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ABOUT THE MANUAL

This manual caters to the needs of beginners as well as personnel having some familiarity with computers.  The contents are organized subject-wise and chapter-wise.  At the end of the Manual is the Appendix that suggests the inputs for different ranks of police personnel.  

Each rank has its requirement and needs in terms of inputs.  It is not therefore that all the inputs covered in the Manual are to be provided to all ranks.  The users may select rank specific requirements and design their curriculum accordingly.

The Computer Basics module covers the history and development of computer technology and various uses to which computer can be put.

The MS-Word module familiarizes the beginners with the capabilities of word processing and generation of quality documents.  The advance features in MS-Word cater to the requirement of trainees who would like to know more.

The MS-Excel module explains how financial statements; crime reviews etc. can be generated with ease.  It also provides a good insight into the technicalities of working with the electronic spreadsheet.  

The MS-PowerPoint module provides a good exposure to making beautiful and effective presentations in the form of slides using Multimedia.

The MS-Access module discusses in detail about databases, management, creation and use for storing & retrieving information.

The Internet module talks about the basics of Internet & its usage.
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INTRODUCTION

In the past few decades, computers have greatly influenced the life style of a common man – whether it is office, home, shopping centre, library, theatre or anywhere. Computers are now recognised as a powerful tool for helping the professionals/business people improve their performance and the quality of their work.

It would be exciting to know what exactly a computer is, what are its components, how does it work, what are the different species of a computer and many more related issues. This manual gives a good overview of all these issues.

What is a Computer?

A computer is an electronic machine that performs a specified sequence of operations as per the set of instructions (programs) given on a set of data (input) to generate desired information (output). It is based on a complex technology, but works on a simple principle.

Input


Process

     
Output

          
(Data)                   
(Program)                 
(Information)                   

Use of Computers

Computers have entered every sphere of life. Some of the fields are business, medicine and health care, education, science, archaeology, engineering and architecture, manufacturing, legal practice, law enforcement, government, military, music, theatre and film and so on. In medicine today, computers are used for everything from diagnosing illness to monitoring patient’s condition during surgery.

Scientists use computers to develop theories, to collect and test data and to exchange information electronically with colleagues around the world. It would be impossible to explore outer space without computers. Satellites and space probes beam back to earth a wealth of information concerning our solar system and cosmos.

We can use computers to exchange recorded information about criminals across police stations, districts, states and even countries.

We all are witnessing the growing popularity of e-mail and Internet these days. It would not have been possible without computers.

An engineer or architect designing a product can be far more productive with a computer than with pencil and paper. When he designs an object with a computer, he creates an electronic model by describing all 3-Dimensions of the object. If he wants to see the object from a different perspective, he can tell the computer to display another view instead of creating another one. Aerospace engineers use computers to simulate the effects of a wind tunnel to analyse the aerodynamics of an airplane prototype.

In a power plant that generates steam; we can use computers to monitor pressures and temperatures at hundreds of critical points throughout the plant. If the pressure or temperature in a pipe or tank exceeds a specified level, the computer can regulate the processing directly by running valves and adjusting burners.

History of Computers

Historians divide the history of modern computer into generations, beginning with the introduction of the UNIVAC 1, the first commercially viable computer, in 1951. We can divide the history of computers (computing machines) into three ages, namely.

· The Dark Ages ( 500 BC – 1890 AD)

· The Middle Ages ( 1890 – 1944) and

· The Modern Age (1944 onwards)

The Dark Ages

In this Age all computing devices were manual-mechanical in nature. This age introduced the following devices.

Abacus : One of the simplest and earliest devices to aide arithmetic is the abacus, devised by the Chinese. The abacus is still used in education, to demonstrate the principles of counting and arithmetic, and in business, for speedy calculations.

Babbage’s Analytical Engine : Charles Babbage (1791-1871), was probably the person who contributed more ideas than anyone else to the development of the computer. He designed and developed a machine called the analytical engine, which was capable of reading instructions and data from punched cards. The machine that Babbage designed had an input device, an output device, a memory and an arithmetic unit. These are the essential ingredients of a modern computer too.  Ada, the Countess of Lovelace, was the first computer programmer. She developed instructions for doing computations on the analytical engine. In her honour, a modern programming language was named Ada.

The Middle Ages

In this Age all computing devices were electro-mechanical in nature. That is, they worked mechanically with the help of electricity. This age introduced the following devices:

Hollerith’s Tabulating Machine : In the late 1880s, Dr. Hollerith of the U.S. Bureau of Census developed a punched-card tabulation machine  that compiled the 1890 census information. In Hollerith’s machine, numeric data was punched into cards using codes. In 1896, he founded the successful Tabulating Machine Company (TMC), which in 1924, merged with two other companies to form the International Business Machines Corporation – IBM.

The principal difference between Hollerith’s and Babbage’s machines was that Hollerith’s machine used electrical rather than mechanical power.

The ABC :  In 1939 Dr. John Atanasoff, a professor at Lowa State University and his student Clifford Berry assembled a prototype of the ABC (Atanasoff Berry Computer). His idea of using an electronic medium with vacuum tubes, the base-2 numbering system and memory & logic circuit set the direction for the modern computer. Atanasoff is credited with the invention of the electronic digital computer.

The Modern Ages

Electronic computers came into being in this Age. The first electronic computer introduced in this age was ENIAC and since then there is no end to inventions in the computer field.

The MARK 1 : The first electromechanical computer, the MARK 1 was developed by a young Harvard professor of mathematics, Howard Aiken in 1944 under the sponsorship of IBM. The MARK 1 was essentially a serial collection of electromechanical calculators. 

The ENIAC (Electronic Numerical Integrator and Computer) : The first fully operational electronic computer, was completed in 1946 and named ENIAC.  This computer used the movements of electrons to do its calculations. As pulses of electrons can be made to move much faster than mechanical parts, electronic computers operate much faster than mechanical ones.

Beginning of Computer Age

The first three computer generations are linked to the development of three technologies.

· The Vacuum tube

· The Transistor and

· The Integrated circuit

The First Generation (1951-1958) : Vacuum tubes – electronic tubes were used as the internal computer components. However, as thousands of such tubes were required, they generated a great deal of heat, causing many problems in temperature regulation and climate control. In addition the tubes were subjected to frequent burnout.  Machine language (0s and 1s) was used for programming these computers. This made programming difficult and time consuming.

The Second Generation (1959-1969) : Transistor, a small device that transferred electric signals across a resistor, was developed in this generation. Transistors were much smaller than vacuum tubes, needed no warm up time, consumed less energy and were faster and more reliable. Another important development was the move from machine language to assembly language. Assembly language used abbreviations for instructions rather than numbers. e.g. ADD for addition.

The Third Generation (1965-1970) : An Integrated Circuit (IC) is a complete electronic circuit on a small chip of Silicon. The chip may be less than 1/8 inch square and contains thousands or millions of electronic components. In 1965, integrated circuits began to replace transistors in computers. The resulting machines were called third generation computers. ICs are made of silicon, a semiconductor. The chip had following desirable characteristics : reliability, compactness and low cost.

The Fourth Generation (1971-Present day) : Through the 1970s computers gained dramatically in speed, reliability and storage capacity, but entry into fourth generation was evolutionary rather than revolutionary. In this generation large-scale integration (LSI) of circuitry was introduced. Large scale networking of computers began. 

The Fifth Generation (Onwards) : The term fifth generation was coined by the Japanese to describe the powerful, Intelligent computers they wanted to build by the middle of 1990s. Later, the term evolved to encompass several research fields related to computer intelligence, artificial intelligence, expert systems, and natural language.

Characteristics of a Computer

Speed : Computers provide the processing speed essential to our fast-paced society. The execution of an instruction, such as multiplying pay-rate with number of hours worked – are measured in milliseconds, microseconds, nanoseconds and Pico seconds. A computer speed is generally expressed in megahertz (MHz), millions of machine cycles per second. 

Accuracy : Results given by computer are accurate and consistent. Often mistakes attributed to computers are human errors.

Storage and Retrieval : Computer systems can store tremendous amounts of data, which can be located and retrieved efficiently. A typical mainframe computer system will have many billions of characters stored and available for instant recall. High - end PCs have access to about a billion characters of data.

Reliability : Computers are extremely reliable. Where reliability is the measure of the performance of a computer, it is measured against some predetermined standard for operation without failure.

Reliability of Computer = (Serviceable Time) / (Serviceable Time + Down Time), where serviceable time is the total time during which a computer can operate normally, including time when the computer is idle. Down time is the time when a computer is inoperable due to machine fault.

Flexibility : Above all, the computer provides fast access to information, process data, text, signals and generates reports in no time.

Components of a Computer System

The two components that constitute a Computer System are:

· Hardware

· Software

Hardware

Computer Hardware is the physical equipment that we can see and touch. A full computer system is made up of Monitor, Keyboard, Mouse, System unit and Printer. The System unit houses the disk drives, central processing unit (CPU), and memory.

Software

Software is a set of instructions that direct the operation of the hardware. S/W is used to describe program steps needed to operate an information processing system. It consists of a sequence of instructions and decision rules that direct the computer for executing a given task. (eg. Railway Reservation System).

How does a Computer function?

A Computer reads data and procedure (Program) through Input Devices, stores it temporarily in its memory, processes the data as per the procedure using the processor and outputs the result through Output Devices. 

The Input/Output devices, memory and the processor, which are the physical parts of the machine, are collectively known as hardware. The procedure is the Software, which consists of electronic instructions that direct the hardware what to do to get desired results. Although the hardware of a computer is capable of performing marvelous tasks, it cannot actually accomplish any of them without the vital instructions that software provides. First let us look at the physical components of the machine, the hardware & then turn to the software that brings the physical parts to life.


Input Devices
Input devices accept data and instructions from the user. Following are the examples of various input devices, which are connected to the computer to provide input:

· Keyboard

· Mouse

· Floppy/Hard disk

· CD-ROM

· Optical Mark/Character Recognition

· Magnetic Ink Character Reader

Detailed explanation of Input Devices 

Keyboard : It is the most common input device. Several kinds of keyboards are available, but they resemble each other with minor variations. The most commonly used keyboard is the QWERTY board (from keys Q,W,E,R,T,Y in the top left corner of the keyboard). IBM and IBM compatible PC - ATs or microcomputers use 104 keyboard; so called, since it has 104 keys. 

Mouse : It is an electro – mechanical device used as a pointer. The most common mouse uses a magnetically coated ball, to detect the movement of the mouse across a flat surface, usually a desktop. Many programs today are designed to work with a mouse. However, it is not a substitute, but an add-on to the keyboard.

Floppy Disk : It is a magnetic storage media primarily used on PCs. Information on a floppy disk is recorded in the magnetized states of particles of iron oxides evenly placed upon concentric circles known as tracks. Tracks are further divided into sectors. The storage capacity of a 3.5” floppy is 1.44 MB.

Hard Disk : It is a non removable enclosed magnetic disk included in most PCs. It contains a stack of metal platters, each coated with iron oxide, that spin on a spindle and the entire unit is encased in a sealed chamber. The physical size and storage capabilities of a hard disk vary. For PCs, the storage capacities vary from 1.2 GB to about 20 GB. 

CD-ROM : It is a thin layer of Aluminium sandwiched between two layers of plastic. The aluminium has a spiral track that contains millions of tiny pits (1s). As the CD spins, a laser beam shines on the track. Due to high precision and data density possible with CD-ROM, a single CD can typically hold up to 660 MB of data. Its diameter is 5.25 inches. CD-ROM uses the same technology that is used in music CDs. If we have a soundboard and speakers connected to our computer, we can play CDs with our PC. The advantages of using CD-ROM are 

· CD-ROMs are not vulnerable to magnetic fields, which can destroy the data on a diskette.

· One reason, optical technology is so reliable is that the read head is several millimeters away from the disk surface.

Scanner : It is used for automatic data collection. The devices of this category completely eliminate manual input of data. A scanner translates printed images into an electronic format that can be stored in a computer’s memory, and with the right kind of software, one can alter a stored image.  

Magnetic Ink Character Reader (MICR) : It is a technology related to the recording of information on document by means of magnetized ink characters using machines. When documents having magnetic ink characters are passed through a strong magnetic field, the ink-coded characters become magnetized and are recognized by the magnetic ink document reader.

Bar Code Reader : These input devices use laser beams to read special letters, numbers or symbols such as the zebra-skipped bar codes on many products. These special letters, numbers or symbols are translated into digital signals, which may be entered directly into a central processor or recorded on some data medium such as magnetic disk.
Output Devices 
Output devices return processed data in the form of information, back to the user. Some of the commonly used output devices are:

· Monitor (Visual Display Unit)

· Printers

· Impact Printers

· Dot Matrix Printer

· Line Printer

· Non – Impact Printers

· Laser Printer

· Ink Jet Printer

· Plotter
Detailed explanation of Output Devices

Monitor : Of all the devices, monitor is perhaps the most important, because it is the output device that users interact with most intensively. Computer information is displayed visually with a video adapter card and monitor. Information processed within the CPU that needs to be visually displayed is sent to video adapter. The video adapter converts information from the format used, in the same manner as a television displays information sent to it by a cable service.

When we talk about the capabilities of various monitors, one critical statistic is the resolution of the monitor. Today, most monitors have a resolution of at least 800 x 600 pixels. High-end monitors can have resolutions of 1024 x 768 pixels or even 1280 x 1024 pixels. Thus both, monochrome and colour monitors are available either in low resolution or in high resolution.

Printer : After a document is created on the computer, it can be sent to a printer for a “hard copy” (printout). Some printers offer special features such as coloured output and large page formats.

There are two categories of printers available in the market 

1. Impact Printers

2. Non-Impact Printers

Impact Printers: An impact printer makes contact with the paper to produce an image.  The impact may be produced by a print hammer character or by a print hammer hitting paper and ribbon against a character.

Some of the most commonly used impact printers are: 

Dot Matrix Printer : The dot matrix printer (DMP, in short) is a very versatile and inexpensive output device and is suitable for most of our computing jobs. In a DMP, the print head physically “hits” the paper through the ribbon and produces text (or images) by combinations of dots; hence the name dot matrix printer. Its speed is measured in characters per second (CPS).

Line printer : A line printer is generally used with large computer systems to produce data processing reports for use within an organisation. Line printers are high-speed printers with speeds ranging anywhere between 100 to about 3800 lines per minutes. 

Non –Impact Printers: Printers that do not strike characters against ribbon or paper when they print are known as non-impact printers.

Laser Printer : A laser printer produces high quality print that one normally finds in publishing. It is extremely fast and noiseless. Moreover, the operation of a laser printer is extremely easy with automatic paper loading and no smudging or messing up of ink ribbons.

Ink-Jet Printer : An ink-jet printer creates an image directly on paper by spraying ink through as many as 64 tiny nozzles. Although the image it produces is generally not quite as sharp as the output of a laser printer, the quality of ink-jet images is still high. In general, ink-jet printer offers an excellent middle ground between dot matrix and laser printer, providing print resolution of around 360 or more dots per inch.

Plotter : A plotter is a special kind of output device, that, like a printer, produces images on paper, but does so in a different way. Plotters are designed to produce large drawings or images, such as construction plans for buildings or blueprints for mechanical objects.

A plotter usually has a flat bed, an array of different coloured pens in a clip rack and a robotic arm to draw with coloured pens. The instructions that a plotter receives from a computer consist of a colour, and beginning and ending coordinates for a line. With that information, the plotter picks up the appropriate pen through its arm, positions it at the beginning coordinates and draws curves by creating a sequence of very short straight lines.                                                                           

COMPUTER ARCHITECTURE
Central Processing Unit

The Central Processing Unit (CPU), commonly known as processor has the electronic circuitry that manipulates input data into the information, as well as it communicates with the input, output and storage devices. It coordinates and controls the activities of input, output and storage devices, and performs all the arithmetic and logical processes to be applied to data. All program instructions to be executed must be held within the central processor and all data to be processed must first be loaded into this unit.

The complex procedure that transforms raw input data into useful information for output is called processing. To perform this transformation, the computer uses central processing unit, which consists of 

· Memory (Primary Storage)

· Control Unit and

· Arithmetic-Logic Unit (ALU) 

Different Types of Memory and Usage

The CPU, however, does not have sufficient storage space, which can hold whole programs and the data being manipulated by those programs. Therefore, the control unit stores data and instructions received from input devices into primary memory called Random Access Memory (RAM). Unlike human memory, which can store information indefinitely, RAM holds information only while the computer is on. Hence RAM is often referred to as volatile or temporary memory.

More RAM makes the computer run faster. The computer does not necessarily have to load an entire program in its memory to run it. The computer loads only the most essential parts in the memory. When it needs access to other parts of the programs on the disk, it can unload, or swap out non-essential parts and swap in program code or data it needs.

Some of the data and instructions remain permanently stored in the memory, which cannot be changed. This memory is called Read Only Memory (ROM). A computer needs ROM, mainly, so that it knows what to do when the power is first turned on. Among other things ROM contains a set of start-up instructions that check to see that the rest of memory is functioning properly, look for hardware devices, and   operating system. Since this memory never gets lost, it is sometimes referred to as permanent or non-volatile memory.

The performance of a computer very much depends upon the data transfer rate between CPU and memory. Faster the data transfer rate, costlier the computer. Therefore, to increase the transfer rate economically, a cache memory (pronounced as CASH), that acts as a buffer between primary memory and CPU is introduced in the computers. In the present day computers, cache is a part of the microprocessor itself.

The cache speeds up processing, by storing frequently used data or instructions in its high-speed memory. Whenever the CPU requests information from RAM, the cache controller intercepts the request and searches its own memory for the requested information. If the information is there, the CPU retrieves the required data from the memory (RAM) and also sends a copy back to the cache. The next time the CPU needs the same information, the cache finds that information and quickly sends it to the CPU leaving RAM out of the loop.

Terms used for expressing the Storage Capacity

One of the main uses of computer is for storing and retrieving information. That information, be it text, numbers, or graphics, is stored on disks. Obviously, more the disk storage capacity a computer has, more the information it can store. The amount of information a computer can store is measured in bytes. One byte is equivalent to a single character. Hence, it takes four bytes to store the word “NCRB”, and six bytes to store the word “police”.

A kilobyte, often abbreviated as K or KB, is about 1,024 bytes. A megabyte abbreviated as MB is about 1024 Kilobytes. A Gigabyte, often abbreviated as GB, is about 1,024 Megabytes. All modern computers use a hard disk to store information. The storage capacity of a hard disk is measured in megabytes/gigabytes. 

The control unit manages all the computer resources and coordinates all the computer’s activities. It contains the basic instructions (called firmware) for execution of programs. The instruction set, built into the circuitry of the control unit, is a list of all the operations that the CPU can perform. Infact, the control unit can be thought of as a traffic cop, directing the flow of data around the CPU and around the computer.

When the control unit encounters an instruction that involves mathematical calculation or decision/logic, it passes the control to the arithmetic logic unit (ALU). The ALU includes a group of registers – memory locations built directly into the CPU – that are used to hold data that is being processed by the current instruction. For example, the control unit might load two numbers for an arithmetic operation, or to see whether the numbers are equal (a logical operation). 


Different types of Processors and their Speeds

The processors used in PCs are mainly manufactured by one of two companies: Intel and Motorola. Intel Corporation has manufactured many CPUs and different models have been developed to keep pace with the fast changing technology. Introducing the first model as 8086, way back in late seventies, Intel has come a long way while developing the models 80286, 80386, 80486 (in short called 286, 386 and 486, respectively) and now the latest being Pentium (Pentium-IV).

Computing Power

· Processor Speed

· Random Access Memory 

· Cache Memory 

· Word Length of registers

· Bus Architecture 

Processor Speed
A Personal computer speed is generally expressed in megahertz (MHz), millions of machine cycles per second. Since the invention of Personal Computers, the speeds have tremendously improved with technology.

	Model
	Speed

	PC
	5 –10 MHz

	PC-XT
	5 –10 MHz

	PC-386
	25 MHz

	PC-486
	33 –100 MHz

	Pentium
	133 – 233 MHz

	Pentium-II
	266 – 450 MHz

	Pentium-III
	450 – 933 MHz

	Pentium - IV
	1 – 2 GHz


Random Access Memory 

In present day personal computers, the RAM generally will be in the range of 32 – 512 MB.

Cache Memory 

In present day personal computers, the Cache Memory will be in the range of 128 – 512 KB.

Word Length of Registers

The size of the registers (16-bit register or 32-bit register), which is also called the word size, indicates the amount of data with which the computer can work. The bigger the size of the register, the faster the computer can process a set of data. Registers retain information on a temporary basis. They are not considered part of main memory. Registers have the ability to receive information, hold it temporarily and then pass it on as directed by supervisory control unit.

Bus Architecture

Bus is an electrical path that connects the CPU, memory and other devices on the motherboard. In real sense bus is a group of parallel lines. The system bus carries bits between the CPU and only one peripheral at a time. Number of lines in the bus affects the speed at which data can travel between hardware components, since each wire can transfer only one bit at a time. A 16-wire bus can move 16-bits at a time which is 2 bytes. Similarly a 32-bit bus can transfer 4-bytes at a time.

Classification of Computers

Computers come in many sizes and capabilities. The terms that describe different types of computers are as follows:

· Supercomputer

· Mainframe

· Minicomputer

· Personal Computer

Although the terms remain pretty much the same, the shapes, sizes and capabilities of the computers they denote, have altered radically and these characteristics continue to change.

Super Computer
It is the most powerful category of computers for processing huge quantities of data at very high speeds. Further it 

· Provides greater computing capacity, greater storage 

· Offers Better accuracy & reliability because of Parallel Processing

· Has a word length of 64 to 96 bits

· Has speed varying from 400-10000 MFLOPS(Millions of Floating Point Operations per Second)

· Has RAM in the order of Gigabytes

Areas of Application : To solve multi-variable mathematical problems occurring in Aero-dynamics, Meteorology, Seismology  and Entertainment/ Advertisement Industry.

Example : CRAY-3/CYBER205/PARAM(INDIA)

Mainframe Computer

The largest type of computer in common use is the Mainframe Computer. They are designed to handle tremendous amounts of input, output and storage. It is generally used as a Database server (Client/Server Environment). Further it has

· Word length between 48 to 64 bits

· RAM in the order of Megabytes/Gigabytes 

· Processing speed varying from 30 to 100 MIPS(Million Instructions per Second)

Areas of Application : Banking sectors, Airline & Railway Reservations, Insurance Companies and Research organizations 

Example : IBM-4300, IBM-308, IBM-3090/HP-9000 / VAX 8842


Mini Computer
Mini computer is better described as a computer whose capabilities lie some where between that of mainframe and personal computers. It is generally used as Multi-user system. Further it has

· Word length of 32bit

· RAM up to 256MB

· Speed varying from 10 to 30MIPS

Areas of Application : Payroll preparation, Scientific Computations and Engineering design.

Example : DEC/HP/IBM

Micro Computer /Personal Computer
The personal computers/micro computers generally refer to the small computers that are commonly found in offices, classroom and homes. Personal computers come in many shapes and sizes. A desktop model is the most common of PCs and is small enough to fit on a desk.  Further it has

· Word length of 16 to 32bit

· RAM up to 256 MB

· Speed measured in MHz/GHz instead of MIPS

· Speed varying from 550 MHz to 2 GHz

Areas of Application : Home / Small Office applications.

Example : APPLE/IBM/COMPAQ/HP

Laptop/ Notebook Computer
Among the portable computers, a notebook computer approximates the size of an 8½” X 11” notebook and can easily fit inside a briefcase. Laptops are slightly larger predecessors of notebook computers. Notebooks and Laptops are fully functional microcomputers and are used by those people who need the power of a full computer wherever they go. 

It is a Mobile Computer, roughly the size of a Notebook with specifications almost same as a Personal Computer.

Advantages : 

· Can be used while traveling 

· Accessories like tables etc. not required

· Does same work as Personal Computer

Manufacturers : IBM-Notebook, DELL, Compaq etc.
Personal digital assistants (PDAs) are the smallest of portable computers. No larger than a chequebook, PDAs are also called palmtops. They are much less powerful than a notebook or desktop models and are generally used for displaying important telephone numbers and addresses or keeping track of dates and agendas. Many can be connected to larger computers to exchange data.

Note: With the fast changing technology, present day PCs are having the capabilities of mainframes or minicomputers. Thus, the line of distinction between different types of computers is getting blurred day by day and thus rendering the above classification meaningless.
How to connect devices to CPU

The System Unit is the box into which everything else is plugged. The keyboard, mouse, monitor, and printer are called peripherals, and they generally are plugged into the back of the system unit, which houses the disk drives, central processing unit (CPU), and memory. 

SOFTWARE

What is Software?

Computer needs instructions to tell it what to do, how to do and when to do. These instructions are called programs. Software refers to a set of programs that makes the hardware perform a particular set of tasks in a particular order. 

Classification of software
Software can be classified into two categories:

· System Software

· Application Software

System Software

System software is responsible for the running of the computer and management of computer resources.  It is a collection of rules and instructions that help us to operate, control and extend the processing capabilities of a computer. System Software supports the running of other software. It makes the operation and utility of the computer more effective and efficient.

It can broadly be classified as 

· Operating System

· System Utilities 

Operating System
It is the nucleus of all software activity. It is the first program to be loaded in the RAM of any general purpose computer. It provides an interface for users to communicate with the computer. It consists of a set of supervisory programs that manage and control the operation of the computer system. It manages hardware devices (disk drives, keyboard, monitor, and so on), manages and maintains file systems on disk, and supports application programs. 

Functions of Operating System

· Executes user commands

· Manages system Hardware

· Allocates system resources

· Schedules various activities

· Facilitates recovery

· Maintains file systems

· Provides access to system software

· Performs administrative functions

Classification of OS 

Single User                      
- 
MS – DOS, Windows, PS-2

Single User Multi tasking   
- 
OS/2

Multi User Multi tasking     
- 
UNIX, Win NT

Although OS developers try to provide all the features that users need to use and maintain their systems, inevitably, they fail to meet everyone’s expectations. This has led to another type of system software called utilities. These are programs that bridge the gap between the functionality of an OS and the need of the users. Utility programs are a broad category of software. They range from programs that can organise or compress the files on a disk to programs that convert the programs written in a user understandable language into machine language for fast execution. 

Examples of System Utilities

Assemblers


AUTOCODER, BAL, CAL etc.

Compilers


FORTRAN, BASIC,  PASCAL, C etc.

Editors



EDIT, EDLIN, EX, VI etc.

Application Software

Application Software consists of programs that direct computers to perform specific data processing activities for end users. This runs under the direction of the Operating System. Application Software includes a variety of programs that can be subdivided into 

· General purpose Application Software

· Application specific Software

General Purpose Application Software

These are user-friendly software that performs common data processing jobs for end users.  Major general application software are 

· Word Processing Software 

· Word Star

· Word Perfect

· MS Word etc.

· Spread Sheet Software
· Lotus 1-2-3

· SCO Professional

· MS Excel etc.

· Database Management Software

· dBase IV

· FoxPlus

· FoxPro

· MS Access

· Lotus Approach

· Oracle & DB2

· Graphics Software
· Harvard Graphics

· Lotus Freelance Graphics

· Director Macromedia

· Desk Top Publishing Software

· Ventura

· PageMaker

· CorelDraw

· Press Works etc.

Computer Languages

Some of the popular programming languages that can be used to develop application software are C, C++, Visual Basic, Visual C++, JAVA, Smalltalk etc.

Application specific Software

· Business Application Software

· Inventory Control

· Finance (Budgeting)

· Marketing (Sales Analysis)

· Scientific Application Software

· 
CAD (Computer Aided Design)

· 
CAM (Computer Aided Manufacturing)

PROGRAMMING LANGUAGES

Program

A program is a set of instructions expressed in a way that the computer can understand and execute. 

Programming Languages

These are the languages specially invented for the purpose of instructing computers to perform various operations in the correct sequence. Programming languages are called “lower” or “higher” depending on how close they are to the language, the computer itself uses (0s and 1s – low) or to the language people use (more English like – High).

Classification of Programming Languages

First Generation : 

Machine Language

Second  Generation :

Assembly Language

Third Generation :

High Level Language

Fourth Generation :

4 G L’s

Fifth Generation :

Application Generators





Natural Languages

Machine Language (First Generation)

Computers recognize and operate in binary numbers. So to communicate with a computer one must give instructions in binary language i.e., machine language. This machine language is the lowest level of language, which represents data and program instructions as 1s and 0s which corresponds to the on and off electrical states in the computer.

Each computer has its own set of instructions based on the design of its processor. E.g., 8085 is a microprocessor with 8-bit word length. Its instruction set (or machine language) is designed by using various combinations of these 8-bits. With these 8-bits we can have 256 (28) combinations, but 8085 microprocessor uses only 246 bit patterns and amounting to only 74 different instructions for performing various operations. These 74 different instructions are called its Instruction set. This binary language of communication with a predetermined instruction set is called the 8085 machine language.

Assembly Language (Second Generation)

Since it was difficult for people to communicate with computers in the language of Os and 1s, new symbolic codes called mnemonics were developed corresponding to each instruction, which form the assembly language. The mnemonic for a particular instruction consists of letters, which suggest the operation to be performed by that instruction (e.g., ADD for Addition, MULT for Multiplication etc..) 

The symbolic instructions are translated into binary coded instructions by a special program called an Assembler. Because an assembler translates the symbols, this type of symbolic program is referred to as an assembly language program.

A typical assembly language statement is divided into four parts called fields. They are

· Label

· Operation Code (Opcode)

· Operand(s)

· Comment

e.g.,

Label                   Opcode           Operand
Comment 

START
               COPY
          
A,B

; copy the content of A into B  

Some Assembly Languages
BAL     Basic Assembly Language
CAL     Common Assembly Language
High Level Language (Third Generation)

As assembly language is specific to a given machine, programs written in assembly language are not transferable from one machine to another. To overcome this limitation general purpose languages such as BASIC (Beginners All-purpose Symbolic Instruction Code), FORTRAN (FORmula TRANslation) have been devised. A program written in these languages can be machine-independent. These languages are called high-level languages. A single statement written in high-level language corresponds to several instructions in machine language. Another powerful facility offered by high-level language is the use of subroutines, which are programs in themselves.  

In high-level languages the programs are written in a sequence of statements in a form that people think while solving a problem. No matter which high-level language a program is written in, it must be translated into machine language before it can be executed. System software programs called compilers and interpreters perform this task.

Some High Level Languages are 

· BASIC

· FORTRAN

· COBOL

· PASCAL

· C

Fourth Generation Languages (4GLs)

The Fourth-Generation Language is any high level language designed to enable users who are not trained programmers to develop applications. Often it is based on a non-procedural language with relational database support. An operation that requires hundreds of lines in a 3GL such as COBOL typically requires only 5 to 10 lines in a 4GL.

The characteristics of a 4GL include English-like instructions, limited mathematical manipulation of data, automatic report formatting, sequencing (sorting) and record selection by criteria. 4GLs can improve productivity by a factor of 5 to 50.

Fifth Generation Languages 

Application Generators

Application generators are designed for use by computer professionals for developing full-scale information systems. While using application generators, programmers specify what task is to be performed by engaging in an interactive dialog with the systems. This is essentially a fill in the blank process. The code generators ask a question and the programmer respond by filling in the blank. 

Application generators might ask the user to categorise the proposed program as data entry, enquiry, report generation or file maintenance. Application generators interpret the programmer-supplied information and actually generate the program code or instructions in the form of programs. Code generators are currently in the infant stage of development. The code generated by the application generator must occasionally be supplemented with custom code to handle unique situations. When used properly, application generators can quadruple the output of programmers and systems analysis.

Natural Languages

Fifth generation languages are even more ill defined than fourth generation languages. They are most often called natural languages because of their resemblance to the “natural” spoken English language. The logic behind a natural language is that the programmer or user needs little or no training. The programmer simply writes or perhaps verbalizes processing specifications without regard to instruction syntax.

The use of a natural language to access a knowledge base is called a knowledge-based system.


Software Interface between Users and Hardware

Present trends in programming

The trend in software development is towards using high-level user-friendly fourth-generation languages.
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