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Texts and Materials

# Primary Text: ‘Introduction to Computer Programming’

Slide set on Basic Programming with Visual Studio

Available weekly in the Course Materials

PowerPoint slides
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# Reference Text: ‘Beginning Visual Basic 2012’
Authors: Bryan Newsome
Publisher: Wiley / Wrox (2012)
ISBN: 978-1-118-31181-3

Internet Extra references
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Course Syllabus (xS Gl palaal J sas

# Part | - Introduction to VB .NET
Lecture 1 - Introduction to Visual Studio

Lecture 2 — Creating Simple Programs with VB

# Part Il - Procedural Programming Basics

Lecture 3 — Algorithms, Flowchart, Languages and VB
Variables

Lecture 4 — Data Types

Lecture 5 — Decision Structures

Lecture 6 — Methods and Enumerations

Lecture /7 — Loops

Lecture 8 — Complex Data Types 1: Arrays

Lecture 9 — Complex Data Types 2: Structures

Lecture 10 — Complex Data Types 3: ArrayLists
# Part lll - Complex WinForm Design

Lecture 11 — Responding to Events

Lecture 11 — Complex WinForms

Lecture 13 — Dialogs

Lecture 14 — Menus



Course Methodology

# Each class is 120 minutes. After each lecture-period:
students will then be provided time for
practice

A Teaching Assistant (TA) will be available
to answer questions during the practice
period in LAB 2
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Course Evaluation (Grading)
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The final grade (100%) will be awarded using the following criteria
Students should come to each class.
Note: points will be deducted for lateness and breaking lab rules.
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# Introduction:
Computers, Information, and Information Processing
Software vs. Hardware
Programming Languages
Interpreted vs. Compiled Languages
# Visual Basic (VB)

VB.NET
Our IDE for Windows Applications: Visual Studio.NET
Introduction
Basic Operation
# Introduction to Basic Program Design
Basic process for program preparation

Simple Example: ‘Hello World’
Program design
Form and Controls arrangement
Adding code

Running, Testing, and Saving the Program



What is a Computer?

# A computer is a logical device for processing information.
Specifically, computers process data.
Data = structured information
Base: Silicon VLSI technology
VLSI = Very Large Scale Integrated circuits
# Computers are Powerful!
Can perform logical computations much faster than Humans.
Current speed (desktop!): 4 x10° basic operations/sec (GHz)
Each a simple logical operation (division, shift, write, etc)
# Computers are Limited...
Computation basically sequential...

One operation at a time.

In contrast, Humans use parallel processing ( by neurons).
We are better at complex tasks (e.g., Vision, Pattern Recognition)

Computers not very ‘adaptive’...
Standard computers mainly do what they are told.

Communication difficult (computers think logically):
Programming languages (and programmers) required!




Software vs. Hardware

# At the most basic level computers can be broken down into two
components:

Hardware and Software

# Hardware = the physical components of the computer system.
Data Processing: The Central Processing Unit (CPU)
Data Storage: Memory storage devices:
RAM (primary), Hard drive (secondary), flash disks (peripheral), etc
Data Communication: Devices for Input/Output:
Input: Keyboard, mouse, etc
Output: Display, printer, speaker

# Software = the computer programs that run on a computer
These establish logical control over the hardware:
Manage the details of Data Processing, Storage, and Communication.
The Operating System (OS): primary system control
Windows, Ubuntu Linux, Mac OS X, Unix, etc
Application Software: MS-Word, PowerPoint, Excel, etc
User-built Applications: using a Programming Language




Computer Languages

# Computer languages can be classified into 3 types:
Machine Languages:

Languages that the Computer can directly understand...
Each operation a string of digits (1's and 0’s)
Machine Dependent: only usable on one platform.

Difficult for humans to freely use.

Assembly Languages:

More ‘English-like’: Uses words from natural languages...
Each an abbreviation for a single machine language operation.

Translated to Machine Language by special programs:
Assemblers

Still not convenient for Humans.

High-Level Languages (HLLS):
So-called Programming Languages.
Single statements can accomplish bigger tasks:
Groups of a set of related basic operations.
Much more convenient for Humans.




# Many Programming Languages have been developed.
Some well-known compiled High Level Languages include (older to newer):

High-Level Language Primary Usage (General)

FORTRAN (FORmula TRANSslation) Scientific (matrix) Calculations
COBOL (Common Business Oriented Language) Office Computing
C Operating System Development

Ada Embedded Systems, Industry

BASIC (Beginner's All-purpose Symbolic Instruction | Education, Windows Applications
Code)
C++ Information Processing, Engineering and
Scientific Applications

JAVA Web-based Systems, etc

# Many others, including interpreted languages: Python, Perl, Ruby, etc

# Languages allow communication between humans and computers...

This involves converting abstract algorithms for solving problems into a form
understandable by the computer.

An ‘executable’ (i.e., run-able) form.
Such a converted algorithm is called a program.

The people that do the conversion (at the high level) are us...the
programmers.




Interpreted vs. Compiled Languages

# Before execution, instructions in a program must also be converted:

from a text file (human-readable words in a HLL)...
...to an executable form (first to assembly, then to machine language)

# Two flavors exist for this conversion process:

In advance (compiled all at once):
Conversion by a program called a ‘compiler’.
Faster, but less adaptable
...better for Engineering.
‘On the fly’ (interpreted one instruction at a time):
Conversion by a program called an ‘interpreter’.

Slower, but programs may be changed at run-time
...better for real-time Analysis and Management.

#* Programming languages may be of either type...
Interpreted: Python, Perl, bash scripting (linux), javascript
Compiled: C, C++, C#, and VB .NET (visual basic)
Some (JAVA, VB .NET, C#) are essentially a combination of both:




Visual Basic vs. VB .NET

#* BASIC
Beginner’'s All-purpose Symbolic Instruction Code

Developed as an extension of C, to be a general-purpose
programming language.

# Visual BASIC (VB)

BASIC + a Graphical User Interface (GUI)

Greatly eases the creation of Windows applications
Especially, by facilitating the use of re-usable components

# Visual BASIC .NET
A programming language based on VB 6.0

Working on the .NET framework of the Microsoft Corporation
A Platform for cross-language development (C#, VB. NET, C++, F#)
Includes a large standard library called the BCL (Base Class Library)

# Visual Studio
Microsoft's Integrated Development Environment (IDE) for VB .NET.
Intended mainly for Windows Applications and Web Applications.
We will use Visual Studio 2012 to create all of our programs.




# Go to Programs > All Programs > Microsoft Visual Studio 2012 (click)
After a few moments, Visual Studio 2012 (VS 2012) should open...

With the Start Page shown in the central window.
As shown, there are shortcuts for Project Creation and Project Opening, here...

Dd Start Page - Microsoft Visual Studio Quick Launch (Ctrl+ Q)
FILE EDIT VIEW DEBUG TEAM SOL TOOLS TEST AMALYZE WINDOW  HELP
B - &l ] P Attach.. -

Toolbox A I Gl Start Page & X ~ Solution Explorer
Search Toolbox P~ - y

4 General GET STARTED

——i S = I
Timraerenm el P f (_,:'f&.’55|(_,:'l |:a| .L'O Ié Welcome
controls in this group.
Drag an itern onto this
text to add it to the
toolbox.

What's New One way to quickly make a
I new project is by clicking

the ° ’, Shortcut,
Getting Started here_ ..

Getting started with Visual Studio
Getting started with Blend
Learn more about Visual Studic

Discover extensions, add-ons and samples

Manage your projects in the cloud
Learn how to set up your project and connect it to Visual Studio

See what's new, or sign up for an account

Output Shortcuts for opening
Show output from: your Recent Projects
can also be useful...

Server Explorer | Toclbox Selution Explorer | Team Explorer | Class View




# Instead, let’s create a new Visual Basic Project using the VS Menu

First, open the VS 2012 Menu > File Tab and click ‘New Project’...
W Start Page - Mi

Vicrosoft Visual Studio

VIEW DEBUG TEAM SQL TOOLS TEST  ANALYZE  WINDOW  HELP
i Mew Project... Ctrl+Shift+M p Attach... -
‘B  MNew Web Site... Shift+Alt+MN

T MNew Team Project...

‘T Mew File... Ctrl+ M

The New Project Dialog will appear (see next slide)...



Use the ‘New Project’ Dialog to set the new project’s type, name, etc:

Select the Visual Basic Templates from the left-hand window...
Then, select ‘Windows Forms Application’ as our project type.

Choose a Name and Location to store your Project; for now...
Keep the default Project Name (WindowsApplicationl) and Location (later, copy to your USB)

Finally, make sure ‘Create directory for Solution’ is checked...
And press OK ...

New Project

b Recent MET Framework 4.5 * Sort by: Default = Search Installed Ternplates (Ctrl+E)

4 |nstalled VB - o .
| | Windows Forms Application Visual Basic Type: Visual Basic
4 Templates A project for creating an application with a

- . VB : .
rJ WPF Application earel By Windows user interface

Windows Store e

. VB
Windows E Console Application Visual Basic
Web

: VB
b Office |-J ASP.NET Web Forms Application Visual Basic
Cloud =

. VB
Micro Framework Ellsi! Class Library Visual Basic
Reporting -
h SharaDnint

VB
EIISE! Portable Class Library Visual Basic

I+ Online

Marme: WindowsApplicationd

Location: chusersivudutdocumentsivisual studio 2012\Projects |'

Solution name: WindowsApplicationd reate directory for solution
| | Add to source control

<| 0K D Cancel




Dd WindowsApplication4 - Microsoft Visual Studio

FILE EDNT VIEW PROJECT BUILD DEBUG TEAM  50L FORMAT TOOLS  TEST  AMALYZE
B - P Start - G. G Debug -
Search Toolbox P~
4 All Windows Forms = ot Form1 EI@
Pointer
BackgroundWorker

BindingMavigator
BindingSource
Button

CheckBox
CheckedListBox
ColorDialog
ComboBox
ContextMenuStrip
DataGridView
DataSet
DateTimePicker
DirectoryEntry
DirectorySearcher

DomainUpDown
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EventLog -
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BE1  FolderBrowserDialog ™

Server Explorer | Toolbox
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ToolBox Window

utpud

Contains reusable components
for your application.

& o-2ad

Open Projects are listed Search Solution Explorer (Ctrl 2 -

here... fa] Solution 'WindowsApplication
4 [ WindowsApplication4
& My Project
¥ App.config
[ Form1.vhb

Properties Window

4 2
Properties available for Solution... | Team Ex.. = Class Vi...
the selected object are

Properties > o X

listed here...
Form1 System.Windows.Forms, -

o= [0 [D] #

(Applications -
{DataBinding

...used to set Form and
Control Properties.

(Mame)
AcceptButtor (none)

Form1

Windows Form

AccessibleDe

. - nx
DeSIQner AccessibleMa
. : AccessibleRo Default -
We will draw the project TE}'(; B o
interface here... The text associated with the
control.




# Double-clicking the Design Window brings up the Code Editor.
This shows your project’s current VB code.

DQ WindowsApplication4 - Microsoft Visual Studio
FILE EDIT  VIEW PROJECT BUILD DEBUG TEAM 50L TOOLS TEST  AMNALYZE  WINDOW  HELP
F-ald 2% 9- P Start - G. & k  Debug - A
- 0

* 0 x Form‘l.vb[Design]*

P % (Form1 Events)
=|Public Class Forml

Private Sub Forml_Load(sender As Object, e As EventArgs) Handles MyBase.Load

End Sub
End Class

There are no usable controls

in this group. Drag an item

onte this text to add it to the
toolbox.

=W R W R

Code Editor Window

The Project’s current code
is displayed here...

Note that you can return to
the Form Designer by
clicking its Tab...

100 %~

Output

Show output from:

Server Explorer  Toolbox

Quick Launch (Ctrl+Q)

Solution Explorer > I x
@M e-e20a’
Search Solution Explorer (Ctrl O ~

R Solution 'WindowsApplication
4 [ WindowsApplicationd
& My Project
¥ App.config
P Forml.vb

L »
Solution... | Team Ex... | Class Vi...

Properties > I x

-

=

Output Window

Results, information,
and error messages
displayed here...




Flow Chart for Program Preparation

#* In this course, we will build VB projects by Incremental Development
Process

Program Development Process

) Step 1 - Making the Project (solution
i) gl p g ject )
e Step 2 - Form Preparation and Controls
QLIS 5 o ) 58 48l Arrangement
Gl Clalac =2 Step 3 - Setting Control Properties

A S ddlal Step 4 - Adding Program Code
bl i Step 5 - Program Debugging (Testing)

bl ooa Step 6 - Saving the Project



Let's Make a Simple Program

# \We start by making a Program Plan:
A simple description of the desired characteristics and functionality.

Often includes an efficient method of solution ( )
Example: a plan for adding two decimal numbers.

#* Simple ‘Welcome’ program (plan):
Program purpose: Display a simple message; exit.
We will use 2 Buttons (each called a ‘Control’)
We will use Visual Studio’s Design Window to create these.

Desired functionality (program behavior):
TextBox:
Allows our user to input his/her name
Clicking Button 1 (““Welcome” Button):
Display ‘Hello <User Name>! Welcome to Visual Basic.’
Clicking Button 2 (‘Exit’ Button):
Exit (close the program)
We will add each Control to our Form using the Design Window...
...and then add some simple VB .NET code.



# Click ‘New Project’ in the start screen to display the New Project Dialog:
Choose settings to make a VB Windows Form (WinForm) Project, as below:
Name your project ‘Welcome Project’; also, keep your default location.

I Recent

Type of Project

4 Templates

Windows Store

Windows
Web

I Office
Cloud

New Project

NET Framewor  Type of Application

» IEl

Search Installed Templates (Ch P -

VB
| I Windows Forms Application

FY
Visual Basic

VB
™| WPFApplication
CH¥

VB o
h Console Application

F'HB o
@J ASP.MET Web Forms Application

. VB
Micro Framework ’HISE! Class Library

Reporting

I Online

VB
’nﬁi! Portable Class Library

L% ]

Mame:

Location:

Wisual Basic

Wisual Basic

Wisual Basic

Wisual Basic

Wisual Basic

-

|Welmme Project

chusersivudutdocurmentsvisual studic 2012\Projects

Solution name:

Welcome Project

Project Name and
Location

Browse...

Type: Visual Basic

A project for creating an application with a
Windows user interface

(Ireate directory for solution
[ ] Add to source control

q

0K

:P Cancel




# \We now add 1 Label , 1 TextBox, and 2 Buttons to our form...

Toolbox

I Al Windows Forms

4 Common Controls

k. Pointer
Button
CheckBox
E=  CheckedListBox
& ComboBox
DateTimePicker
| A Label

A LinkLabel

ES ListBox
ListWiew
MaskedTextBox
MonthCalendar

Motifylcon
MumericUpDown \

PictureBox Button 1 Buttond
ProgressBar

RadioButton
RichTextBox
TextBox

= mm
. mim
=
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Step 3: Setting Control Properties

Properties
IblHello System.Windows.Forms.Label

=m0 £

(ApplicationSettings)
(DataBindings)
(Name) IbiHello

AccessibleDescription

AcceszzibleMName

AccessibleRole Default
AllowDrop False
Anchor Top, Left
AutoEllipsis False
AutoSize True
BackColor I:l Control
BorderStyle Mone
CausesValidation True
ContextMenuStrip (none)
Cursor Default
Dock Mone
Enabled True
FlatStyle Standard
Font M5 Ul Gothic, 9pt
ForeColor - ControlText
GenerateMember True
Image I:l (none) -
(Name)

Indicates the name used in code to identify the object.

Adjust the Properties of each Control...

1. Select the desired control (by single-clicking)
- Its Properties will be shown in the Properties Window

2. Click each desired Property, one by one.

(Name) = Form1
Text = Hello Visual Basic!

= Hello Visual Basic! [= ) = sl |

(Name) = Labell

Enter our Mame

(Name) = btnOK
Text = OK

\

Ok

Text = Enter Your Name

\ (Name) = txtWelcome

Text =

f

(Name) = btnExit
Text = Exit!

/

Exit

Notice the distinctive way we name our

Controls...




Step 3: Setting Control Properties
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=m0 £
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AccessibleRole Default
AllowDrop False
Anchor Top, Left
AutoEllipsis False
AutoSize True
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BorderStyle Mone
CausesValidation True
ContextMenuStrip (none)
Cursor Default
Dock Mone
Enabled True
FlatStyle Standard
Font M5 Ul Gothic, 9pt
ForeColor - ControlText
GenerateMember True
Image I:l (none) -
(Name)
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1. Select the desired control (by single-clicking)
- Its Properties will be shown in the Properties Window

2. Click each desired Property, one by one.

(Name) = Form1
Text = Hello Visual Basic!

= Hello Visual Basic! [= ) = sl |

(Name) = Labell

Enter our Mame

(Name) = btnOK
Text = OK

\

Ok

Text = Enter Your Name

\ (Name) = txtWelcome

Text =

f

(Name) = btnExit
Text = Exit!

/

Exit

Notice the distinctive way we name our

Controls...




Step 4: Adding Program Code

# Now, let's add the VB code to make the program work...

We do this by coding a Subroutine (mini-program) for each active Control.
By “active” we mean a Control that will be coded by us to respond to user input.
This type of Subroutine is called an Event Handler.

# Let's make our Program respond when a user clicks btnOK

To get started, just the Control, btnOK in the Design Window...
This takes us to Code View and gives us an empty Event Handler

T NRE G SR Form1.vb [Design]™
@ btnOK

1 [FPublic Class Forml

# Next, we will add VB code to Handle the Click Event of btnOK...

Events are identified as ControlIName + . + EventName - btnOK.Click
Event Handers are named similarly, but using an underbar = btnOK_Click



Step 4 (cont.): Adding Program Code

# Now, add the VB code below to btnOK_Click:

Note: Any code we put it in btnOK_Click will execute whenever btnOK is
pressed, one time from top to bottom.

Private Sub btnOK Click(sender As Object, e As EventhArgs) Handles btnOK.Click

'Display a MessageBox greeting to our user

MessageBox.Show("Hello " & txtWelcome.Text & ". Welcome to Visual Basic!", _

"Hello User Message™)

End Sub

# Here, we will display a small MessageBox to welcome our user.
The 15t line (green text) is a comment statement, which does nothing.

The 2" line, MessageBox.Show() accepts 2 arguments separated by a
comma and a statement extender (_ ):

Here, the 15t argument makes a String to hold our message, in 4 steps:

a. First, we make a short String (“"Hello )
b. The user’s name is then fetched from the Text Property of txtWelcome

c. We then make a third String: ” Welcome to Visual Basic!”
d. Our message is then made from these 3 Strings using the & operator.

The 2" argument specifies the text for the Title Bar of the MessageBox



Step 4 (cont.): Adding Program Code

# Next, let's add the VB code for btnExit_Click:
First, return to the Design Window (left tab), and double-click btnExit.
Next, add the code shown below to your new, empty Event Handler:

Private Sub btnExit_Click(sender As Object, e As EventArgs) Handles btnExit.Click

End
End Sub

Here, we are coding to let the user exit our program by pressing btnEXxit.
Using a single VB Keyword - End

# This style of programming is known as “Event Driven Programming”

In this style, our program behaves like a simple automaton (robot)...
It waits for one of our defined user Actions to happen...
1. User Clicks the OK button (btnOK)
2. User Clicks the Exit button (btnExit)
Then, it responds to each action by executing the corresponding Handler.




Step 5: Program Testing

# Click the green triangle (Start) to Compile and Run your Program:

Here, Compiling means taking your VB source code and converting it into
a machine-usable form.

Then, test your program (as the User):

& Hello Visual Basid - O HES

Enter Your Mame

1. First, type your name
in txtWelcome...

dimeer

HelloWord

Hello ameer ,\Wellcome to Visual Basic

3. Press btnExit to Exit
the Program

2. Press btnOK to show
the Welcome Message



Step 6a: Saving the Program

# To save your Program (Visual Studio Solution):
Select ‘File’ from the Visual Studio 2102 Main Menu...
Select ‘Save All’ to save all files (note: there is no general-use ‘Save As’).

SC=aavEM * To confirm, first check your Visual Studio Projects Folder:

VIEW  PROJES MyDocuments > Visual Studio 2012 > MyProjects > Welcome
Mew Project... P roject

Mew Web Site... Welcome Project »

Mew Team Project... P

. Welcome Project

[ KT

W= File .
Mew File... wga Welcome Project.sin

Welcome Project.vll.suo

Open Project...

Open Web Site...

Connect to Team Project...

Here, you are in your ‘Welcome Project’ Solution Folder, and
you will see :

The ‘Welcome Project’ folder is your Project Folder
Note: You have only 1 Project in this Solution.

Open File...

Add
Close
Close Solution

Save Form1.vb

‘Welcome Project.sIn’ is your Solution File

save Forml.vb As... (This is the icon you click to open your solution in VS 2012)




Step 6b: Confirming the Save

Welcome Project » ) Search Welcome P

# Next, let’s find your executable file ...

i
( = Welcome Project.exe ) -

paa VWelcome Project.sln

First, enter your Project Folder... Welcome Project:v11.suo

Mame

Welcome Project.vbproj

] Welcome Project.exe
] Welcome Proiect.exe.confi
o VY E come r|_|_|'.'_'c JEXE.CON |g

Then, enter your Project’s bin folder to view your exe file. & Welcome Project.pdb

You may run your program directly by clicking this icon... [=] Welcome Project vshost.exe
: : i Welcome Projectvshost.exe.confi
Note: your Project will NOT open. ;‘,'.,,“ e T eeona

= Welcome Project.xml

Or, more conveniently, from within Visual Studio (as usual).



Using Visual Studio Help

# Visual Studio 2012 features an extensive set of Help Tools, including:
A Window-based Help System allowing you to view documentation;
An intelligent, programmable tool-tip based system called Intellisense

Private Sub btnOK Click(sender As Object, e As EventArgs) Handles btnOK.Click

g Etir‘ug to our user
" & txtWelcome.Text & ". Welcome to Visual Basic!™, _

end  Class System.Windows.Forms.MessageBox

Displays a message box that can contain text, buttons, and symbols that inform and instruct the user.

P N L o o e e e —— e e e

# You will become familiar with Intellisense as you gain experience;
however, be aware that you may access the VS Help Window in
several ways:

Through the Visual Studio Main Menu (> Help > View Help):

HELP

© View Help Ctrl+F1



Summary

#* In this lecture, we have discussed:
Computers and Information Processing
Programming Languages
Visual Basic (VB .NET)

# We have also learned the basics of using Visual Studio 2012, our
Integrated Development Environment (IDE):

How to use the ToolBox to place Controls in the Designer Window.
How to set Control Properties

How to add code to your Form in the Code Window.

How to build (compile), run, and view your code.

How to get help.

# And we also made and ran our very first VB Application:
Welcome User

# Next, we will get more practice building simple VB Programs.
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# Create a Windows application with a Textbox control and a Button control that
will display what ever is typed in the text box when the user clicks the button
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