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Objectives

e At the end of this session, student will be able to describe the
differences between:

1 Procedural Programming

2  Object-Oriented Programming
3  Event-Driven Programming

4 Visual Programming
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Introduction

Are you familiar with these keywords:
e Programming ??

e Programming language ??

e Program ??

e Syntax ??

e Code??

Can you explain any of those keywords?
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Procedural Programming

Introduced in early 1960s.

Some people referred it as structured or modular
programming.

All High-level languages (i.e. C, Basic, Cobol) support
procedural programming.

Procedural programming works by telling the computer what
to do and how to do it.

Procedural programming involves procedures.

Procedures are the steps that must be followed to accomplish
a specific task.
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Example of C++ Procedure Program

#include <iostream. h>
#include <conio.h>

maini()

{
int distance, rate = 15, time;
cout << "Enter time: :

cin x> tite:

while | time > 0 1 |

distance = rate ¥ time;

cout << "Time = " << Lime << " hours." << endl:
cout << "Distance = " << distance <<

cout << "Enter next time: :

cin >»> time;

cout << "Bye!'ni\n" << endl;
getchi) :

" kilowmeters.Yn'"™ << endl:
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Procedural Programming

e Basically procedure-oriented programs force the user or
programmer to follow a predetermined path

(as shown in below figure).

Input stream
S Step 1

Step ...

Step ...

Step ...

Step ...

Result
<« Step n

halt
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Procedural Programming

Advantages of procedural programming:

— Instructions can be written short without the need to
rewrite the whole definition for every task.

Eg. create two rectangles with blue & red colors, 4 & 6 heights
and 2 & 4 base.

Draw Rectangle 1 Draw Rectangle
Height 4 cm Height X cm
Base 2cm Base ycm
Color Blue Color z

End > End

Draw Rectangle 2 Rectangle (4, 2, blue)
Height 6 cm Rectangle (6, 4, red)
Base 4cm
Color red

End
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Procedural Programming

* Advantages of procedural programming:

— Can avoid or reduce symptom of spaghetti code (the use of
many GOTO or JUMP statements)

* Disadvantages of procedural programming:

— The attempt to create larger and more complex programs
led to software crisis/problem

— Programs were not ready on time, exceed budgets and
contained too many errors
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Object-Oriented Programming

Introduced in the late of 1960s.

Object-oriented programming (OOP) is considered as a more
recent approach to programming.

In object-based languages, program contains objects and
classes.

An object is a unit of computer information that contains data
as well as procedures.

Class is a category of objects or template for creating objects.

11
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Object-Oriented Programming

What is basically an object in VB?
Objects are entities you can create and use in the process

of developing a Windows application such as form and
controls.

ﬂ 0 ﬂ' Code Editor iWindow1)

v Controls ’
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v = PushButtonl . \\l
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= MouseExit

T ou seliove
T MouseUp
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Object-Oriented Programming

Objects must be created from classes.

The properties and methods of an object are contained in its
classes.

Properties are the characteristics of the objects while
methods are used to cause the objects to do something.
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Today, many popular programming languages such as :
Java, JavaScript, C#, C++, Python, PHP etc -support

Object-Oriented Programming

object-oriented programming (OOP).
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Object-Oriented Programming

Object-oriented programming involves three important
concepts:

— Encapsulation : means an object contains data and
instructions (methods).

— Inheritance: means once you have created an object, you
can use it as the foundation for similar objects that have
the same behavior and characteristics.

— Polymorphism : means “many shapes” or a different
results can be produced depending on the object that it is
sent to.



OPENCOURSEWARE
B WMF 5 A A¥YA =
i

Event Driven Programming




ccw.utm.my ©UIM

L

Event-driven Programming

* |n procedure-oriented programming = the flow of control
moves predictably through a sequence of actions.

e Contrast with Windows-based applications = which
procedures are called automatically when the end user
chooses menu items, clicks the mouse, moves objects on the
screen, etc.

e ..Windows-based applications or programs are being regard
as event-driven.
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AP PR B

Event-driven Programming

Event Type Event Source Handler Required
Button selection Button Action Performed
Text entry TextField Action Performed
Menu selection Choice itemStateChanged
Mouse mouseReleased

mouseClicked

mouseExited

mouseEntered

mousePressed

Mouse motion mouseDragged

mouseMoved
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Event-driven Programming

event-driven programs do not have a set sequence of
instructions to execute

they also do not have a predetermined finish.

most common example of event-driven applications
are found in :

. Microsoft Windows
. Apples Mac OS
. X11 under Unix

Other applications = include embedded systems,
control systems, sensor systems like home security,
etc.
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Event-driven Programming

e With the advent of the World Wide Web (WWW) event-

driven programming has gained in popularity as a way to add
interaction to web pages.

e Such interaction is programmed in a number of languages
including JavaScript and Java.
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Event-driven Programming

Event Handler

— Refer = application responds to the events which,
executing particular code >meant for each type of event.

— not all events need = handled by an application.

e Eg: drawing application = may be interested in handling only
mouse movements.

— as designer =2 of an event-driven application, - write
classes or methods to handle the relevant events.
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Event-driven Programming

* |nput =2 come from event sources.

* Source of an event—> modeled as an object.

— Eg: button click’s object is a button, sensors, input devices,
objects on a web page.
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Event-driven Programming

Type of the event :

— ActionEvent, WindowEvent, MouseEvent etc.

— Eg: ActionEvent object = passed to application, which
contains info about the action.

Events occur asynchronously & are placed in an 2 event
gueue as they arise.

Events are removed from the event queue & processed
(handled) by the program’s main processing loop.

.As a result - handling an event = the program may produce
output or modify the value of a state variable.

There is no predefined starting or stopping point.
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Visual Programming Language

e To simply stated, Visual Programming is a language in which a
program is constructed using graphical and textual elements to
create multi-dimensional expressions.

e Expressions in the above statement is referring to graphics,
drawings, animation and icons.
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8 Calculate o oy
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-Merge o
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o
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o =
-
L
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Visual Programming Language

 The term Visual language = has been adopted by a number
of people in recent years to mean a conventional textual
language which has an attached of WYSIWYG GUI design tool
along with other graphical RAD tools.

 Examples of this type of language would be Borland Delphi
and Microsoft Visual Basic.
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Visual Programming Language

 Nowadays, visual programming has been used to describe:
— Language for manipulating visual information
— Language for supporting visual interaction or;
— Allows programming with visual expressions.
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Visual Programming Language
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Visual Programming Language

Environment

Windows  Help

»f Mainkdenul: TMainkenu
o FopupMenul: TRopuphenu
[S]temol: Thdemo

pf octionList: TActionList
[E]imagel: Timage

»f ApplicationPropertiesl: TARRI

T -

Froperties 1 Events | Favories |

Actian

AutoScrall False
AutoSize '

| [biSystenthdenu, bt
hsSizeahl

Caption
mChildsizing |
* ClientHeight

mConstraints

Cursar

®Font |0

FormStyle

fsMlarmal
Height | 398

units j.” :

Imagel: TImg
Labell: TLal
MainMenul: 1T
MemDatasetl:
Memol: TMemd
Notebookl: T
Openlizlogls
COpenPicturel
Pagel: TPags
Pagei: TPags
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Panell: TPan
PopupMenul:
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PrintDialog]
Printer3etupy
ProgressBar]
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SpeedButtonli-

# RadioButtan1 . _| CheckBox1

|7 ol x| 15l

ERCEREE

StatusEBarl:

StatusBard

Stringdridl:

[tatusBarz

StatusBard [StatusBard

T3tringGrid;

Timerl: TTimer;
TrackBarl: TTrackBar;

EMLConfigl:

TEMLConfig;

procedure Buttonlclick|Sender: Tobject);

private

{ private declarations }

public

[
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So, what is Visual Basic actually?
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Introduction To Visual Basic

Visual Basic (or simply known as VB) 2>
— is a Microsoft Windows programming language,
— developed by Microsoft in 1990 based upon the BASIC language.

a textual language (BASIC) = use a graphical user interfaces
(GUI) builder to make programming easier on the programmer.

Visual Basic applications = created in a programming
environment (IDE)

— allows programmers to create Visual Basic applications in very little
time.

With the use of IDE,

— programmers can create, run and debug VB applications conveniently.
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Introduction To Visual Basic

e Visual Basic supports both the traditional procedure-
oriented programming

e Visual Basic applications are also event-driven.

e |nVB —=>programmer has to
— design windows graphically
— program elements
— represented by icons, from the Visual BASIC Toolbox
— writes BASIC code for each element
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Introduction To Visual Basic

Visual Basic is one of the members of group of software called
Visual Studio.

Visual C++, Visual J++, Visual FoxPro and Visual InterDev are
the other members of Visual Studio.

Currently, there are four versions of Visual Basic:
— Working Model

— Learning Edition

— Professional Edition; and

— Enterprise Edition
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Visual Basic Elements

Forms

— Used to display information to the user, and to hold
controls that allow the user to interact with the program.

Controls

— The user interface elements that users interact with, to
input new data into a program, and to allow programs to
display data to users.

Code

— Programmers need to add code to forms and controls to
make the program works (tell VB what actions to perform
when users interact with the programs).
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Example Of Visual Basic

] File Edit Wiew Project Format Debug Rum Query Diagram Tools Add-Ins Window Help

By - = - R o » B EY RE & ne o
[matoveris = o =

— (]
-
Option Explicit - |E gProiectl {ADO CODE.vbp)
Dim cn As New ADODE.Connection - =3 Forms
Dim rs As New ADODE.Recordset B9 Farmi (ADO CODE. fr]
'Connection Confirmation
Private Sub Form Load()
On Error Resume Next
cn.Conhection3tring = "provider=Microsoft.Jet.OLEDE.3.51;data source=emp.mdb; "
cn. Open
Debug.Print "Connection Chject Created™
r=.0pen "Select ¥ from ewmp™, cn, adOpenbynamic, adlLockOptimistic
Debug.Print "Recordset Chject Created"™
— = | [
M=gBox "Connection 3ucceded” & vbCrLf & "Download More [ wuw.vivekpatel.c] _Zl

Call display

End Sub A
gorized ]
'Data Traversal Code CODE

'Move to First Record....and sSo on
Private Sub cmdMoveFirst Clicki()
On Error Resume Next

rs.MoveFirst

Call display
End 3ub

Private 2ub cmdMovelast Click()
On Error Resume Next -
rz.Movelast
Call display
End 3ub

Private Sub cmdMoveNext Clicki()
rs.Hovellext

If rs.EOQOF Then

rs.Hovelast

M=gBox "Last Record™ -
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Visual Basic Features

Graphical User Interface - Interface creation is totally visual
Event handling.

Structured programming - The actions to make the program
run need to be coded, which is not visual.

Object-oriented features.
Error handling.
Access to the Win32 API.



