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SYLLABUS

Unit-1 Introduction to Computers

Hardware - Software - Systems Software, Application Software and Packages. Fundamentals of operating system- windows, Unix/Linux. Introduction to World Wide-Internet operations. Data and Information-meaning & concept.
Unit-2 Programming language and generation

Lower level and high level language and different computer generation

Unit-3 Introduction to Memory Organization

Characteristic terms for various memory devices, main/primary memory, external/auxiliary memory, high speed memory, Introduction to I/O organization, CPU organization, ALU, control logics.

Unit-4 Telecommunication and Networks

Fundamental of Data Communication- Network Concepts and Classification, Telecommunications Media, Network Topologies.
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Office Automation applications - Word Processor (MS -Word), Spreadsheet & Presentation (MS PowerPoint).
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Introduction to Management Information System- Transaction Processing Information Systems, Accounting and Finance Systems, Marketing and Sales Systems, Production and Operation Management Systems, Human Resources Management Systems.

Unit-7 Introduction to Programming Concepts & flow charting

Models of computer data processing, flow charting technique-principles of flow charting, symbols used in flow charts, Benefits & limitations of flow chart, examples.

Unit-1 Introduction to Computers + unit 3. Introduction to Memory Organization
Computer

A computer is an electronic device, operating under the control of instructions stored in its own memory that can accept data (input), process the data according to specified rules, produce information (output), and store the information for future use1.

Functionalities of a computer

Any digital computer carries out five functions in gross terms:
· Takes data as Input

· Stores the data/instructions in its memory and use them when required.

· Processes the data and converts it into useful information.

· Generates the Output.

· Controls all the above four steps.
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Computer Components

Any kind of computers consists of HARDWARE AND SOFTWARE.

       Hardware:

Computer hardware is the collection of physical elements that constitutes a computer system. Computer hardware refers to the physical parts or components of a computer such as the monitor, mouse, keyboard, computer data storage, hard drive disk (HDD), system unit (graphic cards, sound cards, memory, motherboard and chips), etc. all of which are physical objects that can be touched.
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Input Devices

Input device is any peripheral (piece of computer hardware equipment to provide data and control signals to an information processing system such as a computer or other information appliance.

Input device Translate data from form that humans understand to one that the computer can work with. Most common are keyboard and mouse
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Example of Input Devices:-

	1. Keyboard
	2. Mouse (pointing device)
	3. Microphone

	4. Touch screen
	5. Scanner
	6. Webcam

	7. Touchpads
	8. MIDI keyboard
	9.

	10.Graphics Tablets
	11.Cameras
	12.Pen Input

	13.Video Capture Hardware
	14.Microphone
	15.Trackballs

	16.Barcode reader
	17.Digital camera
	18.Joystick

	19.Gamepad
	20.Electronic Whiteboard
	21.


Note: The most common use keyboard is the QWERTY keyboard. Generally standard Keyboard has 104 keys.

Central Processing Unit (CPU)

A CPU is brain of a computer. It is responsible for all functions and processes. Regarding computing power, the CPU is the most important element of a computer system.

The CPU is comprised of three main parts :

· Arithmetic Logic Unit (ALU): Executes all arithmetic and logical operations. Arithmetic calculations like as addition, subtraction, multiplication and division. Logical operation like compare numbers, letters, or special characters

· Control Unit (CU): controls and co-ordinates computer components.

1. Read the code for the next instruction to be executed.

2. Increment the program counter so it points to the next instruction.

3. Read whatever data the instruction requires from cells in memory.

4. Provide the necessary data to an ALU or register.

5. If the instruction requires an ALU or specialized hardware to complete, instruct the hardware to perform the requested operation.

* Registers :Stores the data that is to be executed next, "very fast storage area".

Primary Memory:-
1. RAM: Random Access Memory (RAM) is a memory scheme within the computer system responsible for storing data on a temporary basis, so that it can be promptly accessed by the processor as and when needed. It is volatile in nature, which means that data will be erased once supply to the storage device is turned off. RAM stores data randomly and the processor accesses these data randomly from the RAM storage. RAM is considered "random access" because you can access any memory cell directly if you know the row and column that intersect at that cell.
2. ROM (Read Only Memory): ROM is a permanent form of storage. ROM stays active regardless of whether power supply to it is turned on or off. ROM devices do not allow data stored on them to be modified.

Secondary Memory:-

Stores data and programs permanently: its retained after the power is turned off

1. Hard drive (HD): A hard disk is part of a unit, often called a "disk drive," "hard drive," or "hard disk drive," that store and provides relatively quick access to large amounts of data on an electromagnetically charged surface or set of surfaces.

2. Optical Disk: An optical disc drive (ODD) is a disk drive that uses laser light as part of the process of reading or writing data to or from optical discs. Some drives can only read from discs, but recent drives are commonly both readers and recorders, also called burners or writers. Compact discs, DVDs, and Blu-ray discs are common types of optical media which can be read and recorded by such drives. Optical drive is the generic name; drives are usually described as "CD" "DVD", or "Bluray", followed by "drive", "writer", etc. There are three main types of optical media: CD, DVD, and Blu-ray disc. CDs can store up to 700 megabytes (MB) of data and DVDs can store up to 8.4 GB of data. Blu-ray discs, which are the newest type of optical media, can store up to 50 GB of data. This storage capacity is a clear advantage over the floppy disk storage media (a magnetic media), which only has a capacity of 1.44 MB.

3. Flash Disk
A storage module made of flash memory chips. A Flash disks have no mechanical platters or access arms, but the term "disk" is used because the data are accessed as if they were on a hard drive. The disk storage structure is emulated.
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Output devices

An output device is any piece of computer hardware equipment used to communicate the results of data processing carried out by an information processing system (such as a computer) which converts the electronically generated information into human- readable form.
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Example on Output Devices:

	1.
	Monitor
	2. LCD Projection Panels

	3.
	Printers (all types)
	4. Computer Output Microfilm (COM)

	5.
	Plotters
	6.
	Speaker(s)

	7.
	Projector
	


Note : Basic types of monitors are a.Cathode Ray Tube (CRT). B. Liquid Crystal  

  Displays (LCD). c.light-emitting diode (LED).

Printer types: 1-Laser Printer. 2-Ink Jet Printer. 3-Dot Matrix Printer

Software

Software is a generic term for organized collections of computer data and instructions, often broken into two major categories: system software that provides the basic non- task-specific functions of the computer, and application software which is used by users to accomplish specific tasks.

Software Types

A. System software is responsible for controlling, integrating, and managing the individual hardware components of a computer system so that other software and the users of the system see it as a functional unit without having to be concerned with the low-level details such as transferring data from memory to disk, or rendering text onto a display. Generally, system software consists of an operating system and some fundamental utilities such as disk formatters, file managers, display managers, text editors, user authentication (login) and management tools, and networking and device control software.

B. Application software is used to accomplish specific tasks other than just running the computer system. Application software may consist of a single program, such as an image viewer; a small collection of programs (often called a software package) that work closely together to accomplish a task, such as a spreadsheet or text processing system; a larger collection (often called a software suite) of related but independent programs and packages that have a common user interface or shared data format, such as Microsoft Office, which consists of closely integrated word processor, spreadsheet, database, etc.; or a software system, such as a database management system, which is a collection of fundamental programs that may provide some service to a variety of other independent applications.

Comparison Application Software and System Software

	
	System Software
	Application Software

	
	Computer software, or just software is a general term primarily used for digitally stored data such as computer programs and other kinds of information read and written by

computers. App comes under computer software though it has a wide scope now.
	Application software, also known as an application or an "app", is computer software designed to help the user to perform specific tasks.

	Example:
	1) Microsoft Windows

2) Linux

3) Unix

4) Mac OSX

5) DOS
	1) Opera (Web Browser)

2) Microsoft Word (Word Processing)

3) Microsoft Excel (Spreadsheet software)

4) MySQL (Database Software)

5) Microsoft PowerPoint (Presentation Software)

6) Adobe Photoshop (Graphics Software)

	Interaction:
	Generally, users do not interact with system software as it works in the background.
	Users always interact with application software while doing different activities.

	Dependency:
	System software can run independently of the

application software.
	Application software cannot run without the presence of the system software.


Unit of Measurements

Storage measurements: The basic unit used in computer data storage is called a bit (binary digit). Computers use these little bits, which are composed of ones and zeros, to do things and talk to other computers. All your files, for instance, are kept in the computer as binary files and translated into words and pictures by the software (which is also ones and zeros). This two number system, is called a “binary number system” since it has only two numbers in it. The decimal number system in contrast has ten unique digits, zero through nine.

Computer Storage units

	Bit
	BIT
	0 or 1

	Kilobyte
	KB
	1024 bytes

	Megabyte
	MB
	1024 kilobytes

	Gigabyte
	GB
	1024 megabytes

	Terabyte
	TB
	1024 gigabytes


Size example

· 1 bit - answer to an yes/no question

· 1 byte - a number from 0 to 255.

· 90 bytes: enough to store a typical line of text from a book.

· 4 KB: about one page of text.

· 120 KB: the text of a typical pocket book.

· 3 MB - a three minute song (128k bitrate)

· 650-900 MB - an CD-ROM

· 1 GB -114 minutes of uncompressed CD-quality audio at 1.4 Mbit/s

· 8-16 GB - size of a normal flash drive

Speed measurement: The speed of Central Processing Unit (CPU) is measured by Hertz (Hz), Which represent a CPU cycle. The speed of CPU is known as Computer Speed.

	CPU SPEED MEASURES

	1 hertz or Hz
	1 cycle per second

	1 MHz
	1 million cycles per second or 1000 Hz

	1 GHz
	1 billion cycles per second or 1000 MHz


Computers classification

Computers can be generally classified by size and power as follows, though there is Considerable overlap:

· Personal computer: A small, single-user computer based on a microprocessor. In addition to the microprocessor, a personal computer has a keyboard for entering data, a monitor for displaying information, and a storage device for saving data.

· workstation: A powerful, single-user computer. A workstation is like a personal computer, but it has a more powerful microprocessor and a higher-quality monitor.

· Minicomputer : A multi-user computer capable of supporting from 10 to hundreds of users simultaneously.

· Mainframe: A powerful multi-user computer capable of supporting many hundreds or thousands of users simultaneously.

Supercomputer : An extremely fast computer that can perform hundreds of millions of instructions per second.

Laptop and Smartphone Computers

LAPTOP: A laptop is a battery or AC-powered personal computer that can be easily carried and used in a variety of locations. Many laptops are designed to have all of the functionality of a desktop computer, which means they can generally run the same software and open the same types of files. However, some laptops, such as netbooks, sacrifice some functionality in order to be even more portable.

Notebook: A notebook is a type of laptop that is designed to be even more portable. Notebooks are often cheaper than laptops or desktops. They are generally less powerful than other types of computers, but they provide enough power for email and internet access, which is where the name "notebook" comes from.

Mobile Device: A mobile device is basically any handheld computer. It is designed to be extremely portable, often fitting in the palm of your hand or in your pocket. Some mobile devices are more powerful, and they allow you to do many of  the same things you can do with a desktop or laptop computer. These include tablet computers, e-readers, and smartphones.

Tablet Computers: Like laptops, tablet computers are designed to be portable. However, they provide a very different computing experience. The most obvious difference is that tablet computers don't have keyboards or touchpads. Instead, the entire screen is touch-sensitive, allowing you to type on a virtual keyboard and use your finger as a mouse pointer. Tablet computers are mostly designed for consuming media, and they are optimized for tasks like web browsing, watching videos, reading e-books, and playing games. For many people, a "regular" computer like a desktop or laptop is still needed in order to use some programs. However, the convenience of a tablet computer means that it may be ideal as a second computer.

Smartphones: A smartphone is a powerful mobile phone that is designed to run a variety of applications in addition to phone service. They are basically small tablet computers, and they can be used for web browsing, watching videos, reading e-books, playing games and more.

Data, Information and Knowledge

Data: Data is an individual unit that contains raw materials which do not carry any specific meaning. Information is a group of data that collectively carries a logical meaning. Data doesn't depend on information. Information depends on data. Raw data alone is insufficient for decision making. Facts and figures which relay something specific, but which are not organized in any way and which provide no further information regarding patterns, context, etc. So data means "unstructured facts and figures that have the least impact on the typical manager."

Information: For data to become information, it must be contextualized, categorized, calculated and condensed. Information thus paints a bigger picture; it is data with relevance and purpose. It may convey a trend in the environment, or perhaps indicate a pattern of sales for a given period of time. Essentially information is found "in answers to questions that begin with such words as who, what, where, when, and how many".

	S No.
	Difference Between Data and Information

	
	Data
	Information

	1
	Data is unorganised and unrefined facts
	Information comprises processed, organised data presented in a meaningful context

	2
	Data is an individual unit that contains raw materials which do not carry any specific meaning.
	Information is a group of data that collectively carries a logical meaning.

	3
	Data doesn’t depend on information.
	Information depends on data.

	4
	Raw data alone is insufficient for decision making
	Information is sufficient for decision making

	5
	An example of data is a student’s test score
	The average score of a class is the information derived from the given data.


Knowledge: Knowledge is closely linked to doing and implies know-how and understanding. The knowledge possessed by each individual is a product of his experience, and encompasses the norms by which he evaluates new inputs from his surroundings.

The content of the human mind can be classified into four categories:

1. Data: symbols

2. Information: data that are processed to be useful; provides answers to "who", "what", "where", and "when" questions

3. Knowledge: application of data and information; answers "how" questions

4. Wisdom: evaluated understanding.

We need to understand that processing data produced Information and process Information produces Knowledge and so on

Characteristics of Computer

Speed, accuracy, diligence, storage capability and versatility are some of the key characteristics of a computer. A brief overview of these characteristics are

· Speed: The computer can process data very fast, at the rate of millions of instructions per second. Some calculations that would have taken hours and days to complete otherwise, can be completed in a few seconds using the computer. For example, calculation and generation of salary slips of thousands of employees of an organization, weather forecasting that requires analysis of a large amount of data related to temperature, pressure and humidity of various places, etc.

· Accuracy: Computer provides a high degree of accuracy. For example, the computer can accurately give the result of division of any two numbers up to 10 decimal places.

· Diligence: When used for a longer period of time, the computer does not get tired or fatigued. It can perform long and complex calculations with the same speed and accuracy from the start till the end.

· Storage Capability: Large volumes of data and information can be stored in the computer and also retrieved whenever required. A limited amount of data can be stored, temporarily, in the primary memory. Secondary storage devices like floppy disk and compact disk can store a large amount of data permanently.

· Versatility: Computer is versatile in nature. It can perform different types of tasks with the same ease. At one moment you can use the computer to prepare a letter document and in the next moment you may play music or print a document. Computers have several limitations too. Computer can only perform tasks that it has been programmed to do.

Computer cannot do any work without instructions from the user. It executes instructions as specified by the user and does not take its own decisions.

Computer Viruses*
Viruses: A virus is a small piece of software that piggybacks on real programs. For example, a virus might attach itself to a program such as a spreadsheet program. Each time the spreadsheet program runs, the virus runs, too, and it has the chance to reproduce (by attaching to other programs) or wreak havoc.

•E-mail viruses: An e-mail virus travels as an attachment to e-mail messages, and usually replicates itself by automatically mailing itself to dozens of people in the victim's e-mail address book. Some e-mail viruses don't even require a double-click -- they launch when you view the infected message in the preview pane of your e-mail software [source: Johnson].

•Trojan horses: A Trojan horse is simply a computer program. The program claims to do one thing (it may claim to be a game) but instead does damage when you run it (it may erase your hard disk). Trojan horses have no way to replicate automatically.

•Worms: A worm is a small piece of software that uses computer networks and security holes to replicate itself. A copy of the worm scans the network for another machine that has a specific security hole. It copies itself to the new machine using the security hole, and then starts replicating from there, as well.

What are some tips to avoid viruses and lessen their impact?*
· Install anti-virus software from a reputable vendor. Update it and use it regularly.

· In addition to scanning for viruses on a regular basis, install an "on access" scanner (included in most anti-virus software packages) and configure it to start each time you start up your computer. This will protect your system by checking for viruses each time you run an executable file.

· Use a virus scan before you open any new programs or files that may contain executable code. This includes packaged software that you buy from the store as well as any program you might download from the Internet.

· If you are a member of an online community or chat room, be very careful about accepting files or clicking links that you find or that people send you within the community.

· Make sure you back up your data (documents, bookmark files, important email messages, etc.) on disc so that in the event of a virus infection, you do not lose valuable work.

Unit-2 Programming language and generation

A programming language is a system of notation for writing computer programs. Most programming languages are text-based formal languages, but they may also be graphical. They are a kind of computer language.
The description of a programming language is usually split into the two components of syntax (form) and semantics (meaning), which are usually defined by a formal language. Some languages are defined by a specification document (for example, the C programming language is specified by an ISO Standard) while other languages (such as Perl) have a dominant implementation that is treated as a reference. Some languages have both, with the basic language defined by a standard and extensions taken from the dominant implementation being common.

Levels Of Programming Language.

1. Microcode
2. Machine code
3. Assembly Language

4. Low-level Programming Language

5. High-level Programming Language

Microcode - Microcode typically resides in special high-speed memory and translates machine instructions, state machine data, or other input into sequences of detailed circuit-level operations. It separates the machine instructions from the underlying electronics so that instructions can be designed and altered more freely.

Machine code - Machine code, also known as machine language, is the elemental language of computers. It is read by the computer's central processing unit (CPU), is composed of digital binary numbers and looks like a very long sequence of zeros and ones.

Assembly language - An assembly language is a programming language that communicates with the hardware of a computer directly. An assembly language allows a software developer to code using words and expressions that can be easier to understand and interpret than the binary or hexadecimal data the computer stores and reads. Assembly languages often serve as intermediaries, allowing for developing more complex programming languages, which can offer further efficiency to a developer.

How do assembly languages work ?

Assembly languages differ between hardware architectures. A computer's architecture includes its machine components, hardware design, processor and the relationships it has with other machines. Specific computer architectures have corresponding assembly languages. Although the assembly languages are specific to their hardware, they typically run various operating systems, meaning an assembly language can often be compatible with any programming language.

Example of assembly language

"EAX," "EBX" and "ECX" are the variables. The first line of code loads "3" into the register "eax." The second line of code loads "4" into the register "ebx." Finally, the last line of code adds "eax" and "ebx" and stores the result of the addition, which is seven, in "ecx."

Generations of Computers

Generation in computer terminology is a change in technology a computer is/was being used. Initially, the generation term was used to distinguish between varying hardware technologies. Nowadays, generation includes both hardware and software, which together make up an entire computer system.

There are five computer generations known till date. Each generation has been discussed in detail along with their time period and characteristics. In the following table, approximate dates against each generation has been mentioned, which are normally accepted.

Following are the main five generations of computers.

	Sl. No.
	Generation & Description

	1
	First Generation
The period of first generation: 1946-1959. Vacuum tube based.

	2
	Second Generation
The period of second generation: 1959-1965. Transistor based.

	3
	Third Generation
The period of third generation: 1965-1971. Integrated Circuit based.

	4
	Fourth Generation
The period of fourth generation: 1971-1980. VLSI microprocessor based.

	5
	Fifth Generation
The period of fifth generation: 1980-onwards. ULSI microprocessor based.


First Generation Computers

The period of first generation was from 1946-1959. The computers of first generation used vacuum tubes as the basic components for memory and circuitry for CPU (Central Processing Unit). These tubes, like electric bulbs, produced a lot of heat and the installations used to fuse frequently. Therefore, they were very expensive and only large organizations were able to afford it.

In this generation, mainly batch processing operating system was used. Punch cards, paper tape, and magnetic tape was used as input and output devices. The computers in this generation used machine code as the programming language.

The main features of the first generation are:

· Vacuum tube technology

· Unreliable

· Supported machine language only

· Very costly

· Generates lot of heat

· Slow input and output devices

· Huge size

· Need of AC

· Non-portable

· Consumes lot of electricity

Some computers of this generation were:

· ENIAC

· EDVAC

· UNIVAC

· IBM-701

· [image: image7.jpg]Processing

Data

Information



IBM-750

Second Generation Computers

The period of second generation was from 1959-1965. In this generation, transistors were used that were cheaper, consumed less power, more compact in size, more reliable and faster than the first-generation machines made of vacuum tubes. In this generation, magnetic cores were used as the primary memory and magnetic tape and magnetic disks as secondary storage devices.

In this generation, assembly language and high-level programming languages like FORTRAN, COBOL were used. The computers used batch processing and multiprogramming operating system.

The main features of second generation are:

· Use of transistors

· Reliable in comparison to first generation computers

· Smaller size as compared to first generation computers

· Generates less heat as compared to first generation computers

· Consumed less electricity as compared to first generation computers

· Faster than first generation computers

· Still very costly

· AC required

· Supported machine and assembly languages

Some computers of this generation were:

· IBM 1620

· IBM 7094

· CDC 1604

· CDC 3600

· UNIVAC 1108
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Third Generation Computers

The period of third generation was from 1965-1971. The computers of third generation used Integrated Circuits (ICs) in place of transistors. A single IC has many transistors, resistors, and capacitors along with the associated circuitry.

The IC was invented by Jack Kilby. This development made computers smaller in size, reliable, and efficient. In this generation remote processing, time-sharing, multi-programming operating system were used. High-level languages (FORTRAN-II TO IV, COBOL, PASCAL PL/1, BASIC, ALGOL-68 etc.) were used during this generation.

The main features of third generation are:

· IC used

· More reliable in comparison to previous two generations

· Smaller size

· Generated less heat

· Faster

· Lesser maintenance

· Costly

· AC required

· Consumed lesser electricity

· Supported high-level language

Some computers of this generation were:

· IBM-360 series

· Honeywell-6000 series

· PDP (Personal Data Processor)

· IBM-370/168

· TDC-316
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Fourth Generation Computers

The period of fourth generation was from 1971-1980. Computers of fourth generation used Very Large Scale Integrated (VLSI) circuits. VLSI circuits having about 5000 transistors and other circuit elements with their associated circuits on a single chip made it possible to have microcomputers of fourth generation.

Fourth generation computers became more powerful, compact, reliable, and affordable. As a result, it gave rise to Personal Computer (PC) revolution. In this generation, time sharing, real time networks, distributed operating system were used. All the high-level languages like C, C++, DBASE etc., were used in this generation.

The main features of fourth generation are:

· VLSI technology used

· Very cheap

· Portable and reliable

· Use of PCs

· Very small size

· Pipeline processing

· No AC required

· Concept of internet was introduced

· Great developments in the fields of networks

· Computers became easily available

Some computers of this generation were:

· DEC 10

· STAR 1000

· PDP 11

· CRAY-1(Super Computer)

· CRAY-X-MP(Super Computer)

Fifth Generation Computers

The period of fifth generation is 1980-till date. In the fifth generation, VLSI technology became ULSI (Ultra Large Scale Integration) technology, resulting in the production of microprocessor chips having ten million electronic
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components.

This generation is based on parallel processing hardware and AI (Artificial Intelligence) software. AI is an emerging branch in computer science, which interprets the means and method of making computers think like human beings. All the high-level languages like C and C++, Java, .Net etc., are used in this generation.

The main features of fifth generation are:

· ULSI technology

· Development of true artificial intelligence

· Development of Natural language processing

· Advancement in Parallel Processing

· Advancement in Superconductor technology

· More user-friendly interfaces with multimedia features

· Availability of very powerful and compact computers at cheaper rates

Some computer types of this generation are:

· Desktop

· Laptop

· Notebook

· Ultrabook

· Chromebook

Unit-4 Telecommunication and Networks

INTRODUCTION

Data communications and networking may be the fastest growing technologies in our culture today. One of the ramifications of that growth is a dramatic increase in the number of professions where an understanding of these technologies is essential for success and a proportionate increase in the number and types of students taking courses to learn about them.

Data communications and networking are changing the way we do business and the way we live. Business decisions have to be made ever more quickly, and the decision makers require immediate access to accurate information. Why wait a week for that report from Germany to arrive by mail when it could appear almost instantaneously through computer networks? Businesses today rely on computer networks and internetworks. But before we ask how quickly we can get hooked up, we need to know how networks operate, what types of technologies are available, and which design best fills which set of needs.

The development of the personal computer brought about tremendous changes for business, industry, science, and education. A similar revolution is occurring in data communications and networking. Technological advances are making it possible for communications links to carry more and faster signals. As a result, services are evolving to allow use of this expanded capacity.

Research in data communications and networking has resulted in new technologies. One goal is to be able to exchange data such as text, audio, and video from all points in the world. We want to access the Internet to download and upload information quickly and accurately and at any time.

This part addresses four issues: data communications, networks, the Internet, and protocols and standards. First we give a broad definition of data communications. Then we define networks as a highway on which data can travel. The Internet is discussed as a good example of an internetwork (a network of networks). Finally, we discuss different types of protocols, the difference between protocols and standards, and the organizations that set those standards.

 Networks exist so that data may be sent from one place to another- the basic concept of data communications. To fully grasp this project, we must understand the data communication components, how different types of data can be represented, and how to create a data flow.

Data communications between remote parties can be achieved through a process called networking, involving the connection of computers, media, and networking devices.

Protocols and standards are vital to the implementation of data communications and networking. Protocols refer to the rules; a standard is a protocol that has been adopted by vendors and manufacturers.

Network models serve to organize, unify, and control the hardware and software components of data communications and networking. Although the term “network model” suggests a relationship to networking, the model also encompasses data communications.

The two dominant networking models are the Open System Interconnection (OSI) and the Internet model (TCP/IP). The first is a theoretical framework; the second is the actual model used in today’s data communications. So, we will discuss the OSI model to give a general background. We then concentrate on the Internet model.

DATA COMMUNICATIONS

When we communicate, we are sharing information. This sharing can be local or remote. Between individuals, local communications usually occurs face to face, while remote communication takes place over distance. The term telecommunication, which includes telephony, telegraphy, and television, means communication at distance (tele is Greek for “far”).

The word data refers to information presented in whatever form is agreed upon by the parties creating and using the data.

Data communications are the exchange of data between two devices via some form of transmission medium such as a wire cable. For data communications to occur, the communicating devices must be part of a communication system made up of a combination of hardware (physical equipment) and software (programs). The effectiveness of a data communications system depends on four fundamental characteristics: delivery, accuracy, timeliness, and jitter.

Delivery. The system must deliver data to the correct destination. Data must be received by the intended device or user and only by that device or user.

Accuracy. The system must deliver the data accuracy. Data that have been altered in transmission  and left uncorrected are unusable.

Timeliness. The system must deliver data in a timely manner. Data delivered late are useless. In the   case of video and audio, timely delivery means delivering data as they are produced, in the same order that they are produced, and without significant delay. This kind of delivery is called real-time transmission.

Jitter. Jitter refers to the variation in the packet arrival time. It is the uneven delay in the delivery of audio or video packets. For example, let us assume that video packets are sent every 30 ms. If some of the packets arrive with 30-ms delay and others with 40-ms delay, an uneven quality in the video is the result.

            Components. A data communications system has five components:

            Message. The message is the information (data) to be communicated. Popular forms of information  

            include text, numbers, pictures, audio, and video.

           Sender. The sender is the device that sends the data message. It can be a computer, workstation,  

           telephone handset, video camera, and so on.

           Receiver. The receiver is the device that receives the message. It can be a computer, workstation,  

           telephone handset, television, and so on.

          Transmission medium. The transmission medium is the physical path by which a message travels    

          from sender to receiver. Some examples of transmission media include twisted-pair wire, coaxial 

          cable, fiber-optic cable, and radio waves.

          Protocols. A protocol is a set of rules that govern data communications. It represents an agreement 

          between the communicating devices. Without a protocol, two devices may be connected but not     

         communicating, just as a person speaking French cannot be understood by a person who speaks only 

         Japanese.

Data Flow. Communication between two devices can be simplex, half-duplex, or full- duplex.

        Simplex. In simplex mode, the communication is unidirectional, as on a one-way street. Only one of  

        the two devices on a link can transmit; the other can only receive.

        Keyboards and traditional monitors are examples of simplex devices. The keyboard can only  

        introduce input; the monitor can only accept output. The simplex mode can use the entire capacity of 

        the channel to send data in one direction.

        Half-Duplex. In half-duplex mode, each station can both transmit and receive, but not at the same  

        time. When one device is sending, the other can only receive, and vice versa.

The half-duplex mode is like a one-lane road with traffic allowed in both directions. When cars are travelling in one direction, cars going the other way must wait. In a half-duplex transmission, the entire capacity of a channel is taken over by whichever of the two devices is transmitting at the time.

The half-duplex mode is used in cases where there is no need for communication in both directions at the same time; the entire capacity of the channel can be utilized for each direction.

Full-Duplex. In full-duplex mode (also called duplex), both stations can transmit and receive simultaneously. The full-duplex mode is like a two-way street with traffic flowing in both directions at the same time. In full-duplex mode, signals going in one direction share the capacity of the link with signals going in other direction. The sharing can occur in two ways: Either the link must contain physically separate transmission paths, one for sending and the other for receiving; or the capacity of the channel is divided between signals travelling in both directions.

One common example of full-duplex communication is the telephone network. When two people are communicating by a telephone line, both can talk and listen at the same time. The full-duplex mode is used when communication in both directions is required all the time. The capacity of the channel, however, must be divided between the two directions.

NETWORKS

A network is a set of devices (often referred as nodes) connected by communication link(s). A node can be a computer, printer, or any other device capable of sending and/or receiving data generated by other nodes on the network.

Distributed Processing. Most networks use a distributed processing, in which a task is divided among multiple computers. Instead of one single large machine being responsible for all aspects of a process, separate computers (usually a personal computer or workstation) handle a subset.

Network Criteria. A network must be able to meet a certain number of criteria. The most important of these are performance, reliability, and security.

Performance. Performance can be measured in many ways, including transit time and response time. Transit time is the amount of time required for a message to travel from one device to another. Response time is the elapsed time between an inquiry and a response. The performance of a network depends on a number of factors, including the number of users, the type of transmission medium, the capabilities of the connected hardware, and the efficiency of the software. Performance is often evaluated by two networking metrics: throughput and delay. We often need more throughput and less delay. However, these two criteria are often contradictory. If we want to send more data to the network, we may increase throughput but we increase the delay because of traffic congestion in the network.

Reliability. In addition to accuracy of delivery, network reliability is measured by the frequency of failure, the time it takes a link to recover from a failure, and the network’s robustness in a catastrophe.

Security. Network security issues include protecting data from unauthorized access, protecting data from damage and development, and implementing policies and procedures for recovery from breaches and data losses.

Overview of Computer Applications in Public Services and Business

In this chapter, we will discuss the application of computers in various fields.

Business

Computer Fundamentals

A computer has high speed of calculation, diligence, accuracy, reliability, or versatility which has made it an integrated part in all business organizations.

Computer is used in business organizations for −

Payroll calculations

Budgeting

Sales analysis

Financial forecasting

Managing employee database

Maintenance of stocks, etc.

Banking

Computer Banking

         Today, banking is almost totally dependent on computers.

         Banks provide the following facilities –

         Online accounting facility, which includes checking current balance, making deposits and overdrafts,             

         checking interest charges, shares, and trustee records.

         ATM machines which are completely automated are making it even easier for customers to deal with 

         banks.

Insurance

Computer Insurance

       Insurance companies are keeping all records up-to-date with the help of computers. Insurance    

       companies, finance houses, and stock broking firms are widely using computers for their concerns.

       Insurance companies are maintaining a database of all clients with information showing −

       Procedure to continue with policies

       Starting date of the policies

       Next due installment of a policy

       Maturity date

       Interests due

       Survival benefits

       Bonus

       Education

Computer Educational

The computer helps in providing a lot of facilities in the education system.

      The computer provides a tool in the education system known as CBE (Computer Based Education).

      CBE involves control, delivery, and evaluation of learning.

      Computer education is rapidly increasing the graph of number of computer students.

There are a number of methods in which educational institutions can use a computer to educate the students.It is used to prepare a database about performance of a student and analysis is carried out on this basis.

Marketing

In marketing, uses of the computer are following −

Computer Marketing

     Advertising − With computers, advertising professionals create art and graphics, write and revise copy,   

     and print and disseminate ads with the goal of selling more products.

     Home Shopping − Home shopping has been made possible through the use of computerized catalogues     

     that provide access to product information and permit direct entry of orders to be filled by the     

     customers.

Healthcare

Computers have become an important part in hospitals, labs, and dispensaries. They are being used in hospitals to keep the record of patients and medicines. It is also used in scanning and diagnosing different diseases. ECG, EEG, ultrasounds and CT scans, etc. are also done by computerized machines.

Following are some major fields of health care in which computers are used.

Computer Healthcare

       Diagnostic System − Computers are used to collect data and identify the cause of illness.

       Lab-diagnostic System − All tests can be done and the reports are prepared by computer.

       Patient Monitoring System − These are used to check the patient's signs for abnormality such as in

       Cardiac Arrest, ECG, etc.

       Pharma Information System − Computer is used to check drug labels, expiry dates, harmful side  

       effects, etc.

      Surgery − Nowadays, computers are also used in performing surgery.

Engineering Design

Computers are widely used for Engineering purpose.

       One of the major areas is CAD (Computer Aided Design) that provides creation and modification of    

        images. Some of the fields are −

Computer Engineering

Structural Engineering − Requires stress and strain analysis for design of ships, buildings, budgets, airplanes, etc.

Industrial Engineering − Computers deal with design, implementation, and improvement of integrated systems of people, materials, and equipment.

Architectural Engineering − Computers help in planning towns, designing buildings, determining a range of buildings on a site using both 2D and 3D drawings.

Military

Computer Military

Computers are largely used in defence. Modern tanks, missiles, weapons, etc. Military also employs computerized control systems. Some military areas where a computer has been used are −

       Missile Control

       Military Communication

       Military Operation and Planning 

       Smart Weapons

Communication

Communication is a way to convey a message, an idea, a picture, or speech that is received and understood clearly and correctly by the person for whom it is meant. Some main areas in this category are −

Computer Communication

E-mail

Chatting

Usenet

FTP

Telnet

Video-conferencing

Government

Computers play an important role in government services. Some major fields in this category are −

Computer Government

Budgets

Sales tax department

Income tax department

Computation of male/female ratio

Computerization of voters lists

Computerization of PAN card

Weather forecasting

Microsoft Word is a computer application program written by Microsoft. It is mainly used to design text for presentation.

Our MS Word tutorial includes all topics of MS Word such as save the document, correct error, word count, font size, font style, apply a style, customize a style, page size, page margin, insert header and footer and more.

What is Microsoft Word

Microsoft Word is word processing software. It is developed by Microsoft and is part of Microsoft Office Suite. It enables you to create, edit and save professional documents like letters and reports.
Brief History

Microsoft word was released in 1983 as Multi-Tool Word. Its first version was based on the framework of Bravo which was world's first graphical writing program.

Microsoft renamed Multi Tool Word to Microsoft Word, and then in October 1983, Microsoft released its first version for the IBM PC.

In 1985, Microsoft ported it to the Macintosh which was different from its DOS-based counterpart, i.e. Macintosh offered various major interface changes.

In 1989, Microsoft released a new version of Word for its Windows operating systems. It was the Microsoft Word who introduced the concept of WYSIWYG (What You See Is What You Get), i.e. it allowed to create and display bold and italics text.

MS Word Tutorial
· MS Word Tutorial

· Microsoft office button

· Quick Access Toolbar

· Title Bar

· Ribbon and Tabs

· Ruler

Text Basics
· Insert Text

· Delete Text

· Select Text

· Copy and Paste Text

· Save the Document

Proofing Features
· Correct Errors

· Check Word Count

Formatting Text
· Format Font Size

· Format Font Style

· Format Font Color

· Change Text Case

· Format Text Alignment
· Insert a Text Box

· Bold, Italic and Underline

Formatting Paragraph
· Create First Line Indent

· Apply a Style

· Customize a Style

· Create a New Style

Modify Page Layout
· Change Page Orientation

· Change Page Size

· Change Page Margins

· Insert Break

· Insert Header Footer

Working with Tables
· To Insert Table

· Convert Text to Table

· Add Row in Table

· Add Column in Table

· Delete Column/Row

· Modify Table

· Split Text to Column

Inserting Illustrations
· Insert Smart Art

· Add Text in Smart Art

· Insert Picture

· Insert Clip Art

· Format Picture

Working with Lists
· Create Lists

· Use Symbols as Bullets

Using WordArt
· Insert WordArt

· Format WordArt

What is Excel?

Excel is a spreadsheet program from Microsoft and a component of its Office product group for business applications. Microsoft Excel enables users to format, organize and calculate data in a spreadsheet.

By organizing data using software like Excel, data analysts and other users can make information easier to view as data is added or changed. Excel contains a large number of boxes called cells that are ordered in rows and columns. Data is placed in these cells.  

Excel is a part of the Microsoft Office and Office 365 suites and is compatible with other applications in the Office suite. The spreadsheet software is available for Windows, macOS, Android and iOS platforms.
Common Excel use cases

Excel is most commonly used in business settings. For example, it is used in business analysis, human resource management, operations management and performance reporting. Excel uses a large collection of cells formatted to organize and manipulate data and solve mathematical functions. Users can arrange data in the spreadsheet using graphing tools, pivot tables and formulas. The spreadsheet application also has a macro programming language called Visual Basic for Applications.

Organizations use Microsoft Excel for the following:

· collection and verification of business data;

· business analysis;

· data entry and storage;

· data analysis;

· performance reporting;

· strategic analysis;

· accounting and budgeting;

· administrative and managerial management;

· account management;

· project management; and

· office administration.

Excel terminology and components

Excel has its own terminology for its components, which new users may not immediately find understandable. Some of these terms and components include the following:

· Cell. A user enters data into a cell, which is the intersection of a column and row.  

· Cell reference. This is the set of coordinates where a cell is located. Rows are horizontal and numbered whereas columns are vertical and assigned a letter.

· Active cell. This is the currently selected cell, outlined by a green box.

· Workbook. This is an Excel file that contains one or more worksheets.

· Worksheet. These are the different documents nested within a Workbook.

· Worksheet tab. These are the tabs at the bottom left of the spreadsheet.

· Column and row headings. These are the numbered and lettered cells located just outside of the columns and rows. Selecting a header highlights the entire row or column.

· Formula. Formulas are mathematical equations, cell references or functions that can be placed inside a cell to produce a value. Formulas must start with an equal "=" sign.

· Formula bar. This is the long input bar that is used to enter values or formulas in cells. It is located at the top of the worksheet, next to the "fx" label.

· Address bar. This bar located to the left of the formula bar shows the number and letter coordinates of an active cell. 

· Filter. These are rules a user can employ to select what rows in a worksheet to display. This option is located on the top right of the home bar under "Sort & Filter." An auto filter option can be selected to show rows that match specific values.

· AutoFill. This feature enables users to copy data to more than one cell automatically. With two or more cells in a series, a user can select both cells and drag the bottom right corner down to autofill the rest of the cells.

· AutoSum. This feature enables users to add multiple values. Users can select the cells they want to add and press the Alt and Equal keys. There is also a button to enable this feature on the top right of the home page, above "Fill" and to the left of "Sort & Filter."

· PivotTable. This data summarization tool sorts and calculates data automatically. This is located under the insert tab on the far left.

· PivotChart. This chart acts as a visual aid to the PivotTable, providing graph representations of the data. It is located under the middle of the insert page, next to maps.

· Source data. This is the information that is used to create a PivotTable.
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Advanced Excel capabilities

More advanced tools in Excel include the following:

TREND function. This tool is used to calculate linear trend lines through a set of Y or X values. It can be used for time series trend analysis or projecting future trends. Trendlines can be used on charts.

VLOOKUP. The Vertical Lookup, or VLOOKUP function, can be used to search for values in a larger data set and pull that data into a new table. VLOOKUP is a cell input command that looks like =VLOOKUP(). The parentheses include the data the user wants to look up, where to look for it, the column number with the value to return; or optionally, the user can specify an Approximate or Exact match indicated by True or False.

Table Array. This is a combination of two or more tables with data and values linked and related to one another. This is part of VLOOKUP.

Col_index_num. Another value when creating a table array that specifies the column from where data is being pulled.

Range_lookup. This value in VLOOKUP provides information closest to what a user wants to find when nothing matches other variables. This is represented by a true or false label. False gives the exact value a user is looking for and True gives results from a variable data range.

MAX and MIN functions. These functions provide the maximum and minimum values from selected data sets. MAX is used to find the maximum value in a function tab and MIN is used to find the minimum value.

AND function. This function has more than one criteria set when searching variables. If a variable matches the criteria, the value will be returned as true; if not, it will be returned as false. The input for the function should look like this: =AND (logical1, [logical2], ...).

Additional functions for use in Excel include subtract, multiply, divide, count, median, concatenate and other logical functions similar to AND, such as OR.

MS PowerPoint
PowerPoint is the leading multimedia presentation software. PowerPoint is a high-powered software tool used for presenting information in a dynamic slide show format. Text, charts, graphs, sound effects and video are just some of the elements PowerPoint can incorporate into your presentations with ease. 

There are many ways to use Microsoft PowerPoint: 

· To create a "slide show" on the computer 

· To create overhead transparencies

· To quickly create a presentation to publish on the World Wide Web

· The slides can be arranged and printed as handouts for reference.

PowerPoint vocabulary
Slide: An individual screen in a slide show. 

Slide Show or Presentation: A series of slides displayed in sequence. A slide show can be controlled manually or automatically. 

Object: Any element that appears on a PowerPoint slide, such as clip art, text, drawings, charts, sounds, and video clips. You can refer to a clip art object, a text object, a title object, a drawing object, etc. 

Slide Transition: A special effect used to introduce a slide during a slide show. For example, you can fade in from black, or dissolve from one slide to another. Click on the "Transitions" Ribbon Tab to add interesting transitions.

Animation– Add a special visual or sound effect to text or an object. To add interesting animations to objects in slide shows, click the picture or Text Box you want to animate, then the  "Animations" Ribbon Tab.

Basic Rules
· Use the KISS Principal (Keep It Simple and Straightforward) – Too many bells and whistles will cloud the message.

· Make bullet points easy to read

· Keep text easy to understand

· Use concise wording

· Keep Font Size Large

· Stick to a single background or design template

· No more than one font should be used per slide

· Incorporate only one thought per slide

· It is best to leave the first slide of a presentation alone and not animate it.

Functional and Enterprise Management Systems
Enterprise Management Systems (EMS), sometimes just known as Enterprise Systems (ES) are enterprise-scale application software packages which address the different software needs of large organisations - similar to ERP. They allow IT teams to support and manage large, complex and sometimes geographically-dispersed IT infrastructure and applications.

Most EMS solutions will include core business functions like financial processing, HR management, Customer Relationship Management (CRM), budgeting, sales activity and logistics and supply chain management. Most EMS tools are presented as a single package, but can also be bespoke systems created around an organisation's specific needs.

Enterprise Management Systems are designed primarily for large organisations, as the name suggests, and are usually not suitable for small or medium organisations due to implementation costs and the less complex IT infrastructure often found in smaller businesses.
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