Computer fundamentals

· Basics of Computer and its operation:

A Computer is an electronic device that can perform a variety of operations in accordance with a set of instructions called program.

A computer can access and process data millions of times faster than humans can do.

A computer can do a lot of different tasks such as playing games, railway reservation, weather forecasting, error detection and controlling the flight of a space aircraft etc.

· Data: Data in computer terminology means raw facts and figures.

Example ‘Abdullah’, 35

· Information: Processed data are called Information.

Example   Name: Abdullah

             

    Roll: 35

Now this data‘s are processed and gives information.

Functional components of a computer

There are three important components in a computer function.

· Input function

· Processing function (CPU and main memory)

· Output function. 


[image: image1]
Input Unit

An input unit takes the input and converts it into binary form so that the computer can understand it.

Central Processing Unit 

The CPU is the brain of a computer. It guides, directs and governs the performance of a computer.

There are two important components of a central processing of a computer.

They are as follows

· Control Unit 

· Arithmetic and logic unit

Control Unit: The control unit controls and guides the interpretation, flow and manipulation of all data and information in the computer system.

Arithmetic Logic Unit: The Arithmetic Logic Unit performs all the four arithmetic (+,-,*,/) and some logical (<,>,+,<=,>=,<>) operations. When two numbers are to be added , these numbers are sent from memory to ALU where addition takes place and the result is put back in the memory.

Output Unit: the output devices attached to the computer perform the output unit.  The output unit converts the data processed by the CPU into the human understandable format from binary signals.

Some popular output devices are VDU, Printer.

The memory

The memory of computer is often called main memory or primary memory. It is generally the third component of CPU.

Memory of computer is made up of memory cells.

A memory cell is defined as a device that can store a symbol selected from a set of symbols. A cell may be further broken down into smaller parts known as bits.

Example 0, 1

Group of 8 bits is called as byte and group of 4 bits is called as nibble.

Hardware and Software

Hardware

Hardware represents the physical and tangible components of the computer i.e the components that can be seen and touched.

Software

Software represents the set of programs that governs the operation of a computer system and make the hardware run.

Software can be classified into three categories 


[image: image2]
Operating System

An operating system is a program which acts as an interface between a user and the hardware.

It controls all other components of the computer system.

The important functions of Operating systems are as follows.

1. Processor Management

2. Disk Management

3. Input / output device management

4. User – Hardware interaction management.
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Single User Operating System: It is a type of Operating system which supports only one user.

Multi User Operating System: It is a type of Operating System which supports more than one user at a time.

Language Processor

Language Processor: System Software which converts the instructions in the high level to the machine understandable format from the high level language or in the assembly language is called as language processors.
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	Assembler: It is a language processor which converts the instructions in the Assembly into machine understandable format.

	Compiler: It is a language processor which converts the instructions in the High Level language into machine understandable format.

	Interpreter: It is a language processor which converts the instructions in the High level language into machine understandable format line by line.


Application Software

Application Software:  Application software is the set of programs necessary to carry out operations for a specified application.

Example: Inventory control, Students information System, Pay Roll.
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	Customized Application software: This type of software is tailor made software according to a user’s requirements.

	General Application Software: This type of software is developed keeping in mind the general requirements of users.


Advantages of Computer

· Speed 

· High Storage Capacity

· Accuracy

· Reliability(No tiredness or boredom)

· Versatility(Computers can perform repetitive jobs efficiently)

Disadvantage

· Lack of Decision Making Power

Firm Ware: Like Hardware and software, firmware is another term commonly used. Firm ware is pre written program that is permanently stored in read only memory. It configures the computer and is not easily modifiable by the user. BIOS programs are example of firmware.

Evolution of Computers

The concept of computer did not materialize overnight.  It took many hundred years to develop.

Earlier people invented some computing devices which became the basis for modern day computer science.

Some of these devices are as follows 

· Abacus

· Napier’s ‘Logs ‘ and ‘Bones’

· PASCAL’s adding machine

· Leibnitz’s calculator loom

· Jacquard’s loom

· Babbage difference engine

· Babbage’s Analytical Engine

· Holierith’s Machine

· Mark-I

Abacus: An abacus is a calculating device which consists of beads divided into two parts which are movable on the rods of the two parts. Addition and multiplication etc of numbers is done using the place value of the digits of the numbers and position of beads in the abacus.

Napier’s ‘Logs ‘and ‘Bones’: John Napier (1550- 1617) developed the idea of logarithm. Napier logs later became the basis for a well known invention – the computing machine known as ‘slide rule’. He devised another kind of calculating machine known as Napier’s bones to perform multiplication and division.

Pascal’s adding machine: Blaise pascal, a French mathematician, invented a machine in 1642 made up of gears which was used for adding numbers quickly. It also can perform subtraction. It consists of numbered wheels by its rotation the addition and subtractions are performed. This machine was also called as adding machine.

Leibnitz’s calculator: Gottfried Leibnitz, a German mathematician, improved an adding machine and constructed a new machine which can perform multiplication and division as well. This machine did the multiplication by repeated addition. 

Jacquard’s Loom: Joseph Jacquard manufactured punched cards at the end of American Revolution and used them to control looms in 1801. Thus the entire control weaving process was automatic. The entire operation was under a program’s control. 

Babbage’s Difference Engine: Charles Babbage a professor of mathematics developed a machine called Difference Engine in the year 1822. This machine was expected to calculate logarithmic tables to a high degree of precision.  The difference machine was made to calculate various mathematical functions. The machine was capable of polynomial evaluation by finite difference and its operation was automatic cultist operation.

Babbage’s Analytical Engine: In 1833, Charles Babbage started designing an analytical Engine which was to become a real ancestor of the modern day computer.  With this machine Charles Babbage established the basic principle on which the modern day computer works. In this machine Charles Babbage planned to incorporate the memory, processor and input /output devices but he did not succeed.

Holierith’s Machine: In 1887, an American named Herman Hollerith fabricated what was dreamt by Charles Babbage. He devised a machine called as Tabulating machine which was used by the American Department of census to compile their 1880 census data and was able to complete the census process in 3 years which earlier used to take around 10 years.

Mark-I: Prof Howard Aiken in USA constructed in 1943 an electromechanical computer named Mark-I which could multiply two 10 digit number in 5 seconds a record at that time. Mark –I was the first machine which could perform according to pre programmed instructions automatically without any manual interference. This was the first operational general purpose computer.

Generations of Computers

The phase of computer development is known as generations of computer. The term ‘computer generations ‘ is often used in relation to the hardware of computers.

Most of the computer today use the idea of ‘stored program computer’ that was proposed by Dr John Van Neu man in 1945.

The Van Neu man architecture is based three key concepts 

· Data instructions that are stored in a single read write memory.

· The memory contents are addressable by locations.

· Execution takes place in sequential fashion.  

First Generation of computers

The computer which were designed between the periods 1945-55 are called first generation of computers.

Paradigm: It is a design principle of a program.
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Procedural programming paradigm: It is a programming paradigm in which a programme is split into n number of sub programs or procedures.

Programming languages support this paradigm by providing facilities for passing arguments to functions and returning values from functions.

Modular programming paradigm: It is a programming paradigm in which a solution to a given problem is split into n number of smaller modules.

A set of related procedures with the data they manipulate is called a module.

Object oriented programming paradigm: It is a programming paradigm which uses the concept of class and object.

It is based on the principles of encapsulation, abstraction, modularity, polymorphism and inheritance.

Class: It is a reference data type which contains its properties, functions, constructors and destructors.

E.g. Car 

Object: Instance of a class is called an object.

E.g. Class Car Objects: ==== Indica, Maruti
Data Abstraction: It is an important principle of the object oriented programming structure, which refers to the act of representing the essential features without including the background details or explanations.

Eg Car brake system

Encapsulation: It is an important principle of the object oriented programming structure, which refers to the act of wrapping up of data and functions into a single unit is known as encapsulation.




Class

Modularity: It is an important principle of the object oriented programming structure, which refers to the property of a system that has been decomposed into a set of cohesive and loosely coupled modules.

A module is a set of related procedures with the data they manipulate.

Eg   SB|Account module contains account opening, debit, credit etc functions.

Inheritance: It is an important principle of the object oriented programming structure, which refers to the capability of one kind of class called derived class inherits the properties of another kind of class called base class.



Benefits of Inheritance

· To represent the real world models.

· Reusability of software codes.

· To bring the transitive property in software’s.

Transitive property of Inheritance

If a class A inherits properties of another class B, then all subclasses of A will automatically inherit the properties of B.

This property is called transitive nature of inheritance.

Polymorphism: It is one of the important principles of the object oriented programming structure, which refers to the capability of an interface to exist in more than one form.

· Eg       5 + 7 =12

· Eg      ‘5’ + ‘7’=57

Here + interface exists in more than one form.

Programming methodology

Guidelines for a neat programme.

· Meaningful Names for Identifiers

· Ensuring clarity of expressions

· Using comments an indentation

· Inserting blank lines and blank spaces

· Statement formatting style

· Meaningful Names for Identifiers

Identifiers identify different parts of the program. Therefore, identifiers should have meaningful names. 

Guidelines for dealing with identifiers

1. Assign meaningful names for all identifiers viz variables, functions and procedures.

2. Do not use similar looking names.

3. Always assign names to scalar constants.

· Ensuring clarity of expressions

1. Avoid programming tricks.

2. Use standard functions in expressions to enhance readability.

· Use comments and Indentation

           Use of comments in a program provides internal documentation to the program.

            Use of Indentation in a program brings the clarity and readability to it.

· Insert blank spaces and blank lies 
Use of blank lines and spaces at appropriate places enhances the program readability.
Blank lines are inserted to separate declaration blocks, comments boxes, procedures and functions etc.

Blank spaces may be added before operators like +,-,*,/ , logical operators etc.

· Statement formatting style

Program’s has to use blank lines and blank spaces to enhance the readability, clarity and understandability.
The good programs can avoid free formatting.

Free formatting is a provision in a programming language which facilitates to 

give any number of instructions in one line using a statement separator.
When program formatting is done to make a program more readable, it is called pretty printing.

Characteristics of a good program

A program written in good style is easily understandable to a reader, therefore , is a good program.
A good program should contain the following characteristics
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