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MathWorks Product Overview

MathWorks Product Overview » View full product list
Simulink Product Family Application-Specific Products
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Model-Based Design
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Simulink Library Browser

SO W <Student Version> Simulink Library Browser =
File Edit View Help
Issue Simulink at the 0D & » | -
MATLAB comman d Libraries [thmry Simulink | Found: 'sine wave' Most Frequently Used Blocksj
+ @ Simulink - o~
rom t Commonly ,
p p grrllmonly Used BI... E ‘&- Used Blocks !’\ Continuous
ntinuous
. ] Discontinuities . L .
>> S| mu I in k Discrete Discontinuities j& Discrete
Logic and Bit Opera...
Lookup Tables i :-;- Logic alnd Bit y=tlup Lookup Tables
O r Math Operations - Operations
Medel Verification
Model-Wide Utilities - Mah @e Model
- X Operations Verification
Ports & Subsystems M —
4. MATLAB > . Signal Attributes Model-Wide Ports &
4\ Toolboxes > Workspace Signal Routing M Utilities Subsystems
= Simulink Library Browser Sinks .
& Blocksets » & Help Sources E Signal E Signal Routing
. 4 Demos User-Defined Functi... mr]  Aftributes "
[#] Shortcuts > @ Product Page (Web) » Additional Math & D... iz P
5% Desktop Tools » # Control System Tool... ST Sinks 1%, Sources -
@ Web > » ¥ Real-Time Workshop 4
v & Sianal Processina ... |7 T 1 llenr Anfinad [T =1  Additinanal Mot 1
% Preferences... Showing: Simulink y
# Find Files...
@ Help
s+ Demos =




Simulink Model Construction

A ™ ™\ <Student Version> untitled *

File Edit “iew GSimulation  Format Tools  Help

™

U 0o W <Student Version> Simulink Library Browser )
Sine Wave File Edit View Help
O & » |sine ~| A g
Libraries i_ibrary: Simulink/Sources  Found: 'sine' Most Freguently Used Blocks
v Simulink o | Simulink 43
Commonly Used BI...
Continuous . weay  Cosine ey Sine
Discontinuities

Discrete Sine Wave
Logic and Bit Opera... @ Eunction E}' Sine Wawe
i [ signal Processing Blockset 13

Y Sine Wawe

drag-n-drop to add
blocks to a new model

Ports & Subsystems

Signal Attributes

Signal Routing

Sinks

Sources

User-Defined Functi...
» Additional Math & D...

“File —> Save” to save a model W Control System Tool._
- ” pﬂRfaal—ﬂmeWoﬂfsMp :
Flle _> Open to Ioad a mOdeI Mva:fl'-essloft:fl‘sﬁ’r::f:es;gll;;sets 0 subsystems 5 blocks




Model Simulation

OO0 % <Student Version> mySineWave
File Edit “iew Simulation  Format  Tools  Help
ctrl+t N o L
Y 3
Sine Wave Integrator : I .
Or u:u:upe
Si I ti A M M =Student Version> : Scope
S'm“a'on‘> ~ GEHLLL BB O
tart

Time offset: 0
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Simulink Block Parameter

anon W Function Block Parameters: Integrator

Integrator

Continuous-time integration of the input signal.

Parameters
External reset: | none B
Initial condition source: | jnternal FH

Initial condition:
0

[ ] Limit output
Upper saturation limit:
inf

Lower saturation limit:

-inf

[ | Show saturation port
[ | Show state port

Absolute tolerance:

auto

i

| Ignare limit and reset when linearizing

a4

Bl Fenldn cnen cemccime Adnbncbin.

.\a)' (—ﬂ(—} (Cancel ) ( Help ) ( Apply
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Using workspace variables

# Source Block Parameters: Sine Wave

Sine Wave Ao

>> mYAmpIitUde = 5 Qutput a sine wave:

O(t) = Amp*SiniFreq*t+Phase) + Bias

% <Student Version> mySineWave

File Edit ‘View Simulation Format Tools Help

Sine type determines the computational technique used. The
the two types are related through:

1
= —_—
Samples per period = 2*pi / (Frequency * Sample time) [ V] |3_|
Sine Wave Integrator
Number of offset samples = Phase * Samples per period / (2 -
>
| |
Use the sample-based sine type if numerical problems due Scope
large times (e.g. overflow in absolute time) occur.
Parameters
M M ™ <Student Version> : Scope sine type: | Time based . 4
- = H »
-
% lpl }8] ’® ﬁ % Time (8): | Use simulation time = ]
Amplitude:
myAmplitude
Bias:
0

Frequency (rad/sec):
1
(- N N4l

I'r OK \‘ ( Cancel \' ( Help \
A




Configuration Parameters - Solver

Ao £ Configuration Parameters: mySineWave /Configuration (Active)
Select: | Sirmulation time M
Shortcut: e - -
. Data Import/Export Start time: IU_U l Stop time:  10.0
Ct rI + e D_ptimiza!tinn
¥ Diagnostics Solver options
Sample Time
Data Validity Type: [ variable-step 13 solver: [ ode45 (Dormand-Pri
Type Conversion
O r Connectivity Max step size:  auto Relative tolerance: le-3
Compatibility
Model Referencing Min step size:  auto Absolute tolerance:  auto
Saving
Si m u Iat i 0 n —_ > Hardware Implementation Initial step size: auto Shape preservation: [ Disable all
Model Referencing

. . ) ) N
Conflg u ratlon ¥ Simulation Target Number of consecutive min steps: 1

Symbaols

Param ete rs Custom Code Tasking and sample time options

Tasking mode for periodic sample times: Auto

[ | Automatically handle rate transition for data transfer

|| Higher priority value indicates higher task priority

Zero-crossing options

Zero-crossing control: | Use local settings I :-] Algorithm: Nonadaptive
—
v
& = RN

E—Ok—a (-_ Cancel :I (-_ Help :I Apply




onfiguration Parameter-Data |/O

(o NN ) i Configuration Parameters: mySineWave/Configuration (Active)
Select: Load from workspace M
Salver
Data Import/Expart [ input: It,ul
Optimization
v Diagnostics [~ Initial state: xInitial
Sample Time
Data Validity
Type Conversion Sawve to workspace
Connectivity
Compatibility ™ Time: tout
Model Referencing
Saving a States: xout
Hardware Implementation
Model Referencing EOUWUY- yout
wSimulation Target
Symbols [ Final states: xFinal __| Save complete SimState in final state
Custom Code
Esignal logging: logsout D Inspect signal logs when simulation is paused/stopped
E Data stores: dsmout
Sawve options
L ) A L
a Limit data points to last: 1000 Decimation: 1
Format: [ structure ¥ :‘i
Output options: [Reﬁnecutput }:-] Refine factor: |1
8 O O m <Student Version> mySmeWaveanut [ Return as single object: out
File Edit Miew Simulation Format Tools  Help S
v
=) < »

( OK ) ( Cancel ) ( Help :l CAppIy :l
ﬁ\u" > I P

Sine Wave Integrator




Simulink Model Explorer

To launch Model
Explorer:

-View - Model

Explorer

800 [} Model Explorer —)
File Edit View Tools Add Help
Sl BB HEESERZF 0BG | A S
_Ctrl _|_ H Search: by Name =] Name: Sine & Search
Model Hierarchy ¥ % Column View: [Block Data B: Show Details 9 of 12 objects  Model Properties
v [ Simulink Root :
MName BlockType OutDataTypeStr OutMin i i
% Base Workspace yp yp E-Mam | Callbacks Hlstowllr

=] mySineWavelnQut*
B Model Workspace
% Advice for mySineWave
%% Configuration (Active)

ﬁ Model Workspace

@ Advice for mySineWave. ..

8 Configuration (Active)
=1 Integrator
=1 Mux
=1 Scope
=1 Sine Wave
=l Outl
- [ Out2

ntegrator

Mux

Scope

Sin

Qutport Inherit: auto 1]
Qutport Inherit: auto 1]

E- Contents

Search Results |

Model Information foi
Source File: [Users/daniel miau/Dropbox
Last Saved:Mon Apr 12 13:46:12 2010
Created On:Sat Apr 3 21:39:21 2010
Is Medified: yes

Meodel Version: 1.3

=3 Iar

( Help )

M

Revert




Running Simulation
Programmatically

» mdl =

‘mySineWaveanut’ ano | <Student Version> mySineWavelnQut
) IOad System(mdl) File Edit View Simulation Format Tools Help
» myAmp =5
» sim(mdl) A T .

W/ 5
Sine YWave Integratar |:|
» plot(tout, yout(:, 1), ‘b’)
» Hold on ook
4 P|Ot(tOUt, YOUt(, 2), ‘I”) (e NeNe) <Student Version> Figure 1
. Legend(‘cos, ‘Sin,) File Edit View Insert Tools Desktor Window Help Cut=
y

» DNgde h AL 9(A- 4




Simulink Help

.+ Configuration Parameters: mySineWave/Configuration {Active)

Select: Load from works pace M
Solver
Data Import/Export [l input: It ul
Optimization
¥ Diagnostics [ Initial state: xInitial
Sample Time
Data Validity
Type Conversion Save to workspace
Connectivity ——
Compatibility gTime-_ tout [ VOV &) Output
Model Referencing _—
J States: xout Output
. . ardware Implementation | Saves signal data to the specified MATLAB variable during
RI g h t - C I I c k to Model Referencing EOUIFUIL yout simulation.
wSimulation Target | settings
et context-sensitive help = = dd Default:On,yout
Custom Code —_—
gSignaI logging: logsout v On d/stopped
Simulink software exports signal data to the MATLAB
V Datastores:  dsmout workspace during simulation.
1 Specify the name of the MATLAB variable used to store
) signal data. See Exporting Data to the MATLAE
EEveloRtinS — Workspace for more information. E—
@ Limit data points to last: 1000 I~ of
Simulink software does not export signal data durin
Format: Structu simulation. 4 g 9
QOutput options: Refineq .
L__= Tips
[ | Return as single object: out » You must select the Qutput check box before entering the
output variable. |
» Simulink software saves the output to the MATLAB | *
workspace at the base sample rate of the model. Use a To 3
[ Nair
J. ( OK ) ( Cancel ) [ Apply
) s

Click help to access
MATLAB/Simulink
help



Model Organization

806

N <Student Version> mySineWave *

Su bsystem: File Edit View Simulation Format Tools Help
Ctrl + g to convert
selected area
to a subsystem o -
ut1
Sine Wawve
. Subsystem |:|
Model Reference:
Scope
(Port&Subsystems -> Model)
Demo: sldemo_mdIref_basic
Out2
anom |% <Student Version> sldemo_mdIlref_basic Y
File Edit View Simulation Format Tools  Help
Component-Based Modeling with Model Reference ?
100 r r
L/ slderno_rncleef_counter N L slcderno_rncllref_counter L sledernc_mdiref_counter
Upper Upper Upper
H++H P input autput 1] H++H = input autput 1] +H"H+ =] input output e 1
Fulse Scoped, Fulse Scopeb Pulse ScopeC
it T [ E?E?iﬁ%""mr E?E?:i?fn""m
P 2 A A
0 Counter &, | CounterB CounterC

Copyright 1930-2008 The Math'Works, Ihe.




Example: van der Pol Equation

y ﬂ(l y)y+y 0

[aNala

X! <Student Ver:
File Edit View Simulaon Fomnat Tools  Help
van der Pol Equation

™ M M <Student Version> : Scope
SR IPLLL HEE




Simulink Debugger

Ao Simulink Debugger: mySineWave
? | Fa| 7|0 [0 L NES A svrereen =
IEE;I|IEE‘:||IEE [’Ea:'l}h FII. -.EI-EDE _D_ E:'L|||||||||||5 ? e
Break Points | Simulation Loop | Outputs | SortedList | Status |
Break/Display points ™
b et e e E D O
Blocks I"EI'ED_E % Welcome to the Simulink debugger.
%
% Click on Start/Continue button to debug the model.
% It stops before the initialization stage of the simulation
% loop. The command line debugger is also active in the
% Command Window. It is recommended that debugging actions
% be issued in the graphical debugger or the command line
% debugger, but not both to avoid synchronization problems.
%
% Use the Help button for additional help.
e i %

Remove selected puint]

Break cn conditions

] Zerc crossings

] Step size limited by state
] Sobwer Error

] MaN values

Break at time : |




Simulink Model Advisor

Mo ([ Model Advisor - mySineWave ()
File Edit Run View Help

& Find:  name and description ﬂ g4 &

Current system: mySineWave

ACheck for calls to sIDataTypeAndScale()

ACheck for potentially delayed function-c *

hldpErifv hlark nutnut sianals with contin ¥

¥ Model Advisor o By Task
v [ = By Product [ Model Advisor | m
v [E &= Simulink Analvsi

E -] Check model, local libraries, and reference naysis
™ [] Identify unconnected lines, input ports, ar (" Run Selected Checks )
W [ Check root model Inport block specificatic
M ] Check optimization settings || Show report after run
W [] Check for parameter tunability informatioi
E | Check for implicit signal resolution Report
W [°] Check for optimal bus virtuality Report: e e e/
M ] Check for Discrete-Time Integrator blocks
E 1 ldentify disabled library links K Date/Time: Not Applicable
E -1 ldentify parameterized library links . )
E =] Identify unresolved library links b Summary: @ Pass: 0 @ Fail: 0 M Warnir
M ] Check usage of function-call connections
W [ Check if Read/Write diagnostics are enabl
W [ ] Check Data Store Memory blocks for mult
(1 [] ACheck model, local libraries, and referen: To process all enabled items in this folder and generate a nev '
[] [] ACheck for partial structure parameter us: Selected Checks". :
[ [Z] ACheck for proper bus usage — —
— _I | - - N RN
0@
= |

| = - Al




Simulink Tips and Tricks

» Programmatically construct/manipulate
Simulink models

- New_system, load_system, Open_system
- Bdclose all

> Find_system
> Sim

> gCS
» Code generation

» http://www.mathworks.com/products/rtwem
bedded/

4\
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Model Based Design
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