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Schedule (Draft)

Introduction 1
Introduction to Matlab Environment 1
Matlab Programing (m-files) 5
Modeling using Matlab Simulink Tool 4
Communication Systems Simulation (Applications) 3
o e
Introduction to FPGA + Review on Digital Logic/Circuits 2
VHDL Modeling Language 4
VHDL Application 2
Introduction to OPNET Network Simulator 3
Course Closeout / Feedback/ project (s) Delivery 1

CAD - Basem ElHalawany



MATLAB

MATLAB

The Lecture is based on :
A. Matlab by Example: Programming Basics, Munther Gdeisat
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How to Setup Matlab

) MathWorks Installer

Install MathWorks Software

This program will install MathWorks products on your computer. You may also be required to MAI LAB

activate your software. C SIMULINK‘

() Install using the Internet Connection Settings R201b

(3) Install without using the Internet

MathWorks products are protected by patents (see www.mathworks.com/patents) and
copyright laws. By entering into the Software License Agreement that follows, you will also
agree to additional restrictions on your use of these programs. Any unauthorized use,
reproduction, or distribution may result in cvil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

< MathWorks
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How to Setup Matlab

J License Agreement

The MathWorks, Inc. Software License Agreement

IMPORTANT NOTICE

READ THE TERMS AND CONDITIONS OF YOUR LICENSE AGREEMENT CAREFULLY BEFORE COPYING, INSTALLING, OR
USING THE PROGRAMS OR DOCUMENTATION.

THE LICENSE AGREEMENT TOGETHER WITH ANY APPLICABLE ADDENDUM REPRESENTS THE ENTIRE AGREEMENT

BETWEEN YOU (THE "LICENSEE") AND THE MATHWORKS, INC. ("MATHWORKS") CONCERNING THE PROGRAM(S) AND
DOCUMENTATION.

BY COPYING, INSTALLING, OR USING THE PROGRAMS AND DOCUMENTATION, YOU ACCEPT THE TERMS OF THIS
AGREEMENT. IF YOU ARE NOT WILLING TO DO SO, DO NOT COPY, INSTALL, OR USE THE PROGRAMS AND
DOCUMENTATION.

Do you accept the terms of the license agreement? ()Yes () No

<) MathWorks
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How to Setup Matlab

J File Installation Key

Provide File Installation Key
(®) I have the File Installation Key for my license: MAI L-AB. .
SSIMULINK

!59327-00840-06743-08309-05690 : ’
R2011s

(O 1 do not have the File Installation Key. Help me with the next steps.

You may have received a File Installation Key from the MathWorks Web site or from your license
administrator.

<) MathWorks
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How to Setup Matlab

J Installation Type
Choose installation type
i MATLAB
it SSIMULINK®
R201Tk

Install all your licensed products using default settings.

(O Custom
Specify all installation options:

@ Products
® Shortcuts

<) MathWorks
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How to Setup Matlab

) Folder Selection

Specify installation folder

Enter the full path to the installation folder: MAI‘].AB.
SSIMULINK

R2011b

IE:Wam.Lab Browse...

Restore Default Folder

Space available: 22,162 MB Space required: 5,764 MB

<) MathWorks
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How to Setup Matlab

J} Confirmation

Confirm your installation settings:

Installation folder:
E:\WMath.Lab

Products:

MATLAB Distributed Computing Server 5.2
MATLAB 7.13

Simulink 7.8

Aerospace Blockset 3.8

Aerospace Toolbox 2.8
Bioinformatics Toolbox 4.0
Communications System Toolbox 5.1
Computer Vision System Toolbox 4.1
Control System Toolbox 9.2

Curve Fitting Toolbox 3.2

Data Acquisition Toolbox 3.0
Database Toolbox 3.10

Datafeed Toolbox 4.2

DO Qualification Kit 1.5

oW TNy

MATLAB'
SSIMULINK?
R2011b
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How to Setup Matlab

) 0% Complete

Installing MATLAB Distributed Computing Server 5.2 Estimating time remaining...

I ]

< ). MathWorks'

by oy W
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How to Setup Matlab

J) 100% Complete

Performing post-installation tasks. This may take a few moments... Less than 1 minute remaining

100%

<} MathWorks:
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How to Setup Matlab

) Product Configuration Notes

Your installation may require additional configuration steps.

1. To configure Real-Time Windows Target you must type rtwintgt -setup in a MATLAB MA‘[‘LAB . -

command window. ‘ SIMULINK
R201Tb

2. After this installation is complete, you should continue with your configuration of the
MATLAB Distributed Computing Server as outlined in the instructions obtained from

www.mathworks.com/distconfig.

3. Run mbuild -setup from MATLAB before using MATLAB Compiler or builder products.
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How to Setup Matlab

) MathWorks Software Activation

Activate MathWorks Software

r -
Activation is a process that verifies licensed use of MathWorks products. This process validates MAF L-AB

the license and ensures that it is not used on more systems than allowed by the license option SIM U LlNK'
you have acquired.

(O Activate automatically using the Internet (recommended) R20115

(3) Activate manually without the Internet
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How to Setup Matlab

) Offline Activation

Activate without an Internet connection
MATLAB

(®) Enter the full path to your license file, induding the file name: ' SI MU LINK;

iD:\Engineering Data\matlab\crack\ic_standalone.dat

R2011b
(O 1 do not have a license file. Help me with the next steps.

<) MathWorks




How to Setup Matlab

) Activation Complete
Activation is complete.
MATLAB
SIMULINK®
R2011b

<} MathWorks:




Why Matlab?

» Matrix Laboratory

» Created in late 1970’s

» Intended for used in courses of matrix theory, linear algebra and
numerical analysis

» Currently has grown into an interactive system and high level
programming language for general scientific and technical
computation
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Why Matlab?

Common Uses for Matlab in Research

« Data Acquisition

Multi-platform, Multi Format data importing
Analysis Tools (Existing,Custom)
Statistics

Graphing

Modeling
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Why Matlab?

Data Acquisition

» A framework for bringing live, measured data into
MATLAB using PC-compatible, plug-in data
acquisition hardware

CAD — Dr.Eng. Basem ElHalawany
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Why Matlab?

Statistical Analysis

» A considerable variety of statistical tests available
including:

— TTEST

— Mann-Whitney Test
— Rank Sum Test

— ANOVAs

— Linear Regressions
— Curve Fitting
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Why Matlab?

Graphing
« A Comprehensive array of plotting options
available from 2 to 4 dimensions

 Full control of formatting, axes, and other visual
representational elements
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Why Matlab?

Modeling

Models of complex dynamic system interactions
can be designed to test experimental data
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1 Matlab Integrated Development

Environment

Menu
|4 MATLAB 7.12.0 (R2011a) - A=) % |
SFle Edk Debug Parallel Desktop Window Help ——
= N 1 B £ Minimice Command Window B\R201 1albin _‘_’_]@&J
i vand Histor | O Maximize Command Window ace w0 & X

- rs . Stach # Undock Command Window  Ctri+Shift+U
' _J ! _J h “ # Move Command Window

—- —— « Resize Command Window

Desktop Layout -

v Command Window
.« Command History

Save Layout... Command Window title bar

| = ‘ _
|| Current Folder v Current Folder e Sl Command Winc A__.;m

’ L3 » C: » Program Files | ¥ Workspace | 8- | S>>
Help
' e A Profier
* m3regstry File Exct AA
* regstry
+ util v Editor
- wiNn3s F es
£N - s bt
| Web Browser o=
Details
g Variable Editor
| 4 Start Comparison Tool
Toobbars »
v Titles
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1 Matlab Integrated Development

Environment

Matlab 2014

HOME

L S8 \J ODrares ¥ Ua " ordabihohmnd fmum Ul [ i Simen \%J ‘_;Commlv

New Wew Open | Compace Impod  Save L7 Open Variabie v uaﬂunmdm A e (P sat o ¥ Request Support

Sept v v Data  Workspace |- ClearWorkspace v ) ClearCommands v Libray v [[fj Paratet v v JAddOns v

FuE VARUASLE CO0E BN ENVIRONVENT A RESQURTES
I@“ B 15 » C: b Users » Basern » Documents » MATLAB I
Current Folder v Command Window *) ( ommand History
‘

\ Y o
£) comamm >> clear all
. untitied.jpg

#) Untitled.m Ik >>

Name » Value Min Max

Command Window
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1.1.2 Creating Scalar Variables

» Matlab is a short name for Matrix laboratory.

» As the name indicates, Matlab is a matrix-based software package,
which, in fact, considers the scalar variable to be a 1X1 matrix.

» A scalar here means a number such as “2” or “ - 100”

==x=1];
v

command prompt. scalar variable x The semicolon

ek MR
a

is used to direct
Matlab not to display

the value of the

variable x in the
Command Window.

Note the changes that happened in
the Command Window,
the Command History, and

the Workspace windows.
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1.1.2 Creating Scalar Variables

Note the changes that happened in
the Command Window,
the Command History, and
the Workspace windows.

Command History * O & X Current Folder

12/06/2011 02156 4 (5 « Matiab Programs
x=1;

“0rX Workspace

“ 02X

vp % UHE QPN o

- Name » | Vabe ' Mn  Max
EB',( | | |
|3 Detaits ol O ) |

>> x=1;

f > |
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The Variable Editor

» Double-click the variable x in the Workspace.
» The Variable Editor pops up and shows the value of the variable.

4 MATUAB 7.12.0 R2011a) ok
Ble L Yew Graphcs Debug Paralel [eshtop Window Heb ‘
1 A OMI 0 B F G CurentFode: Ciptatiad Progams v w Value /|
Command History o0 2 X Cutrent Folder <0 2 X Workspace -0 »r x ar . > B 3
: . 3 » C > Mathd Programs vprpme WS GHR [Pwv.
x=1; PRI Name - Vale (2 Max
HH ! 1 1
< >
Command Window *0 & X
>> x=1;
Detads > l‘ . - e e >
| 4 Start| ’
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1.1.3 Creating Vector Variables

To create a vector variable, type the Matlab command

>>y=[2,3,6,9,11,8,5,3.2,-11:

A MATUAB 7.12.0 201 1a) B %)
[Be R Oy Dwolel (witip Wndew beb
SIFR 1 LA ’3‘ F| W Gt Py C\Mathab Progrem il
Carmunand Hitory 00 X Curremt Fobde *0F X' Werkapoce *0rx ‘L'A WG il
0 €0 Mt o ) e p w0 UMSRE s [Drevbigetites o > X8
o - e+ Voo T >y (3,3 69,11, 8, 8,1, )
veUR N 60 0,0, e L K>
Lowaon | &1 1%
v FATERTE LR roon

‘ v
i )
|4 St

In order to draw the vector variable v,

» Right Click on the y variable in the and plot(y).
» Or Left Click, then use “Plot” Tab to select
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1.1.4 Creating Array Variables

To create an array variable, type the following Matlab command
==/=[1,7:3.4]:

This command creates an array variable with the following values:

» Right Click on the z variable in the and mesh(z).... Check the results

CAD — Dr.Eng. Basem ElHalawany
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1.2 Matlab Script Files
1.2.1 Creating a Script File

> An M-file is a text file that contains a collection of commands that Matlab

executes in a sequential order.
» A script file has the following properties:

« It has no arguments (input data) and it does not return any values (outputs).
* The commands executed in the script file have the same effect as if these commands

were executed in the Command Window.
* The variables created by the script file are displayed in the Workspace window.

» Suppose that we would like to create a script file that contains the following Matlab
commands:

create the script file
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1.2 Matlab Script Files

1.2.2 Naming a Script File Stupid Error Source ®

» The following restrictions must be taken into consideration when a script file
is named:

* The file name must not contain spaces or hyphens (-).

* The file name must start with an alphabetical character (a—z or A-Z).

* The file name must contain only alphabetical characters (a—z or A—7Z), numbers (1-9)
or underscores ( _ ).

* Punctuation characters such as commas (, ) or apostrophes ( " ) are not allowed, because
many of them have special meanings in Matlab.

+ The file name must be neither a Matlab variable nor an existing Matlab function.

Remember: It can be very helpful to use meaningful and descriptive file names.
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1.2 Matlab Script Files
1.2.2 Naming a Script File

» The use of a Matlab reserved word » The use of a Matlab keyword as a
as a file name is not allowed. file name is not allowed.
» A list of Matlab reserved words are » A list of Matlab keywords are given
given below: below.
"name’ "across_variable' 'break’ ‘global’
"node’ "build’ 'case’ "1
output’ "description’ 'catch® ‘otherwise!
‘narameter’ ‘descriptor’ ‘classdef' ‘parfor'
setup ‘element’ ‘continue' ‘'persistent’
"'signal’ "input’ alep! 'return’
'source’ “interface_input’ ,E >E . ,FE 'l“;ﬂ
"terminal’ "interface_node’ elseif Spmd
"through_variable' 'interface_output' end’ 'switch’
'variable’ "item_type’ “for’ "Try’

'Tocal variable' "function' 'while'
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1.2 Matlab Script Files
1.2.2 Naming a Script File

» To check that the file name you have chosen is not a Matlab keyword or a
Matlab function, you can use Matlab help

=>=help cat

Matlab responds and informs you that there is already
a function called cat that concatenates arrays.

==help catl

> BElp |

Mo Belp Zound £or oacl.m.

J"_:-.'-l
i
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1.2 Matlab Script Files
1.2.4 Executing a Script File

» There are two methods available for executing the script file

f " Editor - C:\Matlab Programs\Lesson 2\cat1.m

&

=o

@ﬂesa Text Go Cel Tools Debug Desktop Window Help
FNSH $B20 39 - Medipl-A0 B
Method 1 i By
B -0 |+ [+ |[x|s%e% |0 [Run cat1.m (FS)]
L= X=1;
L - y=2;
script ln 2

¥ 2 X

*10

v

3

without the file extension.

2. The second method is to type the name of the M-file at the Command Prompt

==Cat]

CAD — Dr.Eng. Basem ElHalawany
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1.2 Matlab Script Files
1.2.5 Matlab Code Readability

» It is good programming/engineering practice to produce Matlab programs that
are tidy and well commented.
» This makes the code easier to understand, both for you and for others.

~ F- price_of_ruler = 6;
A=0 price_of_rubber = 8;
¥y =8; price_of_book = 25;
Z=125; No_of_rulers = 3;
a=3: No_of_rubbers = 2;

No_of_books = 4;

b=2; Total_price_paid_by_Chris = ...
c=4; price_of_ruler * No_of_rulers +...
r=x*a+y*b+z*c price_of_rubber * No_of_rubbers +...

price_of_book * No_of_books

Which version of the code do you think is easier to understand?

The continuation characters “..."” at the end of the line makes the code
continue onto the next line. 36
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1.2 Matlab Script Files

1.2.6 Commenting Matlab Code

» You can add a comment to Matlab code by inserting a percentage sign “%” at
the beginning of the line. For example:

% Chris bought three rulers, two rubbers, and four books.
% The price of a ruler is d6. The price of a rubber is d8.

% The price for a book is d25.

% This Matlab program calculates the total price paid by
% Chris.

» A more elaborate method for commenting code is performed by using block
commenting.

» In this method, add the textual characters “%{” before the first line of the
comments and add the characters “%}” after the last line of the comments.

ol

Chris bought three rulers, two rubbers, and four books.

The pricecof aruler is £6. Theprice of a rubber is £8,

The price for a book is £25. This Matlab program calculates the total
pricepaid by Chris,

%) 37
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