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Basic concepts of computer scienceBasic concepts of computer science
�� Computer scienceComputer science merges scientific and technical 

disciplines, dealing with automatic data processing, 
storing and transmission; it also deals with design, 
construction and handling of technical resources, 
necessary for these purposes.

�� AlgorithmAlgorithm is a finite set of precise instructions for 
accomplishing some task which, given an initial state, 
will result in a corresponding recognisable end state. 
Computer algorithm specifies steps for the 
computer to perform in a specific order leading to 
solution of a predefined task.

�� ComputerComputer pprogramrogram is an algorithm implemented in a
specific fomalized language.
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�� ComputerComputer automatically processes subsequent
program instructions stored in computer memory
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Computer, Computer, hardware, , software
 

COMPUTER 

software 
 

Hardware: The hardware consists of the computer 
physical equipment.

Software:  Software is another name for the computer 
programs. 

hardware
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SoftwareSoftware
General classification:

� systems software – "background" software,
� applications software – "end-user " software.

The most important systems software program is 
the operating system, which interacts between 
the applications software and the computer. 
It includes programs that manage all the 
computer internal resources: hardware, software 
and information. 
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Computer System Computer System 

Operating  system helps the user to communicate 
with the computer
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Binary system Binary system 
Data and instructions are represented electronically with 
a binary or two-state numbering system, which 
consists of only two digits – 0 and 1. 
Each 0 or 1 is called a bit - short of binary digit. 
A group of 8 bits is called byte. 
In order to represent numbers, letters, and special 
characters binary coding schemes are used. The 
most popular are ASCII and EBCDIC. Each character is 
represented by one byte of information.

 
1 0 1 1 0 0 0 0 

One byte of information  ,
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Computers generations Computers generations 

mainframe computers

personal computers,
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Personal computer Personal computer 

Functional block diagram of the computer 

SYSTEM UNIT

PROCESSOR (CPU)

Control Unit ALU

Input OutputPrimary storage – main memory

Secondary storage
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Generations of Programming Languages

Machine Languages
10011100110

Assembly Languages
MOV CX, 12

First

Second

Procedural Languages
x := 5 + sin (b);

Third

Low level

High level

Natural Languages
if temperature is high, then switch the power off

Fourth

Fifth

Problem-Oriented Languages
select max(id) from project where type = 'internal'
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Procedures for running and executing 
programs 

Executable program running:
1 – operating system loading and running,

2 – program loading, 3 – program executing.

Memory Secondary storage
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Operating
System

Operating
System

Executable
program

Executable
program
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Procedures for running and executing 
programs

Memory Secondary storage

Operating
System

Operating
System

Source code, translation by an interpreter:

1, 2, 3 – loading of the operating system, translator and the program,
4 – translation, 5 – program executing.

Source
code

Source
code

Interpreter Interpreter
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Source
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Source code, translation by a compiler:

1, 2, 3 – loading of the operating system, translator and the program,
4 – translation, 5 – program executing.

Compiler Compiler

Computer Engineering Department, TU Lodz 14

Compiling phases

Source code

Syntax analysis

Semantic analysis

Code generation

Linking
Executable program

compliler librariesObject code

Other object codes
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Binary representation of a program and data

Text length (n) 

Byte 0Byte 2Byte n Byte n-1 Byte 1

An example of text recording format 

Number of bytes = ( number of  characters n ) + 1

1 1100 01

Operative part Address part

… …

Representation of a processor instruction
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Natural number

Integer number

Byte 2 Byte 1

Byte 2 Byte 1

sign

mantissaexponent (11 bits)
sign

mantissaexponent (8 bits)

Real number of single precision (Single)
sign

4 bytes

8 bytes

Binary representation of numbers

Real number of double precision (Double)
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IEEE Standard 754 Floating Point IEEE Standard 754 Floating Point 
NumbersNumbers
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