UNIT-1
Introduction to Computers


 

	Introduction to Computers is an article for students new to computers.


	We are living in an information age dependent upon digital information. Digital information is electronic information, the result of computer processing. Every type of job relies upon getting information, using it, managing it, and relaying information to others. Computers enable the efficient processing and storage of information.
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Computers vary in their ability to cope with data and instructions, the volume of data they can process, the type of
instructions they can execute efficiently, their speed and so on. They vary in their architecture (how they are made), their
size and complexity-they could have just a single terminal such as a small office PC or a large number of terminals such as a
railway booking office.

What do computers have? Computers have physical components and circuitry-called hardware which are capable of
executing a set of instructions written in a particular format called programs which operate on data which the computer can
accept. A set of programs capable of solving a problem is called software.





The Four Operations of a Computer System

Input

Home computers are microcomputers. Input is supplied to the microcomputer with the use of a keyboard, a mouse, or another input device. These input devices may be called peripheral devices. 

Processing

Processing is done inside the computer in an area called the central processing unit (CPU). Processing is the conversion of input to output.

Storage

Storage refers to holding information somewhere. 
RAM, Random Access Memory, is short-term memory. It is volatile memory because the memory is automatically "erased" when the power is turned off or interrupted. The RAM memory is located inside the computer case on the motherboard. A motherboard is not the keyboard. The keyboard is what you type with. A motherboard holds RAM memory, electronic circuits and other computer parts including the central processing unit. ROM, Read-Only-Memory, is not volatile meaning the memory is still there when power is interrupted or turned off. When the computer is turned back on again, ROM memory is still in storage on the internal hard disk. 

Output

Output is the result of a computer process. Output may be viewed on a monitor screen, heard through speakers, printed on printers, and so forth. Output devices may be considered hardware and are also considered to be peripheral devices.

A Basic Computer "System"

A computer system refers to the computer AND all of its equipment. Equipment like speakers, printer, keyboard, scanner, etc. is called peripheral equipment, sometimes shortened to "peripherals". The central processing unit (CPU) is considered to be "the computer". Without peripheral equipment (such as monitor, printer, speakers, etc.) for input and output the microcomputer (home computer) will not be able to do anything you find useful.
 
Your computer system cannot help you type a letter unless you have some type of software (program) to do this. Most typing is handled by a "word processing" program. A software program for your computer can be purchased at stores like Office Depot, Staples, and computer stores. Check your local telephone directory for a computer store in your area. Sometimes when you purchase a computer it already has a word processing program installed. If you buy a computer from a large electronics chain store, even if you have to travel out of town, you will get a better price as a rule than buying from a smaller chain store in town. Ask in town first, if they would be willing to match another store's Advertised price... See "Buying A Computer", next. 

Central Processing Unit and Software Compatibility

The computer processor inside a PC or PC-clone computer has totally different architecture (microscopic "wiring" schematic) inside the central processing unit chip (the CPU, or "chip"). In other words, the specific way the circuits are laid out in a computer chip (CPU, central processing unit) is called the chip architecture. PC chips and Mac chips have processing units with totally different architecture. Software is not interchangeable. Buy Mac software for the Macintosh and buy PC software for PC computers. An Apple or Mac computer is not a PC. Most PC Computers are sold new with a Windows operating system but keep in mind that other operating systems can also run on PC-architecture machines. One example of another operating system that can run on a PC machine is Linux for Windows. When two operating systems are on a disk they are installed on separate "partitions" of the disk. That is similar to two songs on one CD having to be on separate "tracks".


 

Hardware and Software

Usually, things you can see and touch on a computer or inside a computer are called "hardware" whereas programs for the computer (digital instructions) are called software. Software is created by a computer programmer who writes lines of code for the computer. An interpreter or compiler is a smaller program which changes the programmer's code into machine instructions for the central processing unit. After much testing and debugging, the programmer's code is finally "packaged" into executable files which make up the final "software" which can be purchased later, or might be "bundled" with the computer when you buy it (meaning that some software is already installed when you buy the computer.)


 


Characteristics of Computer
There are 8 important characteristics features of a computer. This post give you an idea of Characteristics of a computer.  A computer is an electronic computing device which performs the execution according to the given set of instructions called program. It accepts the data, processes it and produces the information.Main Characteristics of Computer are

The characteristics of computer are 

Speed, Accuracy, Automatic, Endurance, Versatility, Storage, Reduction of cost, Intelligent quotient.

Now I will explain each of the characteristic features of a computer in the following headings.

Celerity (High Speed)

It denotes the speed of a computer. The computer present in the modern world has the speed of nano and pico second. The various speed that are used by the computers from the former generations are as follows:

1 milli second=1*10^-3 second
1 micro second=1*10^-6 second
1 nano second=1*10^-9 second
1 pico second=1*10^-12 second
Thus the speeds are measured.
Authenticity (Accuracy)

It denoted the accuracy of the computer. They are reliable and robust. It ever makes a mistake. Most probably the error occurs due to the user rather than the computer. There may be certain hardware mistake but with the advanced technique in hand they are overcome.

Example: Only accurate robots are used to perform the operations for the patients since human hands are not flexible for making operations.

Spontaneous (Automatic)

The computers are automatic. It may execute the process without any intervention of user once they are assigned to a work. Once the data or instruction are fetched from the secondary devices such as optical disks, hard disks etc. Immediately they get stored into RAM (primary memory) and then sequentially they get executed.

Pertinacity (Endurance)

This denotes that the computers never get tried as the humans do. If there are surplus amount of executions to be made then each and every execution will be executed at the same time period. They can perform their assigned task without taking any refreshment.

Example: Computers which are used for controlling the satellites.

Adaptabilty (Versatile)

In our day to day life computers has been a part, with their extended flexibility they are used, all over the world. They can be used as personal computers, for home uses, for business oriented tasks, weather forecasting, space explorations, teaching, railways, banking, medicine etc. All Modern computer can perform different kind of tasks simultaneously.
Storehouse (Memory)

Secondary storage devices are the key for the data storage. They store the data for which the user wants to retrieve these data for future use. The examples for various secondary devices are Floppy disk, Optical disks (CS and DVD), Zip drives, Thumb drives etc. The data of smaller size can be easily fetched and they can be copied to the primary memory (RAM).

Example: Data Warehousing made by IBM.

Cheaper (Reduction of cost)

Computers are short term investment in order to achieve a long term gain. Though the investment is high they reduce the cost of each and every transaction. They reduce man power and leads to an elegant and efficient way for computing various tasks.

Needs a User interface

The only draw back of computer is it cannot make the decision of its own. It needs a guidance to enhance the process. After all computers is a machineImage of 
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Characteristics of Computer

Classification of Computers

      •         According to Size

•          According to Technology

•          According to Purpose

According to size

 

•         Supercomputers 
•          Mainframe Computers 
•          Minicomputers 
•          Workstations 
•          Microcomputers, or Personal Computers 
 

 

Supercomputers :
 are widely used in scientific applications such as aerodynamic design simulation, processing of geological data.

•         Supercomputers are the most powerful computers. They are used for problems requiring complex calculations.
•         Because of their size and expense, supercomputers are relatively rare.
•         Supercomputers are used by universities, government       agencies, and large businesses. 

Mainframe Computers: are usually slower, less powerful and less expensive than supercomputers. A technique that allows many people at terminals, to access the same computer at one time is called time sharing. Mainframes are used by banks and many business to update inventory etc.

•         Mainframe computers can support hundreds or      thousands of users, handling massive amounts of input, output, and storage.
 
•         Mainframe computers are used in large organizations where many users need access to shared data and programs.
 
•         Mainframes are also used as e-commerce servers,handling transactions over the Internet. 

Minicomputers:
 are smaller than mainframe, general    purpose computers, and give computing power without adding the prohibitive expenses associated with larger systems. It is generally easier to use.

•         Minicomputers usually have multiple terminals.
 
•         Minicomputers may be used as network servers and Internet servers. 
 

Workstations
 

•         Workstations are powerful single-user computers.
 
•         Workstations are used for tasks that require a great deal of number-crunching power, such as product design and computer animation.
 
•         Workstations are often used as network and Internet servers. 

Microcomputers or Personal Computers: is the smallest, least expensive of all the computers. Micro computers have smallest memory and less power, are physically smaller and permit fewer peripherals to be attached.

•         Microcomputers are more commonly known as personal   computers. The term “PC” is applied to IBM-PCs or compatible computers.
 
•         Desktop computers are the most common type       of PC.
 
•         Notebook (laptop) computers are used by people who        need the power of a desktop system, but also portability.
 
•         Handheld PCs (such as PDAs) lack the power of a             desktop or notebook PC, but offer features for users   who need limited functions and small size. 
Personal Computers(PC)
Desk Top

Lap Top

Palm Top

PDA

 

According to Technology
 

•         Analog Computers
•         Digital Computers
•         Hydride Computers
 

Analog Computers:- These computers recognize data as a continuous measurement of a physical property ( voltage, pressure, speed and temperature).

            Example: Automobile speedometer

Digital Computers:- These are high speed programmable electronic devices that perform mathematical calculations, compare values and store results. They recognize data by counting discrete signal representing either a high or low voltage state of electricity.

Hybrid Computers:-A computer that processes both analog and digital data.

 
According to Purpose
1. General purpose Computers

2.  Special Computers

 

General purpose Computers
A ‘General Purpose Computer’ is a machine that is capable of carrying out some general data processing under program control.

Refers to computers that follow instructions, thus virtually all computers from micro to mainframe are general purpose. Even computers in toys, games and single-function devices follow instructions in their built-in program.

 

Special purpose Computers
A computer that is designed to operate on a restricted class of problems.

Use special purpose computer equipment to obtain patient diagnostic information.
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Block Diagram of Computer :
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General Block Diagram of Computer

sA computer can process data, pictures, sound and graphics. They can solve highly complicated problems quickly and accurately.

Input Unit:
Computers need to receive data and instruction in order to solve any problem. Therefore we need to input the data and instructions into the computers. The input unit consists of one or more input devices. Keyboard is the one of the most commonly used input device. Other commonly used input devices are the mouse, floppy disk drive, magnetic tape, etc. All the input devices perform the following functions.

  Accept the data and instructions from the outside world. 

  Convert it to a form that the computer can understand. 

  Supply the converted data to the computer system for further processing. 

Storage Unit:
The storage unit of the computer holds data and instructions that are entered through the input unit, before they are processed. It preserves the intermediate and final results before these are sent to the output devices. It also saves the data for the later use. The various storage devices of a computer system are divided into two categories.
1. Primary Storage: Stores and provides very fast. This memory is generally used to hold the program being currently executed in the computer, the data being received from the input unit, the intermediate and final results of the program. The primary memory is temporary in nature. The data is lost, when the computer is switched off. In order to store the data permanently, the data has to be transferred to the secondary memory.
The cost of the primary storage is more compared to the secondary storage. Therefore most computers have limited primary storage capacity.
2. Secondary Storage: Secondary storage is used like an archive. It stores several programs, documents, data bases etc. The programs that you run on the computer are first transferred to the primary memory before it is actually run. Whenever the results are saved, again they get stored in the secondary memory. The secondary memory is slower and cheaper than the primary memory. Some of the commonly used secondary memory devices are Hard disk, CD, etc.,

Memory Size:
All digital computers use the binary system, i.e. 0’s and 1’s. Each character or a number is represented by an 8 bit code.
The set of 8 bits is called a byte.
A character occupies 1 byte space.
A numeric occupies 2 byte space.
Byte is the space occupied in the memory.

The size of the primary storage is specified in KB (Kilobytes) or MB (Megabyte). One KB is equal to 1024 bytes and one MB is equal to 1000KB. The size of the primary storage in a typical PC usually starts at 16MB. PCs having 32 MB, 48MB, 128 MB, 256MB memory are quite common.

Output Unit:
The output unit of a computer provides the information and results of a computation to outside world. Printers, Visual Display Unit (VDU) are the commonly used output devices. Other commonly used output devices are floppy disk drive, hard disk drive, and magnetic tape drive.

Arithmetic Logical Unit:
All calculations are performed in the Arithmetic Logic Unit (ALU) of the computer. It also does comparison and takes decision. The ALU can perform basic operations such as addition, subtraction, multiplication, division, etc and does logic operations viz, >, <, =, ‘etc. Whenever calculations are required, the control unit transfers the data from storage unit to ALU once the computations are done, the results are transferred to the storage unit by the control unit and then it is send to the output unit for displaying results.

Control Unit:
It controls all other units in the computer. The control unit instructs the input unit, where to store the data after receiving it from the user. It controls the flow of data and instructions from the storage unit to ALU. It also controls the flow of results from the ALU to the storage unit. The control unit is generally referred as the central nervous system of the computer that control and synchronizes its working.

Central Processing Unit:
The control unit and ALU of the computer are together known as the Central Processing Unit (CPU). The CPU is like brain performs the following functions:
• It performs all calculations.
• It takes all decisions.
• It controls all units of the computer.
A PC may have CPU-IC such as Intel 8088, 80286, 80386, 80486, Celeron, Pentium, Pentium Pro, Pentium II, Pentium III, Pentium IV, Dual Core, and AMD etc.

UNIT-2

What is Data?

Data is a collection of facts, such as values or measurements. It can be numbers, words, measurements, observations or even just descriptions of things.
Qualitative vs Quantitative

Data can be qualitative or quantitative. 

· Qualitative data is descriptive information (it describes something)

· Quantitative data is numerical information (numbers).

[image: image2.png]Data

PN

Qualitative Quantitive
“It was great fun" / \
Discrete Continuous

5 3.265...





And Quantitative data can also be Discrete or Continuous:

· Discrete data can only take certain values (like whole numbers)

· Continuous data can take any value (within a range) 

Put simply: Discrete data is counted, Continuous data is measured 

Qualitative: 

· He is brown and black

· He has long hair

· He has lots of energy

Quantitative:

· Discrete: 

· He has 4 legs

· He has 2 brothers

· Continuous: 

· He weighs 25.5 kg
Information
Information in its most restricted technical sense is an ordered sequence of symbols that record or transmit a message. It can be recorded as signs, or conveyed as signals by waves. Information is any kind of event that affects the state of a dynamic system. As a concept, however, information has numerous meanings. Moreover, the concept of information is closely related to notions of constraint, communication, control, data, form, instruction, knowledge, meaning, mental stimulus, pattern, perception, representation, and especially entropy.
  

Definition

Data that has been verified to be accurate and timely, is specific and organized for a purpose,  is presented within a context that gives it meaning and relevance, and  that can lead to an increase in understanding and decrease in uncertainty.

Conclusion

Data, Information, Knowledge

There is probably no segment of activity in the world attracting as much attention at present as that of knowledge management. Yet as I entered this arena of activity I quickly found there didn't seem to be a wealth of sources that seemed to make sense in terms of defining what knowledge actually was, and how was it differentiated from data, information, and wisdom. What follows is the current level of understanding I have been able to piece together regarding data, information, knowledge, and wisdom. I figured to understand one of them I had to understand all of them.

According to Russell Ackoff, a systems theorist and professor of organizational change, the content of the human mind can be classified into five 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

Data... data is raw. It simply exists and has no significance beyond its existence (in and of itself). It can exist in any form, usable or not. It does not have meaning of itself. In computer parlance, a spreadsheet generally starts out by holding data.

Information... information is data that has been given meaning by way of relational connection. This "meaning" can be useful, but does not have to be. In computer parlance, a relational database makes information from the data stored within it.

Knowledge... knowledge is the appropriate collection of information, such that it's intent is to be useful. Knowledge is a deterministic process. When someone "memorizes" information (as less-aspiring test-bound students often do), then they have amassed knowledge. This knowledge has useful meaning to them, but it does not provide for, in and of itself, an integration such as would infer further knowledge. For example, elementary school children memorize, or amass knowledge of, the "times table". They can tell you that "2 x 2 = 4" because they have amassed that knowledge (it being included in the times table). But when asked what is "1267 x 300", they can not respond correctly because that entry is not in their times table. To correctly answer such a question requires a true cognitive and analytical ability that is only encompassed in the next level... understanding. In computer parlance, most of the applications we use (modeling, simulation, etc.) exercise some type of stored knowledge.
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Data represents a fact or statement of event without relation to other things.

Ex: It is raining.

Information embodies the understanding of a relationship of some sort, possibly cause and effect.

Ex: The temperature dropped 15 degrees and then it started raining.

Knowledge represents a pattern that connects and generally provides a high level of predictability as to what is described or what will happen next.

Ex: If the humidity is very high and the temperature drops substantially the atmospheres is often unlikely to be able to hold the moisture so it rains.

Data vs Information(Difference Between Data And information)
Data and information are types of knowledge or something used to attain knowledge. Though used interchangeably, there are many differences between the meanings of these two words.

Data refers to the lowest abstract or a raw input which when processed or arranged makes meaningful output. It is the group or chunks which represent quantitative and qualitative attributes pertaining to variables. Information is usually the processed outcome of data. More specifically speaking, it is derived from data. Information is a concept and can be used in many domains.

Information can be a mental stimulus, perception, representation, knowledge, or even an instruction. The examples of data can be facts, analysis, or statistics. In computer terms, symbols, characters, images, or numbers are data. These are the inputs for the system to give a meaningful interpretation. In other words, data in a meaningful form is information.

Information can be explained as any kind of understanding or knowledge that can be exchanged with people. It can be about facts, things, concepts, or anything relevant to the topic concerned. 

The word information was derived from Latin. The verb from which it is derived is informare, which means ‘to instruct’. It also means giving form to an idea or fact. Data is the plural of the Latin word datum. It can mean ‘to give’. In the realms of mathematics and geometry, the terms data and given are very often used interchangeably. This is how the term was derived for use in computer realm.

Data can be in the form of numbers, characters, symbols, or even pictures. A collection of these data which conveys some meaningful idea is information. It may provide answers to questions like who, which, when, why, what, and how.

The raw input is data and it has no significance when it exists in that form. When data is collated or organized into something meaningful, it gains significance. This meaningful organization is information.

Data is often obtained as a result of recordings or observations. For example, the temperature of the days is data. When this data is to be collected, a system or person monitors the daily temperatures and records it. Finally when it is to be converted into meaningful information, the patterns in the temperatures are analyzed and a conclusion about the temperature is arrived at. So information obtained is a result of analysis, communication, or investigation.

Summary:
1. Data is the lowest level of knowledge and information is the second level.
2. Data by itself alone is not significant. Information is significant by itself.
3. Observations and recordings are done to obtain data, while analysis is done to obtain information.

Quality of information

Since there is so much information out there, professionals in the field of career development have defined characteristics that are critical. Here are the key criteria used to determine the value of career information:

· ACCURATE - The information must be true, verifiable, and not deceptive. Accurate career information is based on empirical data and can be validated by comparing sources or checking for internal consistency. 

· CURRENT - The information must be applicable to the present time. Keeping information current requires a process of eliminating the old and adding the new. While some types of information are more perishable than others, it is generally accepted that occupation and education information should be reviewed and updated at least annually to be current. 

· RELEVANT - Relevant information applies to the interests of the individuals who use it for the decisions they are facing. It should reduce a person's uncertainties about work and education while facilitating choice and planning. Since we live and work in local labor markets rather than in national ones, the better the description of local conditions, the more relevant it is to us. State and local information is usually more valuable than national. 

· SPECIFIC - For information to be specific, it must contain concrete facts. General observations are often interesting and can provide a background for further analysis, but specific facts are essential to realistic planning and decision making. 

· UNDERSTANDABLE - People using information must be able to comprehend it before they can use it. Data must be analyzed and converted into words. The content of the message should avoid ambiguities and be informative to the intended audiences. 

· COMPREHENSIVE - The information should include all the important categories within its scope of coverage. In CIS that includes the full range of occupational opportunities, their related educational programs of study and training, and the schools that offer them as the core. Related to that is information about money for school, looking for work, employers and industries, working for yourself, and so on. 

· UNBIASED - This characteristic is about the motivation or purpose for which the information is being produced and delivered. It is unbiased when the individual or organization delivering the information has no vested interest in the decisions or plans of the people who are receiving the information. 

· COMPARABLE - The information presented should be of uniform collection, analysis, content, and format so that you can compare and contrast the various occupations, programs of study, and schools. 

Value of information 
The value of information lies solely in its ability to affect a behavior, decision, or outcome. A piece of information is considered valueless if, after receiving it, things remain unchanged. For a technical definition of information see information theory.

Category & Three levels of information

When developing an information management strategy within an organisation, it is useful to consider information needs on three levels:

· corporate 

· team, division, business unit, etc 

· individual 

The needs of each of these three levels must be met if a coordinated and effective solution is to be maintained in the long-term.

Failure to address any one of the levels will lead to areas of the business or individuals finding their own solution, which may not fit well within the strategic goals of the organisation.

These are not new ideas, but they will be explored in the context of intranets and other corporate information systems.

Corporate

At the top is the corporate information that is useful for the whole organisation. This ‘global’ information is generally fairly well addressed by the corporate intranet (even if the intranet itself needs improvement).

Examples of corporate information include policies and procedures, HR information, online forms, phone directory, etc.

Team, division, business unit

The middle level is perhaps the most interesting, as it covers all the information shared within teams, divisions, business units, etc. This information may be critical to the day-to-day activities of the group, but of little interest to the rest of the organisation.

Examples include project documentation, business unit specific content, meeting minutes, etc.

This level is generally poorly-served within organisations, although collaboration tools are increasingly being used to address team information needs. It is also being recognised that it is this ‘local’ information that may be the most valuable, in terms of driving the day-to-day activity of the organisation.
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Individual

At the lowest level are the personal information needs of staff throughout the organisation. Examples include correspondence (both internal and external), reports and spreadsheets.

In most organisations, staff must struggle with using e-mail to meet their information management needs. While staff generally recognises the inadequacy of e-mail, they have few other approaches or technologies at their disposal.

Note that some organisations (such as consulting firms) are heavily dependent on personal information management amongst their staff.

Uses of information in Office Automation
In order to process information, office automation systems must allow input of new information and the retrieval of stored information. Input of new information refers to the physical transfer of text, video, graphics, and sound into a computer. Input can be typed into the computer or scanned (digitally reproduced) from another document or source. New advances in input devices frequently allow direct handwritten input or voice dictation. Input of pre-existing information means retrieving the electronic materials from an existing storage area. These storage areas can be finite and local, such as the hard drive on the office PC, or as seemingly infinite and global as the Internet, the worldwide collection of computer networks that is growing every year.

THE BASICS OF OFFICE AUTOMATION 

Generally, there are three basic activities of an office automation system: storage of raw data, data exchange, and data management. Within each broad application area, hardware and software combine to fulfill basic functions. 

DATA STORAGE AND MANIPULATION. 

Data storage usually includes office records and other primary office forms and documents. Data applications involve the capture and editing of a file, image, or spreadsheet. Word processing and desktop presentation packages accommodate raw textual and graphical data, while spreadsheet applications enable the easy manipulation and output of numbers. Image applications allow the capture and editing of visual images. 

Desktop publishing adds another dimension to text manipulation. By packaging the features of a word processor with advanced page design and layout features, desktop publishing packages easily create documents with text and images, such as newsletters or brochures. 

Image-handling software and systems are another facet of office automation. Images, or digital pictures, are representations of visual information. Visual information is an important complement to textual information. Examples of visual information include pictures of documents, photographs, and graphics such as tables and charts. 
Spreadsheet programs allow the manipulation of numeric data. Early popular spreadsheets like VisiCalc and Lotus 1-2-3 greatly simplified common financial record keeping. 

DATA EXCHANGE. 

The exchange of stored and manipulated information is an equally important component of an office automation system. Electronic transfer is a general application area that highlights the exchange of information between more than one user or participant. Electronic mail, voice mail, and facsimile are examples of electronic transfer applications. Systems that allow instantaneous or "real time" transfer of information (i.e. online conversations via computer or audio exchange with video capture) are considered electronic sharing systems. Electronic sharing software illustrates the collaborative nature of many office automation systems. The distinction between electronic transfer and electronic sharing is subtle but recognizable. 

DATA MANAGEMENT. 

The last major component of an office automation system offers planning and strategic advantages by simplifying the management of stored information. Task management, tickler systems or reminder systems, and scheduling programs monitor and control various projects and activities within the office. 
UNIT-3

Number systems 

Memory Addressing

The x86 instruction set architecture allows for a large number of addressing modes to access individual BYTEs, WORDs, and DWORDs of memory. There are no alignment restrictions by default, although aligned accesses are faster and alignment checking may be turned on by the operating system. Memory addresses may be formed with either 16-bit or 32-bit registers. Due to the way addresses are encoded in the machine code, addressing with 16-bit registers is much more restrictive in terms of register combinations that may be used.
Addressing with 16-bit Registers

The only 16-bit registers that may be used to address memory are BX, BP, SI, and DI. Only 0 or 1 of each of (BX, BP) and (SI, DI), as well as an integer displacement, may be used in the formation of an address. The default segment is DS except when BP is one of the registers specified, in which case the default segment is SS. Table 4-1 enumerates all possible combinations of 16-bit register addressing.

Table 4-1. 16-bit Register Addressing Modes
	Address (disp is optional)
	Default Segment

	[BX+SI+disp]
	DS

	[BX+DI+disp]
	DS

	[BP+SI+disp]
	SS

	[BP+DI+disp]
	SS

	[SI+disp]
	DS

	[DI+disp]
	DS

	[BP+disp]
	SS

	[BX+disp]
	DS

	[disp]
	DS


Addressing with 32-bit Registers

When 32-bit registers are used in an address, many more combinations of registers are allowed. Any register may be used as a base register and added to any register, except for ESP, as an index with a constant multiplier of 1, 2, 4, or 8, which is then added to an integer displacement. The default segment is DS except when EBP or ESP is used as the base register, in which case the default segment is SS. Table 4-2 gives some examples of valid 32-bit addresses.

Table 4-2. Examples of Valid 32-bit Register Addresses
	Address (disp is optional)
	Default Segment
	Notes

	[ECX+EBP*1+disp]
	DS
	EBP is the index register, but the base register is ECX, so the default segment is DS.

	[EBP+ECX*1+disp]
	SS
	EBP is the base register, so the default segment is SS.

	[ESI+EDI*4+disp]
	DS
	 

	[ESP+EAX*8+disp]
	SS
	 

	[EBP+disp]
	SS
	 

	[EBP*2+disp]
	DS
	EBP is the index register, so the default segment is DS.

	[EDX+disp]
	DS
	 

	[disp]
	DS
	 




UNIT-4
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Primary MEMORY

“Primary storage (or main memory or internal memory), often referred to simply as memory, is the only one directly accessible to the CPU. The CPU continuously reads instructions stored there and executes them as required. Any data actively operated on is also stored there in uniform manner.” It’s a volatile memory 

Internal storage areas in the computer The term memory identifies data storage that comes in the form of chips, and the word storage is used for memory that exists on tapes or disks. Moreover, the term memory is usually used as a shorthand for physical memory, which refers to the actual chips capable of holding data. Some computers also use virtual memory, which expands physical memory onto a hard disk. 
Memory Terminology
Memory speed - measured in nanoseconds, this is the time to access data that is stored in memory 
the lower the nanoseconds the faster the memory (2ns-80ns)
Parity - A simple error checking method use in memory correction
ECC-Error correction code use in memory correction for newer computers
Memory Banks - A socket where memory is installed Example 4 banks will have 8MB of memory each for a total of 32MB
There are several different types of memory: 
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ROM or Read Only Memory, Computers almost always contain a small amount of read-only memory that holds instructions for starting up the computer. Unlike RAM, ROM cannot be written to. It is non-volatile which means once you turn off the computer the information is still there.

PROM, short for programmable read-only memory A PROM is a memory chip on which data can be written only once. Once a program has been written onto a PROM, it remains there forever. Unlike RAM, PROM's retain their contents when the computer is turned off. The difference between a PROM and a ROM (read-only memory) is that a PROM is manufactured as blank memory, whereas a ROM is programmed during the manufacturing process. To write data onto a PROM chip, you need a special device called a PROM programmer or PROM burner. The process of programming a PROM is sometimes called burning the PROM. 

EPROM (erasable programmable read-only memory) is a special type of PROM that can be erased by exposing it to ultraviolet light. Once it is erased, it can be reprogrammed. An EEPROM is similar to a PROM, but requires only electricity to be erased. 

EEPROM- Acronym for electrically erasable programmable read-only memory. Pronounced double-ee-prom or e-e-prom, an EEPROM is a special type of PROM that can be erased by exposing it to an electrical charge. Like other types of PROM, EEPROM retains its contents even when the power is turned off. Also like other types of ROM, EEPROM is not as fast as RAM. EEPROM is similar to flash memory (sometimes called flash EEPROM). The principal difference is that EEPROM requires data to be written or erased one byte at a time whereas flash memory allows data to be written or erased in blocks. This makes flash memory faster. 

RAM (Random Access Memory) is a temporary (Volatile) storage area utilized by the CPU. Before a program can be ran the program is loaded into the memory which allows the CPU direct access to the program. 

2 Types of RAM

SRAM Short for static random access memory, and pronounced ess-ram. SRAM is a type of memory that is faster and more reliable than the more common DRAM (dynamic RAM). The term static is derived from the fact that it doesn't need to be refreshed like dynamic RAM. 
SRAM is often used only as a memory cache usually found in the CPU (L1, L2 and L3 Cache)

DRAM stands for dynamic random access memory, a type of memory used in most personal computers. 

secondry MEMORY

“Secondary storage (also known as external memory or auxiliary storage), differs from primary storage in that it is not directly accessible by the CPU. The computer usually uses its input/output channels to access secondary storage and transfers the desired data using intermediate area in primary storage. Secondary storage does not lose the data when the device is powered down—it is non-volatile. Per unit, it is typically also two orders of magnitude less expensive than primary storage. Consequently, modern computer systems typically have two orders of magnitude more secondary storage than primary storage and data is kept for a longer time there.”

Secondary memory is where programs and data are kept on a long-term basis. Common secondary storage devices are the hard disk and floppy disks. 

· The hard disk has enormous storage capacity compared to main memory.

· The hard disk is usually contained in the systems unit of a computer.

· The hard disk is used for long-term storage of programs and data.

· Data and programs on the hard disk are organized into files--named sections of the disk.

A hard disk might have a storage capacity of 40 gigabytes. This is about 300 times the amount of storage in main memory (assuming 128 megabytes of main memory.) However, a hard disk is very slow compared to main memory. 

Secondary memory is not directly accessible to the CPU. Input/output channels are used to access this non volatile memory. This memory does not lose the data when the system is powered off. The most familiar form of secondary memory that is widely used is Hard Disk. Some examples of secondary memory are USB sticks, floppy drives and Zip drives.


Secondary Memory Types

	
Optical Disc Storage

Optical Disc Drives use electromagnetic waves or laser light to read and write information to optical discs. There are drives that only read while on the other hand some drives are also there that performs both reading and writing. These devices include CD, DVD and Blue-ray Disc.
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	A CD drive 

Magnetic Tape Storage

The device that performs reading and writing of data on magnetic tapes is a tape drive. Tapes can be cost effective while storing large amounts of data. Today they are largely used for backups and archives. 
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	A magnetic tape

Hard Disks

A Hard Disks Drive (HDD) is a non volatile secondary storage device which stores digitally encoded data on the magnetic surface of it. 
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A Hard Disk Drive


Comparison (difference)

The reason for having two types of storage is this contrast: 

	Primary memory
	Secondary memory

	1. Fast

2. Expensive

3. Low capacity

4. Connects directly to the processor
	1. Slow

2. Cheap

3. Large capacity

4. Not connected directly to the processor


Conclusion In terms of

· Generation of computer

· Input and output devices

· Software Types 
	History of computing hardware

	First Generation (Mechanical/Electromechanical)
	Calculators
	Antikythera mechanism, Difference engine, Norden bombsight

	
	Programmable Devices
	Jacquard loom, Analytical engine, Harvard Mark I, Z3

	Second Generation (Vacuum Tubes)
	Calculators
	Atanasoff–Berry Computer, IBM 604, UNIVAC 60, UNIVAC 120

	
	Programmable Devices
	Colossus, ENIAC, Manchester Small-Scale Experimental Machine, EDSAC, Manchester Mark 1, Ferranti Pegasus, Ferranti Mercury, CSIRAC, EDVAC, UNIVAC I, IBM 701, IBM 702, IBM 650, Z22

	Third Generation (Discrete transistors and SSI, MSI, LSI Integrated circuits)
	Mainframes
	IBM 7090, IBM 7080, IBM System/360, BUNCH

	
	Minicomputer
	PDP-8, PDP-11, IBM System/32, IBM System/36

	Fourth Generation (VLSI integrated circuits)
	Minicomputer
	VAX, IBM System i

	
	4-bit microcomputer
	Intel 4004, Intel 4040

	
	8-bit microcomputer
	Intel 8008, Intel 8080, Motorola 6800, Motorola 6809, MOS Technology 6502, Zilog Z80

	
	16-bit microcomputer
	Intel 8088, Zilog Z8000, WDC 65816/65802

	
	32-bit microcomputer
	Intel 80386, Pentium, Motorola 68000, ARM architecture

	
	64-bit microcomputer[51]
	Alpha, MIPS, PA-RISC, PowerPC, SPARC, x86-64

	
	Embedded computer
	Intel 8048, Intel 8051

	
	Personal computer
	Desktop computer, Home computer, Laptop computer, Personal digital assistant (PDA), Portable computer, Tablet PC, Wearable computer

	Theoretical/experimental
	Quantum computer, Chemical computer, DNA computing, Optical computer, Spintronics based computer
	


	Other Hardware Topics

	Peripheral device (Input/output)
	Input
	Mouse, Keyboard, Joystick, Image scanner, Webcam, Graphics tablet, Microphone

	
	Output
	Monitor, Printer, Loudspeaker

	
	Both
	Floppy disk drive, Hard disk drive, Optical disc drive, Teleprinter

	Computer busses

	Short range
	RS-232, SCSI, PCI, USB

	
	Long range (Computer networking)
	Ethernet, ATM, FDDI


An input device is any peripheral (piece of computer hardware equipment) used to provide data and control signals to an information processing system ... examples - mouse, keyboard

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 ... examples - printer, monitor, speaker
Software

A program or group of programs designed for end users. Software can be divided into two general classes: 
Systems software and applications software.
 Systems software consists of low-level programs that interact with the computer at a very basic level. This includes operating systems, compilers, and utilities for managing computer resources.

In contrast, applications software (also called end-user programs) includes database programs, word processors, and spreadsheets. Figuratively speaking, applications software sits on top of systems software because it is unable to run without the operating system and system utilities.
Software refers to parts of the computer which do not have a material form, such as programs, data, protocols, etc. When software is stored in hardware that cannot easily be modified (such as BIOS ROM in an IBM PC compatible), it is sometimes called "firmware" to indicate that it falls into an uncertain area somewhere between hardware and software

Also see a diagram of n-tier application architecture in the quick reference
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	Computer software

	Operating system
important
	Unix and BSD
	UNIX System V, IBM AIX, HP-UX, Solaris (SunOS), IRIX, List of BSD operating systems

	
	GNU/Linux
	List of Linux distributions, Comparison of Linux distributions

	
	Microsoft Windows
	Windows 95, Windows 98, Windows NT, Windows 2000, Windows XP, Windows Vista, Windows 7

	
	DOS
	86-DOS (QDOS), PC-DOS, MS-DOS, DR-DOS, FreeDOS

	
	Mac OS
	Mac OS classic, Mac OS X

	
	Embedded and real-time
	List of embedded operating systems

	
	Experimental
	Amoeba, Oberon/Bluebottle, Plan 9 from Bell Labs

	Library
	Multimedia
	DirectX, OpenGL, OpenAL

	
	Programming library
	C standard library, Standard Template Library

	Data
	Protocol
	TCP/IP, Kermit, FTP, HTTP, SMTP

	
	File format
	HTML, XML, JPEG, MPEG, PNG

	User interface
	Graphical user interface (WIMP)
	Microsoft Windows, GNOME, KDE, QNX Photon, CDE, GEM, Aqua

	
	Text-based user interface
	Command-line interface, Text user interface

	Application
important
	Office suite
	Word processing, Desktop publishing, Presentation program, Database management system, Scheduling & Time management, Spreadsheet, Accounting software

	
	Internet Access
	Browser, E-mail client, Web server, Mail transfer agent, Instant messaging

	
	Design and manufacturing
	Computer-aided design, Computer-aided manufacturing, Plant management, Robotic manufacturing, Supply chain management

	
	Graphics
	Raster graphics editor, Vector graphics editor, 3D modeler, Animation editor, 3D computer graphics, Video editing, Image processing

	
	Audio
	Digital audio editor, Audio playback, Mixing, Audio synthesis, Computer music

	
	Software engineering
	Compiler, Assembler, Interpreter, Debugger, Text editor, Integrated development environment, Software performance analysis, Revision control, Software configuration management

	
	Educational
	Edutainment, Educational game, Serious game, Flight simulator

	
	Games
	Strategy, Arcade, Puzzle, Simulation, First-person shooter, Platform, Massively multiplayer, Interactive fiction

	
	Misc
	Artificial intelligence, Antivirus software, Malware scanner, Installer/Package management systems, File manager


UNIT-5

Internet Structure and component
Internet, sometimes called simply "the Net," is a worldwide system of computer networks - a network of networks in which users at any one computer can, if they have permission, get information from any other computer (and sometimes talk directly to users at other computers). It was conceived by the Advanced Research Projects Agency (ARPA) of the U.S. government in 1969 and was first known as the ARPANet.
The Internet by the late 1990s has evolved into a complex environment. Originally a military communication's network it is now routinely used for five types of and uses in : 

(i) long-distance transactions (e.g. e-commerce, form-filling, remote work, entertainment);

(ii)  interpersonal communication; 

(iii) data storage;

(iv) research (i.e. data finding); 

(v) Remote data access and downloading.
Services of internet
ISP
Short for Internet Service Provider, it refers to a company that provides Internet services, including personal and business access to the Internet. For a monthly fee, the service provider usually provides a software package, username, password and access phone number. Equipped with a modem, you can then log on to the Internet and browse the World Wide Web and USENET, and send and receive e-mail. For broadband access you typically receive the broadband modem hardware or pay a monthly fee for this equipment that is added to your ISP account billing.

In addition to serving individuals, ISPs also serve large companies, providing a direct connection from the company's networks to the Internet. ISPs themselves are connected to one another through Network Access Points (NAPs). ISPs may also be called IAPs (Internet Access Providers).

 Examples:

BSNL, Reliance Any mobile operator,Tata ,Rail Tail etc
WWW - World Wide Web
Definition: The term WWW refers to the World Wide Web or simply the Web. The World Wide Web consists of all the public Web sites connected to the Internet worldwide, including the client devices (such as computers and cell phones) that access Web content. The WWW is just one of many applications of the Internet and computer networks. 

The World Web is based on these technologies: 

· HTML - Hypertext Markup Language 

· HTTP - Hypertext Transfer Protocol 

· Web servers and Web browsers 

Researcher Tim Berners-Lee led the development of the original World Wide Web in the late 1980s and early 1990s. He helped build prototypes of the above Web technologies and coined the term WWW. Web sites and Web browsing exploded in popularity during the mid-1990s.

Also Known As: World Wide Web, the Web

Gopher
	The Gopher technology was invented at the University of Minnesota, whose mascot is, not surprisingly, the Golden Gopher. The gopher system allows people to search for and retrieve information using a text interface. The technology is based on a client-server structure, where a gopher client program is used to search gopher servers. These servers can store documents, articles, programs, and other information. Instead of hyperlinks, the gopher interface uses menus of links to other documents and programs.




The Gopher protocol is a TCP/IP Application layer protocol designed for distributing, searching, and retrieving documents over the Internet. Strongly oriented towards a menu-document design, the Gopher protocol was a predecessor of (and later, an alternative to) the Web. The protocol offers some features not natively supported by the Web and imposes a much stronger hierarchy on information stored on it. and the simplicity of its protocol facilitated a wide variety of client implementations.
File Transfer Protocol
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Introduction

The FTP client/server technology was first introduced in 1985 (Barnes 1997)
ile Transfer Protocol, or FTP, is a protocol used for transferring files from one computer to another - typically from your computer to a web server. FTP is the preferred method of exchanging files because it's faster than other protocols like HTTP or POP. If you need to exchange large files, you should consider FTP.

FTP data is sent and received through computer port 21 and under the TCP protocol. The transfer is asynchronous, meaning not at the same time, and therefore faster than other protocols.

Objectives of FTP were:

1. to promote sharing of files (computer programs and/or data), 

2. to encourage indirect or implicit (via programs) use of remote computers, 

3. to shield a user from variations in file storage systems among hosts, and

4. to transfer data reliably and efficiently. 

FTP is designed mainly for use by programs though it is usable directly by a user at a terminal

What is Ecommerce - an overview

In its simplest form ecommerce is the buying and selling of products and services by businesses and consumers over the Internet. People use the term "ecommerce" to describe encrypted payments on the Internet. 

Sometimes these transactions include the real-time transfer of funds from buyer to seller and sometimes this is handled manually through an eft-pos terminal once a secure order is received by the merchant.
Benefits of E-Commerce (advantages)
E-commerce can provide the following benefits over non-electronic commerce: 

· Reduced costs by reducing labour, reduced paper work, reduced errors in keying in data, reduce post costs

· Reduced time. Shorter lead times for payment and return on investment in advertising, faster delivery of product

· Flexibility with efficiency. The ability to handle complex situations, product ranges and customer profiles without the situation becoming unmanageable.

· Improve relationships with trading partners. Improved communication between trading partners leads to enhanced long-term relationships.

· Lock in Customers. The closer you are to your customer and the more you work with them to change from normal business practices to best practice e-commerce the harder it is for a competitor to upset your customer relationship.

· New Markets. The Internet has the potential to expand your business into wider geographical locations.

Types
B2C - business to consumer

Initial B2C trading focused on music CDs, software and books - items which were compact and easily shipped and where prices could be slashed once the retailer's cut was taken out of the margin. The Amazon book store would be a good example of this. These products pushed the perimeters of the market out for goods bought on-line. 

Interestingly though B2C transactions of previously localized or hard to find products can be extremely strong. If you have a unique product that is highly relevant to a niche audience, you are likely to do very well on the web. 
B2B - business to business

On the Internet, B2B (business to business) is the exchange of products or services between businesses rather than between businesses and consumers. 

E MAIL:
Electronic mail, commonly called email or e-mail, is a method of exchanging digital messages from an author to one or more recipients. Modern email operates across the Internet or other computer networks. Some early email systems required that the author and the recipient both be online at the same time, in common with instant messaging. Today's email systems are based on a store-and-forward model. Email servers accept, forward, deliver and store messages. Neither the users nor their computers are required to be online simultaneously; they need connect only briefly, typically to an email server, for as long as it takes to send or receive messages.

An email message consists of three components, 

· Message envelope, 

· Message header, and 

· Message body. 

The message header contains control information, including, minimally, an originator's email address and one or more recipient addresses. Usually descriptive information is also added, such as a subject header field and a message submission date/time stamp.
In short, email is important not only as a tool for interpersonal communication, but also as a tool which stressed the notion of unambiguous and explicit targeting between entities involved in online transactions. 
HTML
HTML, which stands for HyperText Markup Language, is the predominant markup language for web pages. HTML is the basic building-blocks of WebPages.

HTML is written in the form of HTML elements consisting of tags, enclosed in angle brackets (like <html>), within the web page content. HTML tags normally come in pairs like <h1> and </h1>. The first tag in a pair is the start tag, the second tag is the end tag (they are also called opening tags and closing tags). In between these tags web designers can add text, tables, images, etc.

The purpose of a web browser is to read HTML documents and compose them into visual or audible web pages. The browser does not display the HTML tags, but uses the tags to interpret the content of the page.

HTML elements form the building blocks of all websites. HTML allows images and objects to be embedded and can be used to create interactive forms. It provides a means to create structured documents by denoting structural semantics for text such as headings, paragraphs, lists, links, quotes and other items. It can embed scripts in languages such as JavaScript which affect the behavior of HTML WebPages
HTTP
Definition: HTTP - the Hypertext Transfer Protocol - provides a standard for Web browsers and servers to communicate. The definition of HTTP is a technical specification of a network protocol that software must implement. HTTP is an application layer network protocol built on top of TCP. HTTP clients (such as Web browsers) and servers communicate via HTTP request and response messages. The three main HTTP message types are GET, POST, and HEAD. 

HTTP utilizes TCP port 80 by default, though other ports such as 8080 can alternatively be used. 

HTTP (Hypertext Transfer Protocol) is the set of rules for transferring files (text, graphic images, sound, video, and other multimedia files) on the World Wide Web. HTTP is an application protocol that runs on top of the TCP/IP suite of protocols (the foundation protocols for the Internet).
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