Lab 2 Pre-Lab
Running Simulink from a MATLAB m-file

Please complete the following tutorial before coming to the lab period this week.
This prelab should take not more than 1 hour. The last page has what you will be
required to bring to class.

Introduction

MATLAB (MATrix LABoratory) is a software package that operates as an interactive
programming environment that can be used to run Simulink model files. While control of the
simulation models can be done from within Simulink itself, sometimes, it may be more efficient
to run the simulation from the MATLAB command window. The script file in MATLAB, called
an M-file, can be used to more efficiently vary Simulink parameters, provide simulation results
for further analysis/display and less frequently generate signals that are then used as inputs in a
Simulink model.

This tutorial consists of 3 parts:
1. Creating a Simulink model to solve a first order ODE
2. Creating and using an M-file to run the Simulink model
3. Becoming familiar with plotting in MATLAB

Getting started

The first thing I would suggest doing is changing the directory to a folder you create for ES205.
To do this just click on the three dots as shown below.
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Set up a Simulink file to solve the ODE given by
1.5y+y=3u,

where y(0) = -2 and u(t) is a unit step input. Save the model under the filename first_order.mdl.
Your simulation file should look like:

Elfirst_order *
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Every time you make a change to a MATLAB M-file or a Simulink model file,
you have to File =»Save before running the new simulation.

The solution of the ODE should look like:
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To run the simulation from MATLAB

We need to create an M-file. In the MATLAB Command Window, select
File »New = M-file.

-} MATLAB Command Window
Fil= Edit View Imdow Help

Oper... Figure =
pdesk, or demo.
Model -mathworks.com.

Cpen welection

Eun Script..

Load Wotlspace. .
Save Workspace As.
Show Werkspace

Show Graphics Property Editor
Show GUI Layout Tool

Set Path...

Preferences... _’l_vl
A

= R

Save the file that opens as tutorial_driverl.m . Type the following commands in the M-file.
File =»Save. This file is the MATLAB program you will use to control your simulation, change
variables, and gain greater control over plotting results.

. MATLAB Editor /Debugger - [tutorial_driverl.m - C:\P... M=
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% M-file to run Simulink file
clear;
}'m" first order'):
filename of % last line
your Simulink
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Run the program by typing its filename tutorial_driverl«< (return) in the MATLAB Command
Window as shown below. Select the Scope Window to see the simulation results. Nothing will
appear to happen, but the Simulink model will run unless you get an error message. If you get an
error message, read the next section, other wise skip to the next section.

<)} MATLAB Command Window

Fie Edit WView Window Help

D@y melo|atE e |
> tutorial_driver1 =l
B _’lJ
Ready i

‘Undefined function or variable’ error message

If you type the filename in the MATLAB Command window, you might get an error message
that says Undefined function ... (see below):

» tutorial_driverl

??? Undefined function or variable "“tutorial _driverl-.

Or you might get an error regarding the use of the Sim command.

First check that you spelled the filename correctly. If spelled correctly, you probably have to
1) Change directories so that the m-file and the Simulink model are in the same folder or
2) Use the Set Path command to tell MATLAB the directory to look in so it can find your
file. Go to File = Set Path ..., then select Add Folder to find the directory in which
you saved your M-file. Once you’ve selected the correct folder in the Path Browser
window, click OK. Select Save, and close the Path Browser. Repeat for the directory in
which your Simulink models are stored.

Return to the MATLAB Command window, type the filename of your M-file. Your file should

run. To see results you need to go to your Simulink model and open the scope. We’ll talk about
plotting in MATLAB later in this tutorial.

Page 4 of 4



To change variables from the m-file
Put variable names in the Simulink simulation diagram. Replace the gain with 1/tau. Change the
IC on the integrator to the variable name y0. Change the magnitude of the step input to A. Don’t
forget to File =»Save.
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Now, let’s assign values to these variables in the M-file.

. MATLAB Editor /Debugger - [tutorial_driverl.m - C:\Pe.., M=1E

@ File Edit View Debug Tool: Window Help - |E’|£|
DEE 28 &% &8l
2 52 |2 43 | Stack: | K

% M-file to run Simulink file

clear;

yo = -3; Note: We’ve selected different
;iau _ 5 parameters than what we used
hefore.

sim({'first order'):

% last line

@ tutorial_drive...

Eeady Line 10 1106 PIL
| [ /

File =»Save. Again, run the program by typing tutorial_driverl« in the MATLAB
Command Window. Nothing will appear to happen. Go back into your Simulink model and

open the Scope. It should show a new plot, with a new IC and a new final value.

#[Scope
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Changing the simulation time span

In the M-file, add a new argument to the Sim command. The bracketed expression [0 20] tells
Simulink to run the simulation for the time interval 0 <t < 20. The M-file should now look like:
% M-file to run Simulink file

clear;

yo = -3;
tau = 2;
A = 4,

sim("First_order®,[0 20]);
% Blast line

The solution should look as follows. Note that time now runs from 0 to 20 sec.

#|Scope O] %]
 5.9| #E) 1 8]

Tirme offset: 0
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Plotting in MATLAB

To bring the variables from the Simulink workspace into the MATLAB workspace for better
control of plotting, we have to assign variable names to the output variables. In the Simulink
window, delete the Scope block and replace it with a To Workspace block from the Sinks library.
In the Block parameters window, change the name of the variable name to yout. Add a Clock
from the Sources menu connected to a second To Workspace block. Name this variable time.

You have now created two new variables, time and yout, which are available for manipulation
in the MATLAB environment.
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You have to assign a “Save format” to these two output variables. In the Block parameters
window of both To Workspace blocks, set the Save format selector to Array format. See the
example below. (In MATLAB version 5, select the format called Matrix.)

Block Parameters: To Workspace %]
~ To'Warkspace

Wiite input to specified aray or structure in MATLAB's main workspace.
[ata is not available unhil the simulation is stopped or paused.

r— Parameters

Wariable name;
B
Lirit data paints to last:
finf

Decimation:
f1
Sample time [-1 for inkhernited):
-
Save format | &mray j

StucturetwithTime
| Structure

Don’t forget to File =»Save the Simulink model.
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Add a plot command to the M-file as follows.

% M-File to run Simulink file

clear;

y0 = -3;
tau = 2;
A = 4;

sim("first_order®,[0 20]);
plot(time, yout)
% last line

Don’t forget to File =»Save the M-file.

Again, run the program by typing tutorial_driverl+ in the MATLAB Command Window.
The resulting plot is in the Figure window.

“#|Figure No, 1 - [O] %]
File Edit Teools Window Help

lozEa/ a2/ 2o

Add a title and label the axes by adding the following commands to the M-file. The plot is
shown.

% M-File to run Simulink file

) Figure No. 1 [_[of ]
File Edit Wiew Insent Tools Window Help

clear; lbega xA A, 200

y0 = -3; ’

tau = 2; 3

A = 4;

2

sim("fFirst_order”®,[0 20]);
plot(time,yout)

Output variable yit) (no units)

xlabel("Time (s)")
ylabel ("Output variable y(t) (no units)”®)

% last line

Deliverable
Bring to lab your laptop with your file that solves this pre-lab activity (tutorial driver.m). We
will continue to work on this file during the lab period.
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