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Introduction

This book is written for programmers who want to learn the Object Pascal Language. It is also suitable
as a first programming book for new students and non-programmers. It illustrates programming
techniques in general in addition to the Object Pascal Language.

The Object Pascal Language

The first appearance of the Pascal Language supporting Object Oriented programming was in 1983 by
Apple computer company. After that Borland supported Object Oriented programming for their famous
Turbo Pascal line.

Object Pascal is a general purpose hybrid (structured and object oriented programming) language. It

can be used for a vast range of applications, like learning, game development, business applications,
Internet applications, communication applications, tools development, and OS kernels.

Delphi

After the success of Turbo Pascal, Borland decided to port it to Windows and introduced component
driven technology to it. Soon Delphi became the best RAD (Rapid Application Development) tool at
that time.

The first version of Delphi was released in 1995 with a rich set of components and packages that
supported Windows and Database applications development.

Free Pascal

After Borland dropped support for the Turbo Pascal line, the Free Pascal team started an open source
project to write a compatible compiler for Turbo Pascal from scratch, and then make it compatible with
Delphi. This time the Free Pascal compiler was targeting additional platforms and operating systems
like Windows, Linux, Mac, ARM, and WinCE.

Version 1.0 of the Free Pascal compiler was released in July 2000.

Lazarus

Free Pascal is a compiler, and it lacks an Integrated Development Environment (IDE) similar to the



Delphi IDE for Windows. The Lazarus project was started to provide an IDE for Free Pascal. It
provides a source code editor, debugger, and contains a lot of frameworks, packages, and component
libraries similar to the Delphi IDE.

Version 1.0 of Lazarus has not been released yet, but there are a lot of applications developed with beta
versions of Lazarus. A lot of volunteers write packages and components for Lazarus, and the
community is growing.

Object Pascal features

Object Pascal is a very easy and readable language for beginners, its compilers are very fast, and the
applications it produces are reliable, fast and can be compared with C, and C++. You can write robust
and large applications with its IDEs (Lazarus and Delphi) without complexity.
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License:

The License for this book is Creative Commons.

Environment for book examples

We will use Lazarus and Free Pascal for all the examples in this book. You can get the Lazarus IDE,
including the Free Pascal compiler, from this site: http://lazarus.freepascal.org.

If you are using Linux, then you can get Lazarus from the software repository. In Ubuntu you can use
the command:

sudo apt-get install lazarus

In Fedora you can use the command:

yum install lazarus

Lazarus is a free and open source application. And it is available on many platforms. Applications
written in Lazarus can be re-compiled on another platform to produce executables for that platform. For
example if you write an application using Lazarus in Windows, and you want to produce a Linux
executable for that application, you only need to copy your source code to Lazarus under Linux, then

compile it.

Lazarus produces applications that are native to each operating system, and it does not require any
additional libraries or virtual machines. For that reason, it is easy to deploy and fast in execution.

Using Text mode

All examples in the first chapters of this book will be console applications (text mode applications/
command line applications), because they are easy to understand and standard. Graphical user interface
applications will be introduced in later chapters.


http://lazarus.freepascal.org/
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Our First Application

After installing and running Lazarus, we can start a new program from the main menu:

Project/New Project/Program

We will get this code in the Source Editor window:

program Projectl;
{$mode objfpc}{$H+}

uses
{$IFDEF UNIX}{$IFDEF UseCThreads}
cthreads,
{$ENDIF}{$ENDIF}
Classes
{ you can add units after this };

{$IFDEF WINDOWS}{$R projectl.rc}{$ENDIF}

begin
end.

We can save this program by clicking File/Save from the main menu, and then we can name it, for
example, first.Ipi

Then we can write these lines between the begin and end statements:

Writeln('This is Free Pascal and Lazarus');
Writeln('Press enter key to close');
Readln;

The complete source code will be:
program first;
{$mode objfpc}{$H+}

uses
{$IFDEF UNIX}{$IFDEF UseCThreads}
cthreads,
{$ENDIF}{$ENDIF}
Classes
{ you can add units after this };



{$IFDEF WINDOWS}{$R first.rc}{$ENDIF}

begin
Writeln('This is Free Pascal and Lazarus');
Writeln('Press enter key to close');
Readln;

end.

The Writeln statement displays the text on the screen (Console window). Readln halts execution to let
the user read the displayed text until he/she presses enter to close the application and return to the
Lazarus IDE.

Then press F9 to run the application or click the button:

4

After running the first program, we will get this output text:

This 1is Free Pascal and Lazarus
Press enter key to close

If we are using Linux, we will find a new file in a program directory called (first), and in Windows we
will get a file named first.exe. Both files can be executed directly by double clicking with the mouse.
The executable file can be copied to other computers to run without the need of the Lazarus IDE.

Notes

If the console application window does not appear, we can disable the debugger from the Lazarus
menu:

Environment/Options/Debugger
In Debugger type and path select (None)



Other examples

In the previous program change this line:
Writeln('This is Free Pascal and Lazarus');
to this one:
Writeln('This is a number: ', 15);
Then press F9 to run the application.
You will get this result:

This is a number: 15
Change the previous line as shown below, and run the application each time:

Code:
Writeln('This is a number: ', 3 + 2);
Output:

This is a number: 5

Code:
Writeln('5 * 2 = ', 5 * 2);
Output:
5 %2 =10
Code:

Writeln('This is real number: ', 7.2);



Output:
This is real number: 7.2000000000000E+0000
Code:

Writeln('One, Two, Three : ', 1, 2, 3);
Output:

One, Two, Three : 123

Code:

Writeln(l0, ' * ', 3, ' ="', 10 * 3);
Output:
10 * 3 = 30

We can write different values in the Writeln statement each time and see the result. This will help us
understand it clearly.



Variables

Variables are data containers. For example, when we say that X = 5, that means X is a variable, and it
contains the value 5.

Object Pascal is a strongly typed language, which means we should declare a variable's type before
putting values into it. If we declare X as an integer, that means we should put only integer numbers into
X during its life time in the application.

Examples of declaring and using variables:
program FirstVar;
{$mode objfpc}{$H+}

uses
{$IFDEF UNIX}{$IFDEF UseCThreads}
cthreads,
{$ENDIF}{$ENDIF}
Classes
{ you can add units after this };

var
x: Integer;
begin
X:= 5;

Writeln(x * 2);
Writeln('Press enter key to close');
Readln;

end.

We will get 10 in the application's output.

Note that we used the reserved word Var, which means the following lines will be variable declarations:

x: Integer;
This means two things:
1. The variable's name is X; and

2. the type of this variable is Integer, which can hold only integer numbers without a fraction. It
could also hold negative values as well as positive values.

And the statement:

X:= 5;



means put the value 5 in the variable X.

In the next example we have added the variable Y:

var
X, y: Integer;
begin
X:=5;
y:= 10;

Writeln(x * y);
Writeln('Press enter key to close');
Readln;

end.

The output of the previous application is:

50
Press enter key to close

50 is the result of the formula (x * y).

In the next example we introduce a new data type called character:

var
c: Char;

begin
c:= 'M';
Writeln('My first letter is: ', ¢);
Writeln('Press enter key to close');
Readln;

end.

This type can hold only one letter, or a number as an alphanumeric character, not as value.

In the next example we introduce the real number type, which can have a fractional part:

var
x: Single;

begin
X:= 1.8;
Writeln('My Car engine capacity is ', x, ' liters');
Writeln('Press enter key to close');



Readln;
end.

To write more interactive and flexible applications, we need to accept input from the user. For example,
we could ask the user to enter a number, and then get this number from the user input using the Readln
statement / procedure:

var
x: Integer;

begin
Write('Please input any number:');
Readln(x);
Writeln('You have entered: ', x);
Writeln('Press enter key to close');
Readln;

end.

In this example, assigning a value to X is done through the keyboard instead of assigning it a constant
value in the application.

In the example below we show a multiplication table for a number entered by the user:
program MultTable;
{$mode objfpc}{$H+}

uses
{$IFDEF UNIX}{$IFDEF UseCThreads}
cthreads,
{$ENDIF}{$ENDIF}
Classes
{ you can add units after this };

var
x: Integer;

begin
Write('Please input any number:');
Readln(x);

Writeln(x, ' * 1 =", x * 1);
Writeln(x, ' * 2 =", x * 2);
Writeln(x, ' * 3 ="', x * 3);
Writeln(x, ' * 4 ="', x * 4);
Writeln(x, ' * 5 =", x * 5);
Writeln(x, ' * 6 ="', X * 6);
Writeln(x, ' * 7 =", x * 7);
Writeln(x, ' * 8 = ', x * 8);



Writeln(x, ' * 9 = ', x * 9);
Writeln(x, ' * 10 ', x * 10);
Writeln(x, ' * 11 = ', x * 11);
b 3
s

Writeln(x, 12 = ', x * 12);
Writeln('Press enter key to close');
Readln;

end.

Note that in the previous example all the text between single quotation marks (') is displayed in the
console window as is, for example:

1 * 1 —_ 1

Variables and expressions that are written without single quotation marks are evaluated and written as
values.

See the difference between the two statements below:

Writeln('5 * 3');
Writeln(5 * 3);

The result of first statement is:

5* 3

Result of the second statement is evaluated then displayed:
15

In the next example, we will do mathematical operations on two numbers (X, y), and we will put the
result in a third variable (Res):

var
X, y: Integer;
Res: Single;

begin
Write('Input a number: ');
Readln(x);
Write('Input another number: ');
Readln(y);

Res:= x / vy;
Writeln(x, '/ ', y, ' =", Res);
Writeln('Press enter key to close');
Readln;

end.

Since the operation is division, it might result in a number with a fraction, so for that reason we have
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