeFigure.m — ’ Contents Report
- - =/ Wave Sound SoB . Dependency Report
ragging the window out 2] signslLogi.wav o Coverage Repor
Group By 4
* Minimize
0O Maximize Ctrl+Shift+M
2 Undock  Ctrl+Shift+U
X Close Ctrl+W
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What’s New in MATLAB?

- MATLAB Toolstrip MATLAB Desktop

See what you've
been missing. Sy

. MAT LAB appS TRY IT TODAY

visit mothworks.com/matiob-now-features

R2012b introduces a fresh new

= Import Tool MATLAB Dskicp, mkin s

to find what you need

Toolstrip
Highlights commonly

used functionality

Apps Gallery

- Command line suggestions oo

user-written apps

Online Documentation
and Redesigned Help
|mproves ')QQrCh\ng, browslng,

and filtering

= Help System

MATLAB
SIMULINK®
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What are MATLAB Apps?

= Interactive MATLAB programs

that include a GUI

= Apps are included in
many MATLAB products

= There are also many
user-written apps

4\ MathWorks'
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MATLAB Apps Gallery

= Tab within the MATLAB Toolstrip

« Prominently displays both Search

user-written apps and apps e B
included in MATLAB products " .

Signal Analysiz  Image Viewer MATLAB Coder MATLAB
Compiler

- Makes it easy to find and HATH SATITICS A00 OFTIMZATION
launch MATLAB apps ¥ o 0 @

COMNTROL SYSTEM DESIGMN AMD AMALYSIS

15



Packaging and Sharing MATLAB Apps

Automatically includes all necessary files
Documents required products
Creates single installation file for easy distribution and

Installation into the MATLAB apps gallery

&\ MathWorks:

These are the files
dependency analysis.

4 Package App
ChDocuments\MATLAB \Untitled] prj

Pick main file
| vanre |
Add main function file (program's
entry point).

Add main file

Files included through analysis

found through

Refres|

Describe your app

m

ChLMApp Name.mlappinstall

Change output folder

1.0

-

v 4 | 11 | 3

- Output File
Description

16



Getting More Apps

>

Finding, ¢

MATLAB® af
included in

MATLAB To¢
apps: throug

Getting A

Apps from

Apps in MA]
Apps are in
and Control
products.

Click on thel

Math, Statistics, and Optimization Apps

Y

& 0 g &

® &

Math, Statistics,
and O plimization

APP
Curve Fitting

Fits curves and surfaces o dala.

Distribution Fitting
Fit probability distributions to data

MBC Model Fitting
Craate axperimental designs and statistical models for model-baged calibration

MBC Optimization
Genarate optimal lookup tables for model-based calibration

MuPad Notebook
Perform and decument symbolic calculations

Meural Net Clustering
Solve clustering problems using self-organizing map (SOM) networks

Meural Net Fitting

Solve filling problems using two-layer
feed-forward networks

o

4\ MathWorks'

AVAILABLE IN

Curve Fitting Toolbox

Statistics Toolbox

Model-Based Calibratis

Model-Based Calibrati

Symbolic Math Toolbo;

Neural Network Toolbe

Meural Metwork Toolba

Control System Signal Processing and Image Processing and
Design and Analysis Communications Computer Vision

17
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What’s New in MATLAB?

- MATLAB Toolstrip MATLAB Desktop

See what you've
been missing. Sy

. MAT LAB appS TRY IT TODAY

visit mothworks.com/matiob-now-features

R2012b introduces a fresh new

= Import Tool MATAB Dok, mcking s

to find what you need

Toolstrip
Highlights commonly

used functionality

Apps Gallery

- Command line suggestions oo

user-written apps

Online Documentation
and Redesigned Help
|mproves ')QQrCh\ng, browslng,

and filtering

= Help System

MATLAB
SIMULINK®

18
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Import Tool

= Interactive import of delimited

and fixed-width text files e —

Column delimiters:

= Improved handling of: i o < VT 1

SELECTION

— Mixed numeric and text data : - : z i ; :

FileName Date Time Weather Country Website Brand

@ Delimited

HMUMBER ~ THUMBER  THNUMBER  wTEXT *NUMBER  YMUMBER  ~YMNUMEER ~
— Dates 1 |File Mame Date Time Weather Country Website Brand
2 |autodatal... [7/9/2010 8:29AM Cloudy Malaysia Facebook.c... |Mike
3 |Me. Row Col Status Length Brightness  |x point
4L 1 1 Pass 6.737102 33478103 |0.96309
. . 52 1 2 FAIL 5.644722 49.280294  |0.904993
= D efl ne ru I es for h an d lin g 5 b 1 3 FAIL 1498950 (127427428 056763
7P 1 4 Pass 4670978 34552988  |0.419628

nonnumeric values

= Automatically generate MATLAB code
(scripts and functions) to automate the process

19
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What’s New in MATLAB?

- MATLAB Toolstrip MATLAB Desktop

See what you've
been missing. Sy

. MAT LAB appS TRY IT TODAY

visit mothworks.com/matiob-now-features

R2012b introduces a fresh new

= Import Tool MATLAB Dskicp, mkin s

to find what you need

Toolstrip
Highlights commonly

used functionality

Apps Gallery

- Command line suggestions oo

user-written apps

Online Documentation
and Redesigned Help
|mproves ')QQrCh\ng, browslng,

and filtering

= Help System

MATLAB
SIMULINK®
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Command Line Suggestions

= Suggested corrections for mistyped functions and
variables in the Command Window

= Press Enter to execute the suggested
command, or Esc to delete it

>> datstr(Date (1))
Undefined function 'datstr' for input
arguments of type 'double'.

Did you mean:
>> datestr (Date(1))

ans =

01-Jan-2005 01:00:00

4\ MathWorks'
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What’s New in MATLAB?

- MATLAB Toolstrip MATLAB Desktop

See what you've
been missing. Sy

. MAT LAB appS TRY IT TODAY

visit mothworks.com/matiob-now-features

R2012b introduces a fresh new

= Import Tool MATLAB Dskicp, mkin s

to find what you need

Toolstrip
Highlights commonly

used functionality

Apps Gallery

- Command line suggestions oo

user-written apps

Online Documentation
and Redesigned Help
|mproves ')QQrCh\ng, browslng,

and filtering

= Help System

MATLAB
SIMULINK®
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Documentation Center and Redesigned Help

L —— — ] i
@ @ orx Sesrch Results % | Search Results x| Search Results p + [ [I] 5@ 5

= Content organized by topic

aaaaaaaaaaaaaa g
rather than content type

Paraliel Com
Partial Differ Refine by Product

Phased Az
reartmew | MATLAB
lbox

ot Simulink
1

Smoeo | wPC Target
SimDriveling

mElectronl Spreadsheet Link EX

- Browser-like interface, =
with improved search | i by Ctegory

Advanced Seftware

— Facets allow users to filter search results

[rata and File Management
- MUItipIe tabs Block Creation

Refine by Type

fx Functicns
Blocks
Category Pages

@ Examples and How To

= Documentation installed locally
— Option to use the online Documentation Center

Coencepts

Demos are now
“Examples”

23



Release 2012b Highlights

MATLAB

Introducing the new MATLAB Desktop:
making it easier to find what you need.

A);\.&VilAB Desktop

See what you've
been missing. X,

TRY IT TODAY

visit mathworks com/matiob-now-foatures

R2012b introduces a fresh new
MATLAB® Desktop, making it easier
to find what you need

Toolstrip

Highlights commonly

used functionality

Apps Gallery

Displays inproduct and
user-written apps

Online Documentation
and Redesigned Help

Improves searching, browsing

and filtering

MATLAB
SIMULINK'

4\ MathWorks'

Simulink

Introducing the new Simulink Editor:
making it easier to build, manage,
navigate and simulate your models.

DISCOVER
THE NEW

LOOK AND FEEL \

of TRY IT TODAY

visit mathworks.com

Simulink

With Simulink® Release 2012b,
it's even easier to build, manage,
and navigate your Simulink and
Stateflow? models:

« Smart line routing

- Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges
- Project management

MATLAB*
SSIMULINK®

24




bﬁ sf_car®

File Edit View Display Diagram Simulation Analysis Code Tools Help

Evﬁ<j %E@' %@HD ) Mormal

sf_car
sf_car b

®

impeller torque

U E e

Engine

Coading  Brake

output torque

-
Throttle throttle -
O } transmission

User Inputs
P t.D transmission speed

speed
o

WVehicle

shift_logic

vehicle speed

Introducing the
New Simulink Editor
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Simulink R2012b is the most significant upgrade
to Simulink Ever!

Model-Based Design Simulink
Industry Trends R2012b Capabilities

Tabbed windows and Explorer
bar to navigate model hierarchy
and access key sections of the
design.

Huge models to capture
complex behavior across
systems and in components

Models to communicate designs Smart signal routing and new

and specifications, not just to Stateflow Editor to help create
create them clean-looking models.
Simulation to understand, Ability to add signal breakpoints
design, verify and analyze and step back and forth through

systems a simulation.

26
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What’s New in Simulink?

Simulink Editor

Smart Signal Routing

Simulation & Analysis Tools

Rapid Prototyping

DISCOVER
THE NEW
LOOK AND FEEL o

of TRY IT TODAY

isit mathworks.com

Simulink

¥4 HoverSimulation/HoverSystem
File Edit View Display Diagram Simulation Anmasis Code Took Help
B-EAB e ¢ BEOEIOP
With Simulink® Release 2012b, HaverSysten % | Sonalukder oputs | 10042028
it's even easier to build, manage, © [[FaHoversimulstion b (o] Hoversystem ¥
and navigate your Simulink and &
Stateflow? models: 4]

- Smart line routing &
« Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges

« Project management

MATLAB®
SSIMULINK®
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Brand New Design Environment

= Build readable models efficiently
— NEW LOOK AND FEEL, SMART GUIDES, ACCESSIBILITY

= Understand parts of a design file easily
— TABS, EXPLORER BAR

« Exclude parts of a design
— COMMENT OUT

= Use rich modeling semantics
— CONTROL LOGIC (STATEFLOW),
— DISCRETE EVENT (SIMEVENTS),
— PHYSICAL MODELING (SIMSCAPE)

28



Explorer Bar

Navigate model hierarchy

File Edit View Display Diagram Simulation Analysis Code Tools Help

‘ MathWorks

B UE e

C

speed
(5] spenosen

s, &

ego
@:;)Sensor

Convert

sensors fuel_rate

fuel_rate_control

BB e HO-BEOP 2 © w 0 @&
sidemo_fuelsys
® )
! I@Moymm
@ To Controller
' [Pa] To Plant
@ fuel_rate_control

M :

Thiothe throttle

Command Throttle Sensor
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Explorer Bar
Navigate model hierarchy

mo fuelsys/Er

Frle”E.dit View Dspl:y Diagram  Simulation Analysis Code Tools Help

-8 a8 < He-BLOP = ©- w (Normal v | @~ @
@® | sldemo_fuelsys/Engine Gas Dynamics/| T
g Mixing & Combustion
Q Throttle & Manifold
€3
==
=]

{ 3 3 P fuel rate
Engine Speed, N Mass Airflow Rate ——————— | air flow

engine speed

@—> Throttle Ang. MAP (bar)

throttle angle

Mixing & Cc
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Explorer Bar
Navigate model hierarchy

File Edit View Display Diagram Simulation Analysis Code Tools Help

Z-8 8 «

®

B UL

L EE-B LD =

(®) v 100 [Normal

sldemo_fuelsys/Engine Gas Dynamics/m|

I

1 P Mixing & Combustion

engine speed

2 )—»

throttle angle

Engine Speed, N

Throttle Ang.

Mass Airflow Rate

MAP (bar)

b

fuel rate

air flow

Mixing & Cc

4\ MathWorks
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Explorer Bar

Navigate model hierarchy

File Edit View Display Diagram Simulation Analysis Code Tools Help

4\ MathWorks

H-Ba e 2 HO-EB4OP » @ w (ol
Mixing & Combustion

® E]sldemo_fuelsys » [:;]Engine Gas Dynamics » wixing & Combustion

Q

&3

==

|

22

air flow

CO—

max

fuel rate ’—|—:‘

+|+

s+3

System Lag
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Tabbed Windows

Key sections of the model at your fingertips

File Edit View VDisplay Dsagmm Simulation 7A17mysis Code Tools Help

‘ MathWorks

B-B@a e Be-BL4OP » ©- = [ I— R R
sf_car

© |[®afsf_car»

Cl

)

=

= impeller torque

Engine

transmission

output torque

Vehicle

User Inputs speed
Brake D}
= LT
Throttle throttle

Le

shift_logic

transmission speed
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Tabbed Windows

Key sections of the model at your fingertips

T o

Simulation  Analysis Code Open
[ Open In New Tab [ e

I = ‘
%] @' @G I hOpenlnNelendow bv] | @ - G v
4 Cut Ctrl+X
&5 Copy Ctrl+C
Paste Ctri+V

Comment Qut Ctrl+Shift+X
Delete Del

Find Referenced Variables...

Subsystem & Model Reference »

Format ’
Rotate & Flip »
Arrange
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Tabbed Windows

Key sections of the model at your fingertips

File Edit View [;isplay Chart Simulation Analysis Code Tools Help
H-@a e BB 4OP L 9= (Momsd

sf_car | shift logic X

B~ 0/ S0 B ®

Pafsf_car » [ shift_logic »

:'§Ea'|r'_ state we  uP
E first second

: entry: gear = 1; »| entry: gear = 2;

|

|

\

Coe - -

! durina: Idown th un thl = cale th(aear throttle):

‘ MathWorks
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Tabbed Windows

Key sections of the model at your fingertips

"y sf_car/Engine *
File Edit View Display Diagram Simulstion Analysic Code Tools Help

4\ MathWorks
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3

= D

= Ti
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ST
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|
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inertia
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Tabbed Windows

Key sections of the model at your fingertips

File Edit View Display Diagran] Simulation imlysis Code Tools Help

-8 a8 ¢ M- E 4O @2 [ I—— RN R

Jsffmrlhx Lﬁﬂ_bg: X Im ‘-’l

® @sf_cari -
£3

=t
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User Inputs

E Brake
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-
ARG 9
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ey el
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¥ 0
transmission speed

shift_logic

‘ MathWorks
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Comment Out Blocks
Test variations of the model

By siderna_fuelsys_comment/fuel_rate_cantral
File Edit View Display Diagram  Simulation  Analysis

Code Tools Help

- u [ — i By
(2 H é b U ma = \#is "% 12 \& ¥ 0 [
| fuel rate_contro | conbral _jogic
@ [Py sldemo_fusleys comment b By fuel rate contral b
H
|
N Fuel Rate Control Subsystem
=]
B O
= 3_parf b | P =at_awflow
02 _nomal
1E_comection ] 1b_corraction Tusl_rats
T ual_meds
aiflow_mlc
] f usl_moce
contre_lagic
fwel_cak
*
Ready 112% odeds

Time ofiget. 0

@\ MathWorks
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What’s New in Simulink?

Simulink Editor

Smart Signal Routing

Simulation & Analysis Tools

Rapid Prototyping

DISCOVER
THE NEW
LOOK AND FEEL o

of TRY IT TODAY

isit mathworks.com

Simulink

¥4 HoverSimulation/HoverSystem
File Edit View Display Diagram Simulation Anmasis Code Took Help
B-EAB e ¢ BEOEIOP
With Simulink® Release 2012b, HaverSysten % | Sonalukder oputs | 10042028
it's even easier to build, manage, © [[FaHoversimulstion b (o] Hoversystem ¥
and navigate your Simulink and &
Stateflow? models: 4]

- Smart line routing &
« Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges

« Project management

MATLAB®
SSIMULINK®
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Smart Signhal Routing

Determine the optimal signal path

o
File Edit View Display Disgram Simulation Analysic Code Tools Help

-8 & FEEe-B 40P @« (omal =] @D~ &S
|=unaunuﬁn9| ]

® Esignal_ruut‘\ ng

B UEe

r
v Saturation2 __,F
This is an annotation
| Kd
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Smart Signhal Routing

Determine the optimal signal path

e o[-0 [
File Edit View Display Disgram Simulation Analysis Code Tools Help _
-8 a [ EEe-B Yo @« T — R R
| signal_routing | -
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Q L

e o
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=
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Ké
T
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This is an annotation
JB

» l/ L4
Ready 120% ode3
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Smart Signhal Routing

Determine the optimal signal path

e
File Edit View Display Diagram Simulation Analysis Code Tools Help

-8 8 Ee-EYOP @0 ol 2@ - a-
| signal_rauting | '

® Elsignal_rnuﬂ ng

@
b
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e
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\
A
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This is an annotation
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Smart Signhal Routing

Determine the optimal signal path

e
File Edit View Displyy Diagram Simulation Analysic Code Tools Help
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This is an annotation
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Smart Signhal Routing

Determine the optimal signal path

File Edit View Display Diegram Simulation Analysis Code Tools Help
-8 a8 CEHe-E AP s @- ormal W | @ | &~
| signal_routing |7 ]
® |[®ajsignal_routing
« 1l
& In ‘
E 4
=}
Saturation
Saturationt Saturation3
r
Saturation2 __,{C
This is an annotation
Out2 L3
»
L=t 120% waa
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Smart Signhal Routing

Determine the optimal signal path

P S al TOeTTE
File Edt View Display Diagram Simulation Analysic Code Tools Help

E-8 8 CHe-B4OPr @ Moma  v] @~

| signal_routing | )
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r
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This is an annotation
Kd
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Determine the optimal signal path

#, signal_routing
File Edit View Display Diagram Simulation Analysis Code Tools Help
%8 a Ee-EAOP - @« == D @ -
| signal_routing | ]

@ |[®ajsignal_routing

B HE®

This is an annotation
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New Stateflow Editor

Organize the logic

File Edit View Display Chart

-6 tHEOBEOP - ©-n  [Ew 2 @ i
launchAbortControler | )
® @sl_hunchaburt » alaunchAbonContmllu »
Q “Abort R
L l
=] /ModeLogic A Normal
S [alt>10000 && lanomaly] S sbart=NO ABORT
“a
=
iC [anomaly]
#
4 abortLogic
@
2 i
- [alt>100000 && !anomaly]
ATO AOCA
y o [alt>400000 && !anomaly] i o L
entry:mode=4; = entry:mode=3; abortComplete
en: abort=ABORT_COMPLETE;
% g
» \‘ J
158% FixedStepDiscrete

‘ MathWorks
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New Stateflow Editor

Organize the logic

‘ MathWorks

B-EBe ¢ EO-BDEOP - O = 2 @ i
launchAbortControlier
® Esf_launchabort » alaunchAbortContmller > v
Q “Abort )
L l
(=] ModeLogic N Normal
o en: abort=NO_ABORT;
e [alt>10000 && !anomaly]
=
" anomaly]
& RTLS [

entry:mode=1; -
4 abortLogic
i
- T
- [alt>100000 && !anomaly]

ATO AOA

] e [alt>400000 && !anomaly] . s
entry:mode=4; = entry:mode=3; abortComplete
en: abort=ABORT_COMPLETE;
% J
» “ J
158% FixedStepDiscrete
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State Transition Tables
Build state machines quickly

using tabular interface

= Structured interface to guide
diagram construction

= Automatically complete state
machine syntax

= Diagnostics identify syntax errors
and incomplete transitions

» st cdplayer STT

Libraries

-l Simulink

D Stateflow
-
HES

8a =l 4 - X-4EICK 1B G

| [

L)

Library: Stateflow Search R
(MATLAB)

State
Transition Table

STATES

O

&
statel

entry: ® = 0;
during: x = x + 1;
R —
state2

during: x = x + 1;

R
statel

during: x = x - 1;

TRENSITIONS (Condition / Action / Desti...

if

else-if (1)

INPUT EVENT

¥ | =tateld

g

-

4\ MathWorks'

Generate diagram

INPUT_EVENT
2
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MATLAB as the Action Language

Define state and transition labels
Wlth MATLAB |anguage Libraries Library- Stateflow | Search Re

+-[?] Simulink
+- [P Simulink 30 Anim__ Chart
- [Pa] Simulink Coder
+ Simulink Extras a
] ] = 71 Stateflow %A'FI'LLAB}
= Call built-in and custom B
MATLAB functions directly in

state diagram

{{peak_val =—uj}

brackets for transition labels entry, during: y = u;

peak_val = max(peak_val, y)

= Automatic placement of [Pm”e ]

=  Automatic inference of data
size, type and complexity [u>0] [u<0]

Built-in MATLAB
function
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What’s New in Simulink?

Simulink Editor

Smart Signal Routing

Simulation & Analysis Tools

Rapid Prototyping

DISCOVER
THE NEW
LOOK AND FEEL o

of TRY IT TODAY

isit mathworks.com

Simulink

¥4 HoverSimulation/HoverSystem
File Edit View Display Diagram Simulation Anmasis Code Took Help
B-EAB e ¢ BEOEIOP
With Simulink® Release 2012b, HaverSysten % | Sonalukder oputs | 10042028
it's even easier to build, manage, © [[FaHoversimulstion b (o] Hoversystem ¥
and navigate your Simulink and &
Stateflow? models: 4]

- Smart line routing &
« Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges

« Project management

MATLAB®
SSIMULINK®
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New Simulation and Analysis Tools

Control simulation step “rewind” and “forward”
— SIMULATION STEPPER

Compare simulation data across simulation runs
— SIMULATION DATA INSPECTOR

Scan and Speed-up Simulink models
— PERFORMANCE ADVISOR

Access simulation data visually
— SCOPE ENHANCEMENTS
— PORT VALUE DISPLAYS
— 3D VISUALIZATION (SIMULINK 3D ANIMATION)
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Simulation Stepper with Breakpoints
Understand the system, debug the design

’ﬁ sldemo_fuelsys_step/fuel_rate_control ‘—‘—
File Edit View Display Diagram Simulation Analysis Code Tools Help

Bl - & | £ Be-B d0lhyw - w

fuel_rate_control

® |[’&jsldemo_fuelsys_step b Pa|fuel_rate_control b

WEw

i)

&\ MathWorks:

Fuel Rate Control Subsystem

»
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Simulation Stepper with Breakpoints

Understand the system, debug the design

P4, sldemo_fuelsys_step/fuel_rate_control
File Edit View Display Diagram Simulation Analysis Code Tools Help

B -E | & & He-8 qore

fuel_rate_control

© ||%&jsldemo_fuelsys_step b Pa|fuel_rate_control b
(CY
B
=
=]
Fuel Rate Control Subsystem
rm sensors
E est_siflow t_sirflow
i 02_normal
H
o
fb_c b_s fuel_r —» 1
fuel_mode 0.949
fuel_rate
3l L
airfiow_calc
(.
‘ fuel_mode
Scope
control_logic
fuel_caic
»
Paused 114% T=43870"

m—— —=Baused oded5

&\ MathWorks:

Time offset: 0

20

100
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Simulation Stepper with Breakpoints

Understand the system, debug the design

7

*a) Add Conditional Breakpoint
fb_comeq
Pause simulation if the signal value is:
dw_calc >
>= [' Cancel || Help J
- ey
<=
<
14% T=43870" sssmleused oded5

&\ MathWorks:

1| | B l"l ........ ]‘
yil R RN (e
0 i N
0 20 40
Time offset: 0
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Simulation Stepper with Breakpoints

Understand the system, debug the design

7~

*a) Add Conditional Breakpoint |
fb_comeq
Pause simulation if the signal value is:
»w_calc [: ,] Ol I
[ OK ] ‘ Cancel \ | Help
| J
fuel_calc
14% T=43.870"  —mBaused oded5

05

0

&\ MathWorks:

0 20

Time offset: 0

40
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Simulation Stepper with Breakpoints
Understand the system, debug the design

P4 sidemo_fuelsys_step/fuel_rate_control o = k=
File Edit View Display Diagram Simulation Analysis Code Tools Help
B~ | &2 & MO «lll‘?flﬂf\', v

fuel_rate_control

® ||%&|sldemo_fuelsys_step b Pa|fuel_rate_control b v‘
@&

£

=

13|

Fuel Rate Control Subsystem

sensons
E est_sirflow Plest_siflow
02_normal
o
™ 3|

fb_c i fb_e i fusl_rate —» 1)

lllllll g
L fuel_rate
airfow_calc D

&\ MathWorks:

57



Simulation Stepper with Breakpoints
Understand the system, debug the design

’ﬁ Stateflow (chart) sldemo_fuelsys_step/fuel_rate_control/control_logic
File Edit View Display Chart Simulation Analysis Code Tools Help

&\ MathWorks:

4 om =5 } orma ~ -
28 ~ a8 <« ¢ EEe-BEA0P@ e -
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‘ ©
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Simulation Data Inspector
Quickly compare results for multiple simulation runs

= View and compare data from
multiple simulations

= Validate the generated code
against simulation

= |Import external data for
comparison with simulation data

m Simulation Data Inspector - sldemo_clutch_simdata.mat*

File Plot Help

DEd Ee tFREETE @
Inspect Signals | Compare 5|gna|s| Compare Runs |
Run1  |oces v
Run 2 |Ud93 V| Compare
Options

Result | Block Path 1
sldemo_clutchClutch Pedal
sldemo_clutch/Engine Torque
sldemo_clutch,Friction Model
sldemo_clutch Friction Mode!

sldemo_clutch Friction Mode L..

0000000 ¢

sldemo_dutchFriction Mode L.

@  sldemo_duteh/Urlocked
@  sidemo_dutch/Urlocked

sldemo_clutch,Friction Mode L...

Rel...

o
0
o
o
o
o
o

o

o

Aligned By Plot
Path

Path
Path
Path
Path
Path

Joooooo00-"

—m-

Path O

05+

04+t

03F

0.2}

01}

&\ MathWorks:

Signals

CEX

_ -

Difference
0.25+
Difference
T N Tolerance
0151
0.1}
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0k : \ \
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Performance Advisor

2012

Speed up your simulation and update diagram performance

= Performance Advisor analyzes
your model for common
performance bottlenecks

= Option to automatically apply
the advice you receive

= Tool verifies whether its advice
does indeed speed up your
model

D | & -

= Model Advisor
] =) Model Advisor Dashboard i
— & Upgrade Advisor B
1 | Performance Advisor
(Y [’\\{Ddeﬁeneratinn Advisor

4\ MathWorks'

2 Performance Advisor - transmission_01_upgrade_advisor

File Edit Run Settings Help

Find: ~ A 5
a @ Performance Advisor
4 LE Baseline
0 Create Baseline
4 ILE Simulation
o h—a Checks oceurring before update

o Identify resource intensive diagnostic settings
o Check optimization settings
o Identify inefficient lookup table blocks
o Identify Interpreted MATLAE Function blocks
0 Check MATLAE Function block debug settings
o Check Stateflow block debug settings
0 Identify simulation target settings
@ Check model reference rebuild setting

4 u._B Checks that require Update Diagram
0 *Check Model Reference Parallel Build
o *Check Delay block circular buffer setting

o "-a Checks that require simulation to run
fl\, *Check solver type selection

4 [7] [ simulation Targets

4[] [ Check Accelerator settings.

[] 2] *Select normal or accelerator simulation mode

() Model Advisor
k._ﬁj Upgrade Advisor

Code Generation Advisor

Performance Advisor

4

Performance Advisor

Analysis

Generate advice to improve the performance of a Simulink model.

Run Selected Checks

[ Show report after run

Report

R

Date/Time:  20-Mar-2013 17:17:11
Summary: 0 Pass: 11 0 Fail: 0

Report:

/i\ Warning: 1 ||

Tips

To process all enabled items in this folder and generate a new report,
Selected Checks™,

Right-click to select or deselect all items in this folder.

To automatically display the report after processing, select "Show reps
To display the last report generated, dlick the "Report” path link.

For a list of all possible actions, right-click an item in the Task Hierarch:

To show or hide By Product folder, select or dear "Show By Product Fe
Settings > Preferences dialog box.

To show or hide By Task folder, select or dear "Show By Task Folder™ir _

» Prefarances dizlnn hrw
1 *

m
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What’s New in Simulink?

Simulink Editor

Smart Signal Routing

Simulation & Analysis Tools

Rapid Prototyping

DISCOVER
THE NEW
LOOK AND FEEL o

of TRY IT TODAY

isit mathworks.com

Simulink

¥4 HoverSimulation/HoverSystem
File Edit View Display Diagram Simulation Anmasis Code Took Help
B-EAB e ¢ BEOEIOP
With Simulink® Release 2012b, HaverSysten % | Sonalukder oputs | 10042028
it's even easier to build, manage, © [[FaHoversimulstion b (o] Hoversystem ¥
and navigate your Simulink and &
Stateflow? models: 4]

- Smart line routing &
« Tabbed model windows

- Simulation rewind

- Signal breakpoints

- Explorer bar

- Subsystem and signal badges

« Project management

MATLAB®
SSIMULINK®
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Simulink Support for Low Cost Hardware

PANDABOARD

Prototype on low cost hardware
Avoid writing driver blocks
Avoid installation issues
Deploy smoothly

ARDUINO

BEAGLE BOARD LEGO

MINDSTORMS
GUMSTIX OVERO NXT

RASPBERRY PI HARDWARE
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Simulink Support for Low Cost Hardware

Prototype on low cost hardware
— BUILT-IN SUPPORT IN SIMULINK
— ARDUINO, LEGO MINDSTORMS NXT, RASPBERRY PI

Avoid writing driver blocks
— HARDWARE SUPPORT PACKAGES

Avoid installation issues
— SUPPORT PACKAGE INSTALLER

Deploy smoothly
— 1-CLICK DEPLOYMENT
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Other Updates
MATLAB Product Family

classdef Testl < matlab.unittest

=  MATLAB — xUnit-style testing framework (r2013a) pothoss (xest
— For writing and running unit tests, and analyzing test results st - e
=  MATLAB Production Server (New product — R2012b) « )
— Run MATLAB programs as a part of web, y P |
database, and enterprise applications WD“b § : e s -
T ; D

Phased Array System Toolbox
— FMCW generation and processing, MATLAB Compiler support (R2012b)
— Polarization support, three new MATLAB apps (R2013a) @ Radar Waveform Anaiyzer

F}ﬂ Radar Equation Calculator

GPU computing (rR2012b)
— Performance improvements to GPU-enabled MATLAB functions
— More GPU-enabled functions (e.g., convn, cov, and normest)

— Additional support for toolboxes
(Neural Networks Toolbox, Signal Processing Toolbox, Phased Array System Toolbox, Statistics Toolbox)

Sensor Array Analyzer
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Other Updates

Simulink Product Family

= Verification and Validation (r2013a)

— Improved Design Error Detection in Simulink Design
Verifier

= RF modeling (r2013a)
— SImRF has improved circuit envelope solver

=  SimMechanics (r2012b)

— Generate code and import CAD models with
SimMechanics 2G technology

= Industry Standards Support (r2012b)

— DO Quialification Kit and IEC Certification Kit support
latest standards: DO-178C, I1SO-26262, IEC 61508,
EN-51028

= Fixed Point Designer (New product — R2013a)
— Unified Fixed-Point Toolbox and Simulink Fixed Point

&\ MathWorks:

- Model Referénclng [C] check spedified intermediate minit

Simulation Target

[+ Code Generation
E-Design Verifier

- Block Replacements

Out of bound array access

DO- 178 Process Deployment
Advisory Service

ISO 26262 Process Deployment
Advisory Service

65



4\ MathWorks
Learn More

© united states» | contmatts | st | |[5]
Mathworks' | Accelerating the pace of engineening snd science

Create Acocount | Leg In

Products & Services Solutions Academia Support User Community Events Company

Products & Services > MATLAE = MNew Features

MATLAB

New Features

R2012b

Get Trial Software
Version 8.0, Released 11 Sep 2012

Buy Online
What's New in MATLAB R2012b 1:16 » See release highlights for all
R2012b infroduces a fresh new MATLAB Desktop, making it easier to find and products

access commonly used functionality.

HNew MATLAB Packaging and Redesigned Help Import Tool

Desktop 5:19 Installing MATLAB 543 Enhancements for
See the new MATLAB Apps 258 Explore the Text Files 6:21
Desktop, featuring a Package your redesigned Help with Interactively import
toolstrip that organizes application as a single improved browsing, delimited and
commonly used file for distribution and searching, and fixed-width text files
functionality, and a installation into the filtering. Access the with improved
gallery of pre-built MATLAB apps gallery. documentation within handling of numbers,
MATLAB apps. the MATLAB Desktop, text, and dates.

orviathe online
Documentation
Center.

http://www.mathworks.com/products/matlab/whatsnew.html 56
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Learn More

) united States » | ContactUs | Store : IZ|

‘ Mathworks’ Accelerating the pace of engineering and science

Create Account | Login

Products & Services Solutions Academia Support User Community Events Company

Products & Services Simulink New Features

R2013a

Simulation  Analysis  Code To

2o-E 40P

Renew SMS
Get Trial Software
Introducing the New Simulink Editor Buy Online
See how the new Simulink Editor makes = » See release highlights for all
™ 5 1 r torque
modeling easier. | | mpeller torqu products
T

Ne P{Ne

° Watch Video

gear

New Features By Release

R2013a (Version 8.1) - Released 7 Mar 2013

New Simulink Editor Project and File Management
= Reordering of tabs in tabbed windows = Simplified scripting interface for automating Simulink
Project tasks

= Scalable vector graphics for mask icons
= Option to use elements from multiple templates when

Component-Based Modeling creating a new project
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