
INTRODUCTION TO INFORMATION TECHNOLOGY

Topic Objective:

At the end of this topic student would be able to understand:

 Midrange computers and Mainframes

 Program

 Software

 System

Definition/Overview:

Midrange computers and Mainframes: A computer uses to interconnect people and large

sets of information. More powerful than a microcomputer, the minicomputer is usually

dedicated to performing specific functions.) Supercomputers: The most powerful of all

computers, supercomputers were designed to solve problems consisting of long and difficult

calculations.

Hardware: The computer and its associated equipment.

Program: A set of instructions that directs a computer to perform certain tasks and produce

certain results.

Software: The general term for a set of instructions that controls a computer or a

communications network.

System: A set of components that interact to accomplish a purpose.

Key Points:

1. Information technology (IT

Information technology (IT), as defined by the Information Technology Association of

America (ITAA), is "the study, design, development, implementation, support or

management of computer-based information systems, particularly software applications and

computer hardware." IT deals with the use of electronic computers and computer software to
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convert, store, protect, process, transmit, and securely retrieve information. Today, the term

information technology has ballooned to encompass many aspects of computing and

technology, and the term has become very recognizable. The information technology

umbrella can be quite large, covering many fields. IT professionals perform a variety of

duties that range from installing applications to designing complex computer networks and

information databases. A few of the duties that IT professionals perform may include data

management, networking, engineering computer hardware, database and software design, as

well as the management and administration of entire systems. When computer and

communications technologies are combined, the result is information technology, or

"infotech". Information Technology (IT) is a general term that describes any technology that

helps to produce, manipulate, store, communicate, and/or disseminate information.

Presumably, when speaking of Information Technology (IT) as a whole, it is noted that the

use of computers and information are associated. The term Information Technology (IT) was

coined by Jim Domsicof Michiganin November 1981. Domsic created the term to modernize

the outdated phrase "data processing". Domsicat the time worked as a computer manager for

an automotive related industry. In recent years ABET and the ACM have collaborated to

form accreditation and curriculum standards for degrees in Information Technology as a

distinct field of study separate from both Computer Science and Information Systems.

SIGITE is the ACM working group for defining these standards.

2. Data security

Data security is the means of ensuring that data is kept safe from corruption and that access to

it is suitably controlled. Thus data security helps to ensure privacy. It also helps in protecting

personal data.

2.1 Disk Encryption

Disk encryption refers to encryption technology that encrypts data on a hard disk

drive. Disk encryption typically takes form in either software (see disk encryption

software or hardware (see disk encryption hardware). Disk encryption is often

referred to as on-the-fly encryption ("OTFE") or transparent encryption
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2.2 Backups

Backups are used to ensure data which is lost can be recovered

2.3. Data Masking

Data Masking of structured data is the process of obscuring (masking) specific data

within a database table or cell to ensure that data security is maintained and sensitive

customer information is not leaked outside of the authorized environment.

2.4 International Laws

In the UK, the Data Protection Act is used to ensure that personal data is accessible to

those whom it concerns, and provides redress to individuals if there are inaccuracies.

This is particularly important to ensure individuals are treated fairly, for example for

credit checking purposes. The Data Protection Act states that only individuals and

companies with legitimate and lawful reasons can process personal information and

cannot be shared.

2.5 International Standards

The International Standard ISO/IEC 17799 covers data security under the topic of

information security, and one of its cardinal principles is that all stored information,

i.e. data, should be owned so that it is clear whose responsibility it is to protect and

control access to that data.

The Trusted Computing Group is an organization that helps standardize computing

security technologies.

3. Computer data processing

Computer data processing is any computing process that converts data into information or

knowledge. The processing is usually assumed to be automated and running on a computer.

Because data are most useful when well-presented and actually informative, data-processing

systems are often referred to as information systems to emphasize their practicality.

Nevertheless, the terms are roughly synonymous, performing similar conversions; data-

processing systems typically manipulate raw data into information, and likewise information
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systems typically take raw data as input to produce information as output.Data can be seen as

a raw material, which be later coverted to information. i.e For a company that wants to

produce bornvita, such company will need to make use of cocoa,which means that cocoa is

the raw material for the production of borntiva, likewise data is the raw material for

information. Data has to pass through a specific process before it could be changed to

information, and it is called a process.

3.1 Definitions

In data processing, data is defined as numbers or characters that represent

measurements from observable phenomena. A single datum is a single measurement

from observable phenomena. Measured information is then algorithmically derived

and/or logically deduced and/or statistically calculated from multiple data. (evidence).

Information is defined as either a meaningful answer to a query or a meaningful

stimulus that can cascade into further queries.

For example gathering seismic data leads to alteration of seismic data to suppress

noise, enhance signal and migrate seismic events to the appropriate location in space.

Processing steps typically include analysis of velocities and frequencies, static

corrections, deconvolution, normal moveout, dip moveout, stacking, and migration,

which can be performed before or after stacking. Seismic processing facilitates better

interpretation because subsurface structures and reflection geometries are more

apparent.

3.2 General

More generally, the term data processing can apply to any process that converts data

from one format to another, although data conversion would be the more logical and

correct term. From this perspective, data processing becomes the process of

converting information into data and also the converting of data back into

information. The distinction is that conversion doesn't require a question (query) to be

answered. For example, information in the form of a string of characters forming a

sentence in English is converted or encoded meaningless hardware-oriented data to

evermore-meaningful information as the processing proceeds toward the human

being.
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3.3 Embedded system

Conversely, that simple example for pedagogical purposes here is usually described as

an embedded system (for the software resident in the keyboard itself) or as (operating-

)systems programming, because the information is derived from a hardware interface

and may involve overt control of the hardware through that interface by an operating

system. Typically control of hardware by a device driver manipulating ASIC or

FPGA registers is not viewed as part of data processing proper or information systems

proper, but rather as the domain of embedded systems or (operating-)systems

programming. Instead, perhaps a more conventional example of the established

practice of using the term data processing is that a business has collected numerous

data concerning an aspect of its operations and that this multitude of data must be

presented in meaningful, easy-to-access presentations for the managers who must then

use that information to increase revenue or to decrease cost. That conversion and

presentation of data as information is typically performed by a data-processing

application.

3.4 Data analysis

When the domain from which the data are harvested is a science or an engineering,

data processing and information systems are considered too broad of terms and the

more specialized term data analysis is typically used, focusing on the highly-

specialized and highly-accurate algorithmic derivations and statistical calculations

that are less often observed in the typical general business environment. In these

contexts data analysis packages like DAP, gretl or PSPP are often used. This

divergence of culture is exhibited in the typical numerical representations used in data

processing versus numerical; data processing's measurements are typically

represented by integers or by fixed-point or binary-coded decimal representations of

numbers whereas the majority of data analysis's measurements are often represented

by floating-point representation of rational numbers.

3.5 Processing

Practically all naturally occurring processes can be viewed as examples of data

processing systems where "observable" information in the form of pressure, light, etc.
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are converted by human observers into electrical signals in the nervous system as the

senses we recognize as touch, sound, and vision. Even the interaction of non-living

systems may be viewed in this way as rudimentary information processing systems.

Conventional usage of the terms data processing and information systems restricts

their use to refer to the algorithmic derivations, logical deductions, and statistical

calculations that recur perennially in general business environments, rather than in the

more expansive sense of all conversions of real-world measurements into real-world

information in, say, an organic biological system or even a scientific or engineering

system.

4. Data transmission

Data transmission is the transfer of data from point-to-point often represented as an electro-

magnetic signal over a physical point-to-point or point-to-multipoint communication channel.

Examples of such channels are copper wires, optical fibers, wireless communication

channels, and storage media. Although data transferred may be exclusively analog signals, in

modern times, transferred data is most often be a digital bit stream that may origin from a

digital information source , for example a computer or a keyboard, or from a digitized analog

signal, for example an audio or video signal. Data transmitted may be analog or digital (i.e.

digital bit stream) and modulated by means of either analog modulation or digital modulation

using line coding. The concept of digital communication is typically associated with digital

representation of analogue signals, including source coding and Pulse-code modulation, but

that may also be covered in a textbook on data transmission. Data transmission is a subset of

the field of data communications, which also includes computer networking or computer

communication applications and networking protocols, for example routing, switching and

process-to-process communication.

5. Protocol layers and sub-topics

 Courses and textbooks in the field of data transmission as well as digital transmission and

digital communications typically deal with the following protocol layers and topics:

 Layer 1, the physical layer:

 Channel coding including

 digital modulation methods

 line coding methods
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 forward error correction (FEC)

 Bit synchronization

 Multiplexing

 Equalization

 Channel models

 Layer 2, the data link layer:

 channel access schemes, media access control (MAC)

 Packet mode communication and Frame synchronization

 Error detection and automatic repeat request (ARQ)

 Flow control

 Layer 6, the presentation layer:

 Source coding (digitization and data compression), and information theory.

 Cryptography

6. Distinction between related topics

Data transmission is a subset of the field of data communications, which also includes

computer networking or computer communication applications and networking protocols, for

example routing, switching and process-to-process communication. Courses and literature in

computer networking and data communications typically also deal with the other protocol

layers in the seven layer OSI model than the above. Analog modulation schemes such as AM

and FM are used for tranferringanalog message signals over analog passband channels, and

are not covered by the field of data transmission, as seen in the above mentioned references,

but by tele-transmission. Depending on definition, the concept of Digital data transmission

often implies that the data is transferred as a digital signal over digital baseband channel, for

example a serial cable or fiber optics, by means of a line coding method, for example

Manchester coding. This results in a pulse amplitude modulated signal, also known as a pulse

train. Analog data transmission implies that the data is transferred over an analog passband

channel, for example a filtered telephone access network cupper wire or a wireless channel,

by means of some digital modulation scheme such as PSK, FSK or ASK. Note that the latter

sometimes is considered as a digital signal, sometimes as an analog signal, depending on how

digital signal is defined. Also note that some textbooks on Digital data transmission, for

example , cover both digital and analog data transmission schemes as defined here, i.e. both

line coding and digital modulation schemes. Textbooks and courses on "digital
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communication" and "data transmission" have similar content. If there is a difference, the

concept of digital communication may firstly be associated with digital representation of

analogue signals, including source coding and Pulse-code modulation.

7. Applications and history

Data (mainly but not exclusively informational) has been sent via non-electronic (e.g. optical,

acoustic, mechanical) means since the advent of communication. Analog signal data has been

sent electronically since the advent of the telephone. However, the first data electromagnetic

transmission applications in modern time were telegraphy and teletypewriters , which are

both digital signals. The fundamental theoretical work in data transmission and information

theory by Harry Nyquist, Ralph Hartley, Claude Shannon and others during the early 20th

century, was done with these applications in mind. Data transmission is utilized in computers

in computer buses and for communication with peripheral equipment via parallel ports and

serial ports such us RS-232 , Firewire and USB . The principles of data transmission is also

utilized in storage media for Error detection and correction since 1951. Data transmission is

utilized in computer networking equipment such as modems , local area networks (LAN)

adapters , repeaters, hubs, microwave links, wireless network access points , etc. In telephone

networks, digital communication is utilized for transferring many phone calls over the same

copper cable or fiber cable by means of Pulse code modulation (PCM), i.e. sampling and

digitization, in combination with Time division multiplexing (TDM) . Telephone exchanges

have become digital and software controlled, facilitating many value added services. For

example the first AXE telephone exchange was presented in 1976. Since late 1980th, digital

communication to the end user has been possible using Integrated Services Digital Network

(ISDN) services. Since the end of 1990th, broadband access techniques such as ADSL, Cable

modems, fiber-to-the-building (FTTB) and fiber-to-the-home (FTTH) have become wide

spread to small offices and homes. The current tendency is to replace traditional

telecommunication services by packet mode communication such as IP telephony and IPTV.

The digital revolution has also resulted in many digital telecommunication applications where

the principles of data transmission are applied. Examples are second-generation and later

cellular telephony, video conferencing, digital TV , digital radio , telemetry, etc.
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8. Serial and parallel transmission

In telecommunications, serial transmission is the sequential transmission of signal elements

of a group representing a character or other entity of data. Digital serial transmissions are bits

sent over a single wire, frequency or optical path sequentially. Because it requires less signal

processing and less chances for error than parallel transmission, the transfer rate of each

individual path may be faster. This can be used over longer distances as a check digit or

parity bit can be sent along it easily. In telecommunications, parallel transmission is the

simultaneous transmission of the signal elements of a character or other entity of data. In

digital communications, parallel transmission is the simultaneous transmission of related

signal elements over two or more separate paths. Multiple electrical wires are used which can

transmit multiple bits simultaneously, which allows for higher data transfer rates than can be

achieved with serial transmission. This method is used internally within the computer, for

example the internal buses, and sometimes externally for such things as printers, The major

issue with this is "skewing" because the wires in parallel data transmission have slightly

different properties (not intentionally) so some bits may arrive before others, which may

corrupt the message. A parity bit can help to reduce this. However, electrical wire parallel

data transmission is therefore less reliable for long distances because corrupt transmissions

are far more likely.

9. Types of communication channels

 Simplex

 Half-duplex

 Full-duplex

 Point-to-point

 Multi-drop:

 Bus network

 Ring network

 Star network

 Mesh network

 Wireless network
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10. Asynchronous and synchronous data transmission

Asynchronous transmission uses start and stop bits to signify the beginning bit ASCII

character would actually be transmitted using 10 bits e.g.: A "0100 0001" would become "1

0100 0001 0". The extra one (or zero depending on parity bit) at the start and end of the

transmission tells the receiver first that a character is coming and secondly that the character

has ended. This method of transmission is used when data are sent intermittently as opposed

to in a solid stream. In the previous example the start and stop bits are in bold. The start and

stop bits must be of opposite polarity. This allows the receiver to recognize when the second

packet of information is being sent. Synchronous transmission uses no start and stop bits but

instead synchronizes transmission speeds at both the receiving and sending end of the

transmission using clock signals built into each component. A continual stream of data is then

sent between the two nodes. Due to there being no start and stop bits the data transfer rate is

quicker although more errors will occur, as the clocks will eventually get out of sync, and the

receiving device would have the wrong time that had been agreed in protocol (computing) for

sending/receiving data, so some bytes could become corrupted (by losing bits). Ways to get

around this problem include re-synchronization of the clocks and use of check digits to

ensure the byte is correctly interpreted and received.

Topic : Essentials Of Computing

Topic Objective:

At the end of this topic student would be able to understand:

 Computer

 Bar Code

 Wand

 Multimedia

 Hardware
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Definition/Overview:

Computer: An electronic system that can be instructed to accept, process, store, and present

date and information.

Computer System: A computer and all the hardware interconnected with it.

 Hardware

 Programs

 Information

 People

 Procedures

Hardware (computer hardware or devices): The computer and its associated equipment.

 Input devices

 Processors

 Output devices

 Secondary storage devices

Bar Code: A computer-readable code consisting of bars or lines of varying widths or lengths.

Processor/Central Processing Unit (CPU): A set of electronic circuits that perform the

computers processing actions.

Microprocessor: The smallest type of processor, with all of the processing capabilities of the

control unit and ALU located on a single chip.

Chip: A collection of electronic components in a very small, self-contained package.

Key Points:

1. Computing

Computing is usually defined as the activity of using and developing computer technology,

computer hardware and software. It is the computer-specific part of information technology.

Computer science (or computing science) is the study and the science of the theoretical
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foundations of information and computation and their implementation and application in

computer systems. Computing Curricula 2005 defined computing: In a general way, we can

define computing to mean any goal-oriented activity requiring, benefiting from, or creating

computers. Thus, computing includes designing and building hardware and software systems

for a wide range of purposes; processing, structuring, and managing various kinds of

information; doing scientific studies using computers; making computer systems behave

intelligently; creating and using communications and entertainment media; finding and

gathering information relevant to any particular purpose, and so on. The list is virtually

endless, and the possibilities are vast. The term computing has sometimes been narrowly

defined, as in a 1989 ACM report on Computing as a Discipline: The discipline of computing

is the systematic study of algorithmic processes that describe and transform information: their

theory, analysis, design, efficiency, implementation, and application. The fundamental

question underlying all computing is 'What can be (efficiently) automated?' Computing

Curricula 2005 also recognizes that the meaning of computing depends on the context:

Computing also has other meanings that are more specific, based on the context in which the

term is used. For example, an information systems specialist will view computing somewhat

differently from a software engineer. Regardless of the context, doing computing well can be

complicated and difficult. Because society needs people to do computing well, we must think

of computing not only as a profession but also as a discipline. The term computing is also

synonymous with counting and calculating. In earlier times it was used in reference to

mechanical computing machines. A computer is a electronic device that perfors certain

arithmaticand logical operations without any errors.

2. Bar Code

A bar code(also barcode) is an optical machine-readable representation of data. Originally,

bar codes represented data in the widths (lines) and the spacings of parallel lines and may be

referred to as linear or 1D (1 dimensional) barcodes or symbologies. But they also come in

patterns of squares, dots, hexagons and other geometric patterns within images termed 2D (2

dimensional) matrix codes or symbologies. In spite of there being no bars, 2D systems are

generally referred to as barcodes as well. The first use of barcodes was to automate grocery

checkout systems, a task where they have become almost universal today. Their use has

spread to many other roles as well, tasks that are generically referred to as Auto ID Data

Capture (AIDC). Newer systems, like RFID, are attempting to make inroads in the AIDC

market, but the simplicity, universality and low-cost of barcodes has limited the role of these
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newer systems. It will cost about US$0.005 to implement a barcode compared to passive

RFID which still costs about US$0.07 to US$0.30 per tag. Barcodes can be read by optical

scanners called barcode readers or scanned from an image by special software. In Japan, most

cell phones have built-in scanning software for 2D codes, and similar software is becoming

available on smartphoneplatforms.

2.1 Silver, Woodlandand Johanson

In 1948 Bernard Silver, a graduate student at Drexel Institute of Technology in

Philadelphia, overheard the president of a local food chain asking one of the deans to

research a system to automatically read product information during checkout. Silver

told his friends Norman Joseph Woodland and Jordin Johansonabout the request, and

the three started working on a variety of systems. Their first working system used

ultraviolet ink, but this proved to fade and was fairly expensive. Convinced that the

system was workable with further development, Woodland quit his position at Drexel,

moved into his father's apartment in Florida, and continued working on the system.

His next inspiration came from Morse code, and he formed his first barcode when "I

just extended the dots and dashes downwards and made narrow lines and wide lines

out of them." To read them, he adapted technology from optical soundtracks in

movies, using a 500 watt light bulb shining through the paper onto an RCA935

photomultiplier tube (from a movie projector) on the far side. He later decided that the

system would work better if it were printed as a circle instead of a line, which would

allow it to be scanned in any direction. On 20 October 1949, They filed a patent

application for "Classifying Apparatus and Method". In it they described both the

linear and "bullseye" printing patterns, as well as the mechanical and electronic

systems needed to read the code. The patent was issued on 7 October 7 1952 as US

Patent 2,612,994. In 1951 Woodlandand Johanson moved to IBM and continually

tried to interest them in developing the system. They eventually commissioned a

report on the idea, which concluded that it was both feasible and interesting, but that

the information coming out of it would require equipment that was some time off in

the future.

In 1952 Philcopurchased their patent, and later sold it to RCA.

2.2 Collins at Sylvania

During his undergraduate degree, David Collins worked at the Pennsylvania Railroad

and became aware of the need to automatically identify train cars. Immediately after

receiving his master's degree from MIT in 1959, he started work at Sylvania, working
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on the problem. He developed a system using blue and yellow reflective stripes

attached to the side of the cars, encoding a six-digit company ID and a four-digit car

number. Light reflected off the stripes was fed into one of two photomultipliers,

filtered for blue or yellow. The Bostonand Maine Railroad tested the system on their

gravel cars in 1961. The tests continued until 1967, when the Association of

American Railroads (AAR) selected it as a standard across the entire North American

fleet. The first installations started on 10 October 1967. However, the economic

downturn and rash of bankruptcies in the industry in the early 1970s greatly slowed

the rollout, and it wasn't until 1974 that 95% of the fleet was labeled. To add to its

woes, the system was found to be easily fooled by dirt in certain applications, and the

accuracy was greatly affected. The AARabandoned the system in the late 1970s, and

it was not until the mid-1980s that they introduced a similar system, this time based

on radio tags. The railway project proved to be a bust. However, a toll bridge in New

Jersey requested that a similar system be developed so that it could quickly scan for

cars that had paid for a monthly pass. Then the U.S. Post Office requested that a

similar system be developed so that it could keep track of which trucks had entered

the yard and when. These applications required special retroreflective labels. Finally,

KalKan dog food asked the Sylvania team to develop a simpler (and cheaper) version

which they could put on cases of dog food for inventory control. This, in turn, led to

the grocery industry's interest.

2.3 Computer Identics

Collins had already left Sylvania by this point. In 1967, with the railway system

maturing, he went to management looking for funding for a project to develop a black

and white version of the code for other industries. They declined, saying that the

railway project was large enough and they saw no need to branch out so quickly.

Collins quit and formed Computer Identics. Computer Identicsstarted working with

helium neon lasers in place of light bulbs, scanning through space with a mirror to

locate the bar code anywhere up to several feet in front of the scanner. This made the

entire scanning process much simpler and more reliable, as well as allowing it to deal

with ripped codes by reading the intact portions. Computer Identics installed their first

two systems in early 1969, one at a General Motors factory in Pontiac, Michigan, and

another at a distribution center at the General Trading Company in Carlsbad, New

Jersey. The GM system was used to identify car axles in inventory, of the 18 different
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kinds produced at the factory. The General Trading Company was used to keep track

of their 100 models of door.

2.4 UPC

In 1966 the National Association of Food Chains (NAFC) held a meeting where they

discussed the idea of using automated checkout systems. RCA, having purchased

rights to the original Woodland patent, had attended the meeting and set up an internal

project to develop a system based on the bullseyecode. The Kroger grocery chain

volunteered to test it. In mid-1970, the NAFC started an ad hoc committee to look

into bar codes, the Uniform Grocery Product Code Council. The committee set

guidelines for bar code development and created a symbol selection subcommittee to

help standardize the approach. In cooperation with McKinsey & Co. (a consulting

firm), they developed a standardized 11-digit code to identify any product. The

committee then sent out a contract tender to develop a system to print and read the

code. The request went to Singer, National Cash Register (NCR), Litton Industries,

RCA, Pitney-Bowes, IBM and many others. A wide variety of barcode approaches

were studied; linear codes, RCA's bullseye, and other systems with starburst patterns

or odder varieties. In the spring of 1971 RCA demonstrated their bullseye code at

another industry meeting. IBM executives at the meeting noticed the crowds at the

RCA booth, and immediately set out to develop their own system. Alec Jablonover, a

marketing specialist at IBM, remembered that the company still employed the

system's inventor. Woodlandwas set up in new facilities in North Carolina, where

IBM's version of the encoding was developed.

In July 1972 RCA began an eighteen-month test of their system in a Kroger store in

Cincinnati. Barcodes were printed on small pieces of adhesive paper, and attached by

hand by store employees when they were adding price tags. The code proved to have

a serious problem. During printing, presses sometimes smear ink in the direction the

paper is running, with the bullseye code this rendered the code unreadable in most

orientations. A linear code, like the one being developed byWoodland at IBM, was

printed in the direction of the stripes, so extra ink simply makes the code "taller", and

it remains readable. On 3 April 1973 the IBM UPC code was selected by NAFC as

their standard. NCR installed a testbed system at a Marsh supermarket in Troy, Ohio,

near the factory that was producing the equipment. On 26 June 1974, Clyde Dawson

pulled a 10-pack of Wrigley's Juicy Fruit gum out of his basket and it was scanned by

Sharon Buchanan at 8:01 am. The pack of gum and the receipt are now on display in
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the Smithsonian Institution. Economic studies conducted for the grocery industry

committee projected over $40 million in savings to the industry from scanning by the

mid-1970s. Those numbers were not achieved in that time frame and there were those

who predicted the demise of barcode scanning. The usefulness of the barcode required

the adoption of expensive scanners by a critical mass of retailers while manufacturers

simultaneously adopted barcode labels. Neither wanted to move first and results

weren't promising for the first couple of years, with Business Week proclaiming "The

Supermarket Scanner That Failed." IBM later designed five versions of the UPC

symbology for future industry requirements UPC A, B, C, D, and E The U.P.C. made

its first commercial appearance at the Marsh Supermarket in Troy, Ohioin June 1974.

3. Multi-media

Multimedia is media and content that utilizes a combination of different content forms. The

term can be used as a noun (a medium with multiple content forms) or as an adjective

describing a medium as having multiple content forms. The term is used in contrast to media

which only utilize traditional forms of printed or hand-produced material. Multimedia

includes a combination of text, audio, still images, animation, video, and interactivity content

forms. Multimedia is usually recorded and played, displayed or accessed by information

content processing devices, such as computerized and electronic devices, but can also be part

of a live performance. Multimedia (as an adjective) also describes electronic media devices

used to store and experience multimedia content. Multimedia is similar to traditional mixed

media in fine art, but with a broader scope. The term "rich media" is synonymous for

interactive multimedia. Hypermedia can be considered one particular multimedia application.

3.1 Categorization of multimedia

Multimedia may be broadly divided into linear and non-linear categories. Linear

active content progresses without any navigation control for the viewer such as a

cinema presentation. Non-linear content offers user interactivity to control progress as

used with a computer game or used in self-paced computer based training.

Hypermedia is an example of non-linear content. Multimedia presentations can be live

or recorded. A recorded presentation may allow interactivity via a navigation system.

A live multimedia presentation may allow interactivity via an interaction with the

presenter or performer.
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3.2 Major characteristics of multimedia

Multimedia presentations may be viewed in person on stage, projected, transmitted,

or played locally with a media player. A broadcast may be a live or recorded

multimedia presentation. Broadcasts and recordings can be either analog or digital

electronic media technology. Digital online multimedia may be downloaded or

streamed. Streaming multimedia may be live or on-demand.

Multimedia games and simulationsmay be used in a physical environment with

special effects, with multiple users in an online network, or locally with an offline

computer, game system, or simulator. The various formats of technological or digital

multimedia may be intended to enhance the users' experience, for example to make it

easier and faster to convey information. Or in entertainment or art, to transcend

everyday experience.

Enhanced levels of interactivity are made possible by combining multiple forms of

media content. Online multimedia is increasingly becoming object-oriented and data-

driven, enabling applications with collaborative end-user innovation and

personalization on multiple forms of content over time. Examples of these range from

multiple forms of content on Web sites like photo galleries with both images

(pictures) and title (text) user-updated, to simulations whose co-efficients, events,

illustrations, animations or videos are modifiable, allowing the multimedia

"experience" to be altered without reprogramming. In addition to seeing and hearing,

Haptic technology enables virtual objects to be felt. Emerging technology involving

illusions of taste and smell may also enhance the multimedia experience.

3.3 Terminology

In 1965 the term Multi-media was used to describe the Exploding Plastic Inevitable, a

performance that combined live rock music, cinema, experimental lighting and

performance art. In the intervening forty years the word has taken on different

meanings. In the late 1970s the term was used to describe presentations consisting of

multi-projector slide shows timed to an audio track. In the 1990s it took on its current

meaning. In common usage the term multimedia refers to an electronically delivered

combination of media including video, still images, audio, text in such a way that can

be accessed interactively. Much of the content on the web today falls within this
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definition as understood by millions. Some computers which were marketed in the

1990s were called "multimedia" computers because they incorporated a CD-ROM

drive, which allowed for the delivery of several hundred megabytes of video, picture,

and audio data.

3.4 Word usage and context

Since media is the plural of medium, the term "multimedia" is a pleonasm if "multi" is

used to describe multiple occurrences of only one form of media such as a collection

of audio CDs. This is why it's important that the word "multimedia" is used

exclusively to describe multiple forms of media and content. The term "multimedia"

is also ambiguous. Static content (such as a paper book) may be considered

multimedia if it contains both pictures and text or may be considered interactive if the

user interacts by turning pages at will. Books may also be considered non-linear if the

pages are accessed non-sequentially. The term "video", if not used exclusively to

describe motion photography, is ambiguous in multimedia terminology. Video is

often used to describe the file format, delivery format, or presentation format instead

of "footage" which is used to distinguish motion photography from "animation" of

rendered motion imagery. Multiple forms of information content are often not

considered multimedia if they don't contain modern forms of presentation such as

audio or video. Likewise, single forms of information content with single methods of

information processing (e.g. non-interactive audio) are often called multimedia,

perhaps to distinguish static media from active media. Performing arts may also be

considered multimedia considering that performers and props are multiple forms of

both content and media.

3.5 Usage

Multimedia finds its application in various areas including, but not limited to,

advertisements, art, education, entertainment, engineering, medicine, mathematics,

business, scientific research and spatial temporal applications. Several examples are

as follows:

3.6 Creative industries

Creative industries use multimedia for a variety of purposes ranging from fine arts, to

entertainment, to commercial art, to journalism, to media and software services
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provided for any of the industries listed below. An individual multimedia designer

may cover the spectrum throughout their career. Request for their skills range from

technical, to analytical, to creative.

3.7 Commercial

Much of the electronic old and new media utilized by commercial artists is

multimedia. Exciting presentations are used to grab and keep attention in advertising.

Business to business, and interoffice communications are often developed by creative

services firms for advanced multimedia presentations beyond simple slide shows to

sell ideas or liven-up training. Commercial multimedia developers may be hired to

design for governmental services and nonprofit services applications as well.

3.8 Entertainment and fine arts

In addition, multimedia is heavily used in the entertainment industry, especially to

develop special effects in movies and animations. Multimedia games are a popular

pastime and are software programs available either as CD-ROMs or online. Some

video games also use multimedia features. Multimedia applications that allow users to

actively participate instead of just sitting by as passive recipients of information are

called Interactive Multimedia. In the Arts there are multimedia artists, whose minds

are able to blend techniques using different media that in some way incorporates

interaction with the viewer. One of the most relevant could be Peter Greenaway who

is melding Cinema with Opera and all sorts of digital media. Another approach entails

the creation of multimedia that can be displayed in a traditional fine arts arena, such

as an art gallery. Although multimedia display material may be volatile, the

survivability of the content is as strong as any traditional media. Digital recording

material may be just as durable and infinitely reproducible with perfect copies every

time.

3.9 Education

In Education, multimedia is used to produce computer-based training courses

(popularly called CBTs) and reference books like encyclopedia and almanacs. A CBT

lets the user go through a series of presentations, text about a particular topic, and

associated illustrations in various information formats. Edutainment is an informal

term used to describe combining education with entertainment, especially multimedia

entertainment.

Learning theory in the past decade has expanded dramatically because of the

introduction of multimedia. Several lines of research have evolved (e.g. Cognitive
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load, Multimedia learning, and the list goes on). The possibilities for learning and

instruction are nearly endless.

3.10 Engineering

Software engineers may use multimedia in Computer Simulations for anything from

entertainment to training such as military or industrial training. Multimedia for

software interfaces are often done as a collaboration between creative professionals

and software engineers.

.311 Industry

In the Industrial sector, multimedia is used as a way to help present information to

shareholders, superiors and coworkers. Multimedia is also helpful for providing

employee training, advertising and selling products all over the world via virtually

unlimited web-based technologies.

4. Chip

In electronics, an integrated circuit (also known as IC, microcircuit, microchip, silicon chip,

or chip) is a miniaturized electronic circuit (consisting mainly of semiconductor devices, as

well as passive components) that has been manufactured in the surface of a thin substrate of

semiconductor material. Integrated circuits are used in almost all electronic equipment in use

today and have revolutionized the world of electronics. A hybrid integrated circuit is a

miniaturized electronic circuit constructed of individual semiconductor devices, as well as

passive components, bonded to a substrate or circuit board. Integrated circuits were made

possible by experimental discoveries which showed that semiconductor devices could

perform the functions of vacuum tubes, and by mid-20th-century technology advancements in

semiconductor device fabrication. The integration of large numbers of tiny transistors into a

small chip was an enormous improvement over the manual assembly of circuits using

discrete electronic components. The integrated circuit's mass production capability,

reliability, and building-block approach to circuit design ensured the rapid adoption of

standardized ICs in place of designs using discrete transistors.
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There are two main advantages of ICs over discrete circuits: cost and performance. Cost is

low because the chips, with all their components, are printed as a unit by photolithography

and not constructed one transistor at a time. Furthermore, much less material is used to

construct a circuit as a packaged IC die than as a discrete circuit. Performance is high since

the components switch quickly and consume little power (compared to their discrete

counterparts), because the components are small and close together. As of 2006, chip areas

range from a few square mm to around 350 mm, with up to 1 million transistors per mm.

4.1 Invention

The integrated circuit was conceived by a radar scientist, Geoffrey W.A. Dummer

(1909-2002), working for the Royal Radar Establishment of the British Ministry of

Defence, and published at the Symposium on Progress in Quality Electronic

Components in Washington, D.C. on May 7, 1952. He gave many symposia publicly

to propagate his ideas.

Dummerunsuccessfully attempted to build such a circuit in 1956.

The integrated circuit can be credited as being invented by both Jack Kilby of Texas

Instruments and Robert Noyce of Fairchild Semiconductor working independent of

each other. Kilby recorded his initial ideas concerning the integrated circuit in July

1958 and successfully demonstrated the first working integrated circuit on September

12, 1958. Kilby won the 2000 Nobel Prize in Physics for his part of the invention of

the integrated circuit. Robert Noyce also came up with his own idea of integrated

circuit, half a year later than Kilby. Noyce'schip had solved many practical problems

that the microchip developed by Kilby had not. Noyce's chip, made at Fairchild, was

made of silicon, whereas Kilby'schip was made of germanium. Early developments of

the integrated circuit go back to 1949, when the German engineer Werner Jacobi

(Siemens AG) filed a patent for an integrated-circuit-like semiconductor amplifying

device showing five transistors on a common substrate arranged in a 2-stage amplifier

arrangement. Jacobi discloses small and cheap hearing aids as typical industrial

applications of his patent. A commercial use of his patent has not been reported. A

precursor idea to the IC was to create small ceramic squares (wafers), each one

containing a single miniaturized component. Components could then be integrated
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and wired into a bidimensional or tridimensional compact grid. This idea, which

looked very promising in 1957, was proposed to the US Army by Jack Kilby, and led

to the short-lived Micromodule Program (similar to 1951's Project Tinkertoy).

However, as the project was gaining momentum, Kilby came up with a new,

revolutionary design: the IC. The aforementioned Noyce credited Kurt Lehovec of

Sprague Electric for the principle of p-n junction isolation caused by the action of a

biased p-n junction (the diode) as a key concept behind the IC.

5. Generations of Chip SSI, MSI and LSI

The first integrated circuits contained only a few transistors. Called "Small-Scale Integration"

(SSI), they used circuits containing transistors numbering in the tens. SSI circuits were

crucial to early aerospace projects, and vice-versa. Both the Minuteman missile and Apollo

program needed lightweight digital computers for their inertial guidance systems; the Apollo

guidance computer led and motivated the integrated-circuit technology, while the Minuteman

missile forced it into mass-production. These programs purchased almost all of the available

integrated circuits from 1960 through 1963, and almost alone provided the demand that

funded the production improvements to get the production costs from $1000/circuit (in 1960

dollars) to merely $25/circuit (in 1963 dollars). They began to appear in consumer products at

the turn of the decade, a typical application being FM inter-carrier sound processing in

television receivers. The next step in the development of integrated circuits, taken in the late

1960s, introduced devices which contained hundreds of transistors on each chip, called

"Medium-Scale Integration" (MSI). They were attractive economically because while they

cost little more to produce than SSI devices, they allowed more complex systems to be

produced using smaller circuit boards, less assembly work (because of fewer separate

components), and a number of other advantages. Further development, driven by the same

economic factors, led to "Large-Scale Integration" (LSI) in the mid 1970s, with tens of

thousands of transistors per chip. Integrated circuits such as 1K-bit RAMs, calculator chips,

and the first microprocessors, that began to be manufactured in moderate quantities in the

early 1970s, had under 4000 transistors. True LSI circuits, approaching 10000 transistors,

began to be produced around 1974, for computer main memories and second-generation

microprocessors.

6. VLSI

The final step in the development process, starting in the 1980s and continuing through the

present, was "Very Large-Scale Integration" (VLSI). This could be said to start with

hundreds of thousands of transistors in the early 1980s, and continues beyond several billion
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transistors as of 2007. There was no single breakthrough that allowed this increase in

complexity, though many factors helped. Manufacturing moved to smaller rules and cleaner

fabs, allowing them to produce chips with more transistors with adequate yield, as

summarized by the International Technology Roadmap for Semiconductors (ITRS). Design

tools improved enough to make it practical to finish these designs in a reasonable time. The

more energy efficient CMOS replaced NMOS and PMOS, avoiding a prohibitive increase in

power consumption. Better texts such as the landmark textbook by Mead and Conway helped

schools educate more designers, among other factors. In 1986 the first one megabit RAM

chips were introduced, which contained more than one million transistors. Microprocessor

chips passed the million transistor mark in 1989 and the billion transistor mark in 2005. The

trend continues largely unabated, with chips introduced in 2007 containing tens of billions of

memory transistors .

7. ULSI, WSI, SOC and 3D-IC

To reflect further growth of the complexity, the term ULSI that stands for "Ultra-Large Scale

Integration" was proposed for chips of complexity of more than 1 million transistors. Wafer-

scale integration (WSI) is a system of building very-large integrated circuits that uses an

entire silicon wafer to produce a single "super-chip". Through a combination of large size and

reduced packaging, WSI could lead to dramatically reduced costs for some systems, notably

massively parallel supercomputers. The name is taken from the term Very-Large-Scale

Integration, the current state of the art when WSI was being developed. System-on-a-Chip

(SoC or SOC) is an integrated circuit in which all the components needed for a computer or

other system are included on a single chip. The design of such a device can be complex and

costly, and building disparate components on a single piece of silicon may compromise the

efficiency of some elements. However, these drawbacks are offset by lower manufacturing

and assembly costs and by a greatly reduced power budget: because signals among the

components are kept on-die, much less power is required (see Packaging, above). Three

Dimensional Integrated Circuit (3D-IC) has two or more layers of active electronic

components that are integrated both vertically and horizontally into a single circuit.

Communication between layers uses on-die signaling, so power consumption is much lower

than in equivalent separate circuits. Judicious use of short vertical wires can substantially

reduce overall wire length for faster operation.

8. Advances in integrated circuits

Among the most advanced integrated circuits are the microprocessors or "cores", which

control everything from computers to cellular phones to digital microwave ovens. Digital
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memory chips and ASICs are examples of other families of integrated circuits that are

important to the modern information society. While cost of designing and developing a

complex integrated circuit is quite high, when spread across typically millions of production

units the individual IC cost is minimized. The performance of ICs is high because the small

size allows short traces which in turn allows low power logic (such as CMOS) to be used at

fast switching speeds.

The integrated circuit from an Intel 8742, an 8-bit microcontroller that includes a CPU

running at 12 MHz, 128 bytes of RAM, 2048 bytes of EPROM, and I/O in the same chip.

ICs have consistently migrated to smaller feature sizes over the years, allowing more circuitry

to be packed on each chip. This increased capacity per unit area can be used to decrease cost

and/or increase functionalitysee Moore's law which, in its modern interpretation, states that

the number of transistors in an integrated circuit doubles every two years. In general, as the

feature size shrinks, almost everything improvesthe cost per unit and the switching power

consumption go down, and the speed goes up. However, ICs with nanometer-scale devices

are not without their problems, principal among which is leakage current (see subthreshold

leakage for a discussion of this), although these problems are not insurmountable and will

likely be solved or at least ameliorated by the introduction of high-k dielectrics. Since these

speed and power consumption gains are apparent to the end user, there is fierce competition

among the manufacturers to use finer geometries. This process, and the expected progress

over the next few years, is well described by the International Technology Roadmap for

Semiconductors (ITRS).

9.Popularity of ICs

Only a half century after their development was initiated, integrated circuits have become

ubiquitous. Computers, cellular phones, and other digital appliances are now inextricable

parts of the structure of modern societies. That is, modern computing, communications,

manufacturing and transport systems, including the Internet, all depend on the existence of

integrated circuits. Indeed, many scholars believe that the digital revolutionbrought about by

the microchip revolutionwas one of the most significant occurrences in the history of

humankind. Integrated circuits can be classified into analog, digital and mixed signal (both

analog and digital on the same chip). Digital integrated circuits can contain anything from

one to millions of logic gates, flip-flops, multiplexers, and other circuits in a few square
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millimeters. The small size of these circuits allows high speed, low power dissipation, and

reduced manufacturing cost compared with board-level integration. These digital ICs,

typically microprocessors, DSPs, and micro controllers work using binary mathematics to

process "one" and "zero" signals. Analog ICs, such as sensors, power management circuits,

and operational amplifiers, work by processing continuous signals. They perform functions

like amplification, active filtering, demodulation, mixing, etc. Analog ICs ease the burden on

circuit designers by having expertly designed analog circuits available instead of designing a

difficult analog circuit from scratch. ICs can also combine analog and digital circuits on a

single chip to create functions such as A/D converters and D/A converters. Such circuits offer

smaller size and lower cost, but must carefully account for signal interference.

In Section 2 of this course you will cover these topics:
The Central Processor And Memory

Storage And Input/Output Devices

Personal And Pc Databases

Topic : The Central Processor And Memory

Topic Objective:

At the end of this topic student would be able to understand:

 Central Processing Unit

 Integrated Circuits

 Integrating

 Instructions

 Read-only Memory

Definition/Overview:
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Central Processing Unit (CPU) or Processor: The computer hardware that executes

program instructions and performs the computers processing actions.

Integrated Circuits/Chip/Microchip: A collection of thousands or millions of transistors

placed on a small silicon chip.

Transistor: An electrical switch that can be in one of two states: open or closed.

Integrating: The process of packing more transistors onto a single chip.

Control Unit: The part of the CPU that oversees and controls all computer activities

according to the instructions it receives.

Instructions: Detailed descriptions of the actions to be carried out during input, processing,

output, storage, and transmission.

Random-access Memory (RAM):Memory that permits data or information to be written

into or read from memory only as long as the computer is turned on.

Read-only Memory (ROM): A type of storage that offers random access to memory and can

hold data and information after the electric current to the computer has been turned off.

Key Points:

1. Central processor

A central processing unit (CPU) is an electronic circuit that can execute computer programs.

This broad definition can easily be applied to many early computers that existed long before

the term "CPU" ever came into widespread usage. The term itself and its initialism have been

in use in the computer industry at least since the early 1960s. The form, design and

implementation of CPUs have changed dramatically since the earliest examples, but their

fundamental operation has remained much the same.

Early CPUs were custom-designed as a part of a larger, sometimes one-of-a-kind, computer.

However, this costly method of designing custom CPUs for a particular application has

largely given way to the development of mass-produced processors that are suited for one or

many purposes. This standardization trend generally began in the era of discrete transistor
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mainframes and minicomputers and has rapidly accelerated with the popularization of the

integrated circuit (IC). The IC has allowed increasingly complex CPUs to be designed and

manufactured to tolerances on the order of nanometers. Both the miniaturization and

standardization of CPUs have increased the presence of these digital devices in modern life

far beyond the limited application of dedicated computing machines. Modern

microprocessors appear in everything from automobiles to cell phones to children's toys.

CPUs}}

Prior to the advent of machines that resemble today's CPUs, computers such as the ENIAC

had to be physically rewired in order to perform different tasks. These machines are often

referred to as "fixed-program computers," since they had to be physically reconfigured in

order to run a different program. Since the term "CPU" is generally defined as a software

(computer program) execution device, the earliest devices that could rightly be called CPUs

came with the advent of the stored-program computer. The idea of a stored-program

computer was already present during ENIAC's design, but was initially omitted so the

machine could be finished sooner. On June 30, 1945, before ENIAC was even completed,

mathematician John von Neumann distributed the paper entitled "First Draft of a Report on

the EDVAC." It outlined the design of a stored-program computer that would eventually be

completed in August 1949 (von Neumann 1945). EDVAC was designed to perform a certain

number of instructions (or operations) of various types. These instructions could be combined

to create useful programs for the EDVAC to run. Significantly, the programs written for

EDVAC were stored in high-speed computer memory rather than specified by the physical

wiring of the computer. This overcame a severe limitation of ENIAC, which was the large

amount of time and effort it took to reconfigure the computer to perform a new task.

With von Neumann's design, the program, or software, that EDVAC ran could be changed

simply by changing the contents of the computer's memory. While von Neumann is most

often credited with the design of the stored-program computer because of his design of

EDVAC, others before him such as Konrad Zuse had suggested similar ideas. Additionally,

the so-called Harvard architecture of the Harvard Mark I, which was completed before

EDVAC, also utilized a stored-program design using punched paper tape rather than
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electronic memory. The key difference between the von Neumann and Harvard architectures

is that the latter separates the storage and treatment of CPU instructions and data, while the

former uses the same memory space for both. Most modern CPUs are primarily von

Neumann in design, but elements of the Harvard architecture are commonly seen as well.

Being digital devices, all CPUs deal with discrete states and therefore require some kind of

switching elements to differentiate between and change these states. Prior to commercial

acceptance of the transistor, electrical relays and vacuum tubes (thermionic valves) were

commonly used as switching elements. Although these had distinct speed advantages over

earlier, purely mechanical designs, they were unreliable for various reasons. For example,

building direct current sequential logic circuits out of relays requires additional hardware to

cope with the problem of contact bounce. While vacuum tubes do not suffer from contact

bounce, they must heat up before becoming fully operational and eventually stop functioning

altogether. Usually, when a tube failed, the CPU would have to be diagnosed to locate the

failing component so it could be replaced. Therefore, early electronic (vacuum tube based)

computers were generally faster but less reliable than electromechanical (relay based)

computers. Tube computers like EDVAC tended to average eight hours between failures,

whereas relay computers like the (slower, but earlier) Harvard Mark I failed very rarely

(Weik 1961:238). In the end, tube based CPUs became dominant because the significant

speed advantages afforded generally outweighed the reliability problems. Most of these early

synchronous CPUs ran at low clock rates compared to modern microelectronic designs (see

below for a discussion of clock rate). Clock signal frequencies ranging from 100 kHz to 4

MHz were very common at this time, limited largely by the speed of the switching devices

they were built with.

2. Discrete transistor and IC CPUs

The design complexity of CPUs increased as various technologies facilitated building smaller

and more reliable electronic devices. The first such improvement came with the advent of the

transistor. Transistorized CPUs during the 1950s and 1960s no longer had to be built out of

bulky, unreliable, and fragile switching elements like vacuum tubes and electrical relays.

With this improvement more complex and reliable CPUs were built onto one or several

printed circuit boards containing discrete (individual) components.
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During this period, a method of manufacturing many transistors in a compact space gained

popularity. The integrated circuit (IC) allowed a large number of transistors to be

manufactured on a single semiconductor-based die, or "chip." At first only very basic non-

specialized digital circuits such as NOR gates were miniaturized into ICs. CPUs based upon

these "building block" ICs are generally referred to as "small-scale integration" (SSI) devices.

SSI ICs, such as the ones used in the Apollo guidance computer, usually contained transistor

counts numbering in multiples of ten. To build an entire CPU out of SSI ICs required

thousands of individual chips, but still consumed much less space and power than earlier

discrete transistor designs. As microelectronic technology advanced, an increasing number of

transistors were placed on ICs, thus decreasing the quantity of individual ICs needed for a

complete CPU. MSI and LSI (medium- and large-scale integration) ICs increased transistor

counts to hundreds, and then thousands.

In 1964 IBM introduced its System/360 computer architecture which was used in a series of

computers that could run the same programs with different speed and performance. This was

significant at a time when most electronic computers were incompatible with one another,

even those made by the same manufacturer. To facilitate this improvement, IBM utilized the

concept of a microprogram(often called "microcode"), which still sees widespread usage in

modern CPUs. The System/360 architecture was so popular that it dominated the mainframe

computer market for the decades and left a legacy that is still continued by similar modern

computers like the IBM zSeries. In the same year , Digital Equipment Corporation (DEC)

introduced another influential computer aimed at the scientific and research markets, the

PDP-8. DEC would later introduce the extremely popular PDP-11 line that originally was

built with SSI ICs but was eventually implemented with LSI components once these became

practical. In stark contrast with its SSI and MSI predecessors, the first LSI implementation of

the PDP-11 contained a CPU composed of only four LSI integrated circuits (Digital

Equipment Corporation 1975). Transistor-based computers had several distinct advantages

over their predecessors. Aside from facilitating increased reliability and lower power

consumption, transistors also allowed CPUs to operate at much higher speeds because of the

short switching time of a transistor in comparison to a tube or relay. Thanks to both the

increased reliability as well as the dramatically increased speed of the switching elements

(which were almost exclusively transistors by this time), CPU clock rates in the tens of

megahertz were obtained during this period. Additionally while discrete transistor and IC

CPUs were in heavy usage, new high-performance designs like SIMD (Single Instruction
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Multiple Data) vector processors began to appear. These early experimental designs later

gave rise to the era of specialized supercomputers like those made by Cray Inc.

3. Microprocessors

The introduction of the microprocessor in the 1970s significantly affected the design and

implementation of CPUs. Since the introduction of the first microprocessor (the Intel 4004) in

1970 and the first widely used microprocessor (the Intel 8080) in 1974, this class of CPUs

has almost completely overtaken all other central processing unit implementation methods.

Mainframe and minicomputer manufacturers of the time launched proprietary IC

development programs to upgrade their older computer architectures, and eventually

produced instruction set compatible microprocessors that were backward-compatible with

their older hardware and software. Combined with the advent and eventual vast success of the

now ubiquitous personal computer, the term "CPU" is now applied almost exclusively to

microprocessors.

Previous generations of CPUs were implemented as discrete components and numerous small

integrated circuits (ICs) on one or more circuit boards. Microprocessors, on the other hand,

are CPUs manufactured on a very small number of ICs; usually just one. The overall smaller

CPU size as a result of being implemented on a single die means faster switching time

because of physical factors like decreased gate parasitic capacitance. This has allowed

synchronous microprocessors to have clock rates ranging from tens of megahertz to several

gigahertz. Additionally, as the ability to construct exceedingly small transistors on an IC has

increased, the complexity and number of transistors in a single CPU has increased

dramatically. This widely observed trend is described by Moore's law, which has proven to

be a fairly accurate predictor of the growth of CPU (and other IC) complexity to date. While

the complexity, size, construction, and general form of CPUs have changed drastically over

the past sixty years, it is notable that the basic design and function has not changed much at

all. Almost all common CPUs today can be very accurately described as von Neumann

stored-program machines. As the aforementioned Moore's law continues to hold true,

concerns have arisen about the limits of integrated circuit transistor technology. Extreme
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miniaturization of electronic gates is causing the effects of phenomena like

electromigrationand subthreshold leakage to become much more significant. These newer

concerns are among the many factors causing researchers to investigate new methods of

computing such as the quantum computer, as well as to expand the usage of parallelism and

other methods that extend the usefulness of the classical von Neumann model.

4. CPU operation

The fundamental operation of most CPUs, regardless of the physical form they take, is to

execute a sequence of stored instructions called a program. The program is represented by a

series of numbers that are kept in some kind of computer memory. There are four steps that

nearly all CPUs use in their operation: fetch, decode, execute, and writeback. The first step,

fetch, involves retrieving an instruction (which is represented by a number or sequence of

numbers) from program memory. The location in program memory is determined by a

program counter (PC), which stores a number that identifies the current position in the

program. In other words, the program counter keeps track of the CPU's place in the current

program. After an instruction is fetched, the PC is incremented by the length of the

instruction word in terms of memory units. Often the instruction to be fetched must be

retrieved from relatively slow memory, causing the CPU to stall while waiting for the

instruction to be returned. This issue is largely addressed in modern processors by caches and

pipeline architectures (see below). The instruction that the CPU fetches from memory is used

to determine what the CPU is to do. In the decode step, the instruction is broken up into parts

that have significance to other portions of the CPU.

The way in which the numerical instruction value is interpreted is defined by the CPU's

instruction set architecture(ISA). Often, one group of numbers in the instruction, called the

opcode, indicates which operation to perform. The remaining parts of the number usually

provide information required for that instruction, such as operands for an addition operation.

Such operands may be given as a constant value (called an immediate value), or as a place to

locate a value: a register or a memory address, as determined by some addressing mode. In

older designs the portions of the CPU responsible for instruction decoding were

unchangeable hardware devices. However, in more abstract and complicated CPUs and ISAs,

a microprogram is often used to assist in translating instructions into various configuration

signals for the CPU. This microprogram is sometimes rewritable so that it can be modified to

change the way the CPU decodes instructions even after it has been manufactured. After the
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fetch and decode steps, the execute step is performed. During this step, various portions of

the CPU are connected so they can perform the desired operation. If, for instance, an addition

operation was requested, an arithmetic logic unit (ALU) will be connected to a set of inputs

and a set of outputs. The inputs provide the numbers to be added, and the outputs will contain

the final sum. The ALU contains the circuitry to perform simple arithmetic and logical

operations on the inputs (like addition and bitwise operations). If the addition operation

produces a result too large for the CPU to handle, an arithmetic overflow flag in a flags

register may also be set. The final step, writeback, simply "writes back" the results of the

execute step to some form of memory. Very often the results are written to some internal

CPU register for quick access by subsequent instructions. In other cases results may be

written to slower, but cheaper and larger, main memory. Some types of instructions

manipulate the program counter rather than directly produce result data.

These are generally called "jumps" and facilitate behavior like loops, conditional program

execution (through the use of a conditional jump), and functions in programs. Many

instructions will also change the state of digits in a "flags" register. These flags can be used to

influence how a program behaves, since they often indicate the outcome of various

operations. For example, one type of "compare" instruction considers two values and sets a

number in the flags register according to which one is greater. This flag could then be used by

a later jump instruction to determine program flow. After the execution of the instruction and

writeback of the resulting data, the entire process repeats, with the next instruction cycle

normally fetching the next-in-sequence instruction because of the incremented value in the

program counter. If the completed instruction was a jump, the program counter will be

modified to contain the address of the instruction that was jumped to, and program execution

continues normally. In more complex CPUs than the one described here, multiple instructions

can be fetched, decoded, and executed simultaneously. This section describes what is

generally referred to as the "Classic RISC pipeline," which in fact is quite common among

the simple CPUs used in many electronic devices (often called microcontroller). It largely

ignores the important role of CPU cache, and therefore the access stage of the pipeline.

6. Design and implementation

The way a CPU represents numbers is a design choice that affects the most basic ways in

which the device functions. Some early digital computers used an electrical model of the

common decimal (base ten) numeral system to represent numbers internally. A few other
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computers have used more exotic numeral systems like ternary (base three). Nearly all

modern CPUs represent numbers in binary form, with each digit being represented by some

two-valued physical quantity such as a "high" or "low" voltage.

Related to number representation is the size and precision of numbers that a CPU can

represent. In the case of a binary CPU, a bit refers to one significant place in the numbers a

CPU deals with. The number of bits (or numeral places) a CPU uses to represent numbers is

often called "word size", "bit width", "data path width", or "integer precision" when dealing

with strictly integer numbers (as opposed to floating point). This number differs between

architectures, and often within different parts of the very same CPU. For example, an 8-bit

CPU deals with a range of numbers that can be represented by eight binary digits (each digit

having two possible values), that is, 28 or 256 discrete numbers. In effect, integer size sets a

hardware limit on the range of integers the software run by the CPU can utilize.

Integer range can also affect the number of locations in memory the CPU can address

(locate). For example, if a binary CPU uses 32 bits to represent a memory address, and each

memory address represents one octet (8 bits), the maximum quantity of memory that CPU

can address is 232 octets, or 4 GiB. This is a very simple view of CPU address space, and

many designs use more complex addressing methods like paging in order to locate more

memory than their integer range would allow with a flat address space. Higher levels of

integer range require more structures to deal with the additional digits, and therefore more

complexity, size, power usage, and general expense. It is not at all uncommon, therefore, to

see 4- or 8-bit microcontrollers used in modern applications, even though CPUs with much

higher range (such as 16, 32, 64, even 128-bit) are available. The simpler microcontrollers are

usually cheaper, use less power, and therefore dissipate less heat, all of which can be major

design considerations for electronic devices. However, in higher-end applications, the

benefits afforded by the extra range (most often the additional address space) are more

significant and often affect design choices. To gain some of the advantages afforded by both

lower and higher bit lengths, many CPUs are designed with different bit widths for different

portions of the device. For example, the IBM System/370 used a CPU that was primarily 32

bit, but it used 128-bit precision inside its floating point units to facilitate greater accuracy

and range in floating point numbers. Many later CPU designs use similar mixed bit width,

especially when the processor is meant for general-purpose usage where a reasonable balance

of integer and floating point capability is required.
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7. Clock rate

Most CPUs, and indeed most sequential logic devices, are synchronous in nature. That is,

they are designed and operate on assumptions about a synchronization signal. This signal,

known as a clock signal, usually takes the form of a periodic square wave. By calculating the

maximum time that electrical signals can move in various branches of a CPU's many circuits,

the designers can select an appropriate period for the clock signal. This period must be longer

than the amount of time it takes for a signal to move, or propagate, in the worst-case scenario.

In setting the clock period to a value well above the worst-case propagation delay, it is

possible to design the entire CPU and the way it moves data around the "edges" of the rising

and falling clock signal. This has the advantage of simplifying the CPU significantly, both

from a design perspective and a component-count perspective. However, it also carries the

disadvantage that the entire CPU must wait on its slowest elements, even though some

portions of it are much faster. This limitation has largely been compensated for by various

methods of increasing CPU parallelism .

However architectural improvements alone do not solve all of the drawbacks of globally

synchronous CPUs. For example, a clock signal is subject to the delays of any other electrical

signal. Higher clock rates in increasingly complex CPUs make it more difficult to keep the

clock signal in phase (synchronized) throughout the entire unit. This has led many modern

CPUs to require multiple identical clock signals to be provided in order to avoid delaying a

single signal significantly enough to cause the CPU to malfunction. Another major issue as

clock rates increase dramatically is the amount of heat that is dissipated by the CPU. The

constantly changing clock causes many components to switch regardless of whether they are

being used at that time. In general, a component that is switching uses more energy than an

element in a static state. Therefore, as clock rate increases, so does heat dissipation, causing

the CPU to require more effective cooling solutions. One method of dealing with the

switching of unneeded components is called clock gating, which involves turning off the

clock signal to unneeded components (effectively disabling them). However, this is often

regarded as difficult to implement and therefore does not see common usage outside of very

low-power designs. Another method of addressing some of the problems with a global clock

signal is the removal of the clock signal altogether. While removing the global clock signal

makes the design process considerably more complex in many ways, asynchronous (or

clockless) designs carry marked advantages in power consumption and heat dissipation in
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comparison with similar synchronous designs. While somewhat uncommon, entire

asynchronous CPUs have been built without utilizing a global clock signal. Two notable

examples of this are the ARM compliant AMULET and the MIPS R3000 compatible

MiniMIPS. Rather than totally removing the clock signal, some CPU designs allow certain

portions of the device to be asynchronous, such as using asynchronous ALUs in conjunction

with superscalar pipelining to achieve some arithmetic performance gains. While it is not

altogether clear whether totally asynchronous designs can perform at a comparable or better

level than their synchronous counterparts, it is evident that they do at least excel in simpler

math operations. This, combined with their excellent power consumption and heat dissipation

properties, makes them very suitable for embedded computers .

8. Parallelism

The description of the basic operation of a CPU offered in the previous section describes the

simplest form that a CPU can take. This type of CPU, usually referred to as subscalar,

operates on and executes one instruction on one or two pieces of data at a time. This process

gives rise to an inherent inefficiency in subscalar CPUs. Since only one instruction is

executed at a time, the entire CPU must wait for that instruction to complete before

proceeding to the next instruction. As a result the subscalar CPU gets "hung up" on

instructions which take more than one clock cycle to complete execution. Even adding a

second execution unit (see below) does not improve performance much; rather than one

pathway being hung up, now two pathways are hung up and the number of unused transistors

is increased. This design, wherein the CPU's execution resources can operate on only one

instruction at a time, can only possibly reach scalar performance (one instruction per clock).

However, the performance is nearly always subscalar (less than one instruction per cycle).

Attempts to achieve scalar and better performance have resulted in a variety of design

methodologies that cause the CPU to behave less linearly and more in parallel. When

referring to parallelism in CPUs, two terms are generally used to classify these design

techniques. Instruction level parallelism (ILP) seeks to increase the rate at which instructions

are executed within a CPU (that is, to increase the utilization of on-die execution resources),

and thread level parallelism (TLP) purposes to increase the number of threads (effectively

individual programs) that a CPU can execute simultaneously. Each methodology differs both

in the ways in which they are implemented, as well as the relative effectiveness they afford in

increasing the CPU's performance for an application.
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9. Instruction level parallelism

One of the simplest methods used to accomplish increased parallelism is to begin the first

steps of instruction fetching and decoding before the prior instruction finishes executing. This

is the simplest form of a technique known as instruction pipelining, and is utilized in almost

all modern general-purpose CPUs. Pipelining allows more than one instruction to be executed

at any given time by breaking down the execution pathway into discrete stages. This

separation can be compared to an assembly line, in which an instruction is made more

complete at each stage until it exits the execution pipeline and is retired. Pipelining does,

however, introduce the possibility for a situation where the result of the previous operation is

needed to complete the next operation; a condition often termed data dependency conflict. To

cope with this, additional care must be taken to check for these sorts of conditions and delay a

portion of the instruction pipeline if this occurs. Naturally, accomplishing this requires

additional circuitry, so pipelined processors are more complex than subscalarones (though not

very significantly so). A pipelined processor can become very nearly scalar, inhibited only by

pipeline stalls (an instruction spending more than one clock cycle in a stage).

By fetching and dispatching two instructions at a time, a maximum of two instructions per

cycle can be completed. Further improvement upon the idea of instruction pipelining led to

the development of a method that decreases the idle time of CPU components even further.

Designs that are said to be superscalar include a long instruction pipeline and multiple

identical execution units. In a superscalar pipeline, multiple instructions are read and passed

to a dispatcher, which decides whether or not the instructions can be executed in parallel

(simultaneously). If so they are dispatched to available execution units, resulting in the ability

for several instructions to be executed simultaneously. In general, the more instructions a

superscalar CPU is able to dispatch simultaneously to waiting execution units, the more

instructions will be completed in a given cycle. Most of the difficulty in the design of a

superscalar CPU architecture lies in creating an effective dispatcher. The dispatcher needs to

be able to quickly and correctly determine whether instructions can be executed in parallel, as

well as dispatch them in such a way as to keep as many execution units busy as possible. This

requires that the instruction pipeline is filled as often as possible and gives rise to the need in

superscalar architectures for significant amounts of CPU cache. It also makes hazard-

avoiding techniques like branch prediction, speculative execution, and out-of-order execution
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crucial to maintaining high levels of performance. By attempting to predict which branch (or

path) a conditional instruction will take, the CPU can minimize the number of times that the

entire pipeline must wait until a conditional instruction is completed. Speculative execution

often provides modest performance increases by executing portions of code that may or may

not be needed after a conditional operation completes. Out-of-order execution somewhat

rearranges the order in which instructions are executed to reduce delays due to data

dependencies.

In the case where a portion of the CPU is superscalar and part is not, the part which is not

suffers a performance penalty due to scheduling stalls. The original Intel Pentium (P5) had

two superscalarALUs which could accept one instruction per clock each, but its FPU could

not accept one instruction per clock. Thus the P5 was integer superscalar but not floating

point superscalar. Intel's successor to the Pentium architecture, P6, added superscalar

capabilities to its floating point features, and therefore afforded a significant increase in

floating point instruction performance. Both simple pipelining and superscalar design

increase a CPU's ILP by allowing a single processor to complete execution of instructions at

rates surpassing one instruction per cycle (IPC). Most modern CPU designs are at least

somewhat superscalar, and nearly all general purpose CPUs designed in the last decade are

superscalar. In later years some of the emphasis in designing high-ILP computers has been

moved out of the CPU's hardware and into its software interface, or ISA. The strategy of the

very long instruction word (VLIW) causes some ILP to become implied directly by the

software, reducing the amount of work the CPU must perform to boost ILP and thereby

reducing the design's complexity.

10. Thread level parallelism

Another strategy of achieving performance is to execute multiple programs or threads in

parallel. This area of research is known as parallel computing. In Flynn's taxonomy, this

strategy is known as Multiple Instructions-Multiple Data or MIMD. One technology used for

this purpose was multiprocessing (MP). The initial flavor of this technology is known as

symmetric multiprocessing (SMP), where a small number of CPUs share a coherent view of

their memory system. In this scheme, each CPU has additional hardware to maintain a

constantly up-to-date view of memory. By avoiding stale views of memory, the CPUs can

cooperate on the same program and programs can migrate from one CPU to another. To

increase the number of cooperating CPUs beyond a handful, schemes such as non-uniform

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

37
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



memory access (NUMA) and directory-based coherence protocols were introduced in the

1990s. SMP systems are limited to a small number of CPUs while NUMA systems have been

built with thousands of processors. Initially, multiprocessing was built using multiple discrete

CPUs and boards to implement the interconnect between the processors. When the processors

and their interconnect are all implemented on a single silicon chip, the technology is known

as a multi-core microprocessor.

It was later recognized that finer-grain parallelism existed with a single program. A single

program might have several threads (or functions) that could be executed separately or in

parallel. Some of earliest examples of this technology implemented input/output processing

such as direct memory access as a separate thread from the computation thread. A more

general approach to this technology was introduced in the 1970s when systems were designed

to run multiple computation threads in parallel. This technology is known as multi-threading

(MT). This approach is considered more cost-effective than multiprocessing, as only a small

number of components within a CPU is replicated in order to support MT as opposed to the

entire CPU in the case of MP. In MT, the execution units and the memory system including

the caches are shared among multiple threads. The downside of MT is that the hardware

support for multithreading is more visible to software than that of MP and thus supervisor

software like operating systems have to undergo larger changes to support MT. One type of

MT that was implemented is known as block multithreading, where one thread is executed

until it is stalled waiting for data to return from external memory. In this scheme, the CPU

would then quickly switch to another thread which is ready to run, the switch often done in

one CPU clock cycle. Another type of MT is known as simultaneous multithreading, where

instructions of multiple threads are executed in parallel within one CPU clock cycle. For

several decades from the 1970s to early 2000s, the focus in designing high performance

general purpose CPUs was largely on achieving high ILP through technologies such as

pipelining, caches, superscalar execution, Out-of-order execution, etc. This trend culminated

in large, power-hungry CPUs such as the Intel Pentium 4. By the early 2000s, CPU designers

were thwarted from achieving higher performance from ILP techniques due to the growing

disparity between CPU operating frequencies and main memory operating frequencies as

well as escalating CPU power dissipation owing to more esoteric ILP techniques.

CPU designers then borrowed ideas from commercial computing markets such as transaction

processing, where the aggregate performance of multiple programs, also known as
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throughput computing, was more important than the performance of a single thread or

program. This reversal of emphasis is evidenced by the proliferation of dual and multiple

core CMP (chip-level multiprocessing) designs and notably, Intel's newer designs resembling

its less superscalar P6 architecture. Late designs in several processor families exhibit CMP,

including the x86-64 Opteron and Athlon 64 X2, the SPARCUltraSPARC T1, IBM

POWER4 and POWER5, as well as several video game console CPUs like the Xbox 360's

triple-core PowerPC design, and the PS3's 8-core Cell microprocessor.

11. Memory

Random-access memory (usually known by its acronym, RAM) is a form of computer data

storage. Today it takes the form of integrated circuits that allow the stored data to be accessed

in any order (i.e., at random). The word random thus refers to the fact that any piece of data

can be returned in a constant time, regardless of its physical location and whether or not it is

related to the previous piece of data. This contrasts with storage mechanisms such as tapes,

magnetic discs and optical discs, which rely on the physical movement of the recording

medium or a reading head. In these devices, the movement takes longer than the data transfer,

and the retrieval time varies depending on the physical location of the next item. The word

RAM is mostly associated with volatile types of memory (such as DRAM memory modules),

where the information is lost after the power is switched off. However, many other types of

memory are RAM as well (i.e., Random Access Memory), including most types of ROM and

a kind of flash memory called NOR-

12. Flash.

An early type of widespread writable random access memory was the magnetic core memory,

developed from 1949 to 1952, and subsequently used in most computers up until the

development of the static and dynamic integrated RAM circuits in the late 1960s and early

1970s. Before this, computers used relays, delay lines or various kinds of vacuum tube

arrangements to implement "main" memory functions (i.e., hundreds or thousands of bits),

some of which were random access, some not. Latches built out of vacuum tube triodes, and

later, out of discrete transistors, were used for smaller and faster memories such as registers

and (random access) register banks. Prior to the development of integrated ROM circuits,

permanent (or read-only) random access memory was often constructed using semiconductor

diode matrices driven by address decoders.
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12. Types of RAM

Modern types of writable RAM generally store a bit of data in either the state of a flip-flop,

as in SRAM (static RAM), or as a charge in a capacitor (or transistor gate), as in DRAM

(dynamic RAM), EPROM, EEPROM and Flash. Some types have circuitry to detect and/or

correct random faults called memory errors in the stored data, using parity bits or error

correction codes. RAM of the read-only type, ROM, instead uses a metal mask to

permanently enable/disable selected transistors, instead of storing a charge in them. As both

SRAM and DRAM are volatile, other forms of computer storage, such as disks and magnetic

tapes, have been used as persistent storage in traditional computers. Many newer products

instead rely on flash memory to maintain data when not in use, such as PDAsor small music

players. Certain personal computers, such as many rugged computers and netbooks, have also

replaced magnetic disks with flash drives. With flash memory only the NOR type is capable

of true random access and is therefore technically RAM, however, the lower cost NAND type

is commonly used for bulk storage in memory cards and solid-state drives.

13. Memory hierarchy

Many computer systems have a memory hierarchy consisting of CPU registers, on-die SRAM

caches, external caches, DRAM, paging systems, and virtual memory or swap space on a

hard drive. This entire pool of memory may be referred to as "RAM" by many developers,

even though the various subsystems can have very different access times, violating the

original concept behind the random access term in RAM. Even within a hierarchy level such

as DRAM, the specific row, column, bank, rank, channel, or interleave organization of the

components make the access time variable, although not to the extent that rotating storage

media or a tape is variable. The overall goal of using a memory hierarchy is to obtain the

higher possible average access performance while minimizing the total cost of entire memory

system. (Generally, the memory hierarchy follows the access time with the fast CPU registers

at the top and the slow hard drive at the bottom.) In many modern personal computers, the

RAM comes in an easily upgraded form of modules called memory modules or DRAM

modules about the size of a few sticks of chewing gum. These can quickly be replaced should

they become damaged or too small for current purposes. As suggested above, smaller

amounts of RAM (mostly SRAM) are also integrated in the CPU and other ICs on the
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motherboard, as well as in hard-drives, CD-ROMs, and several other parts of the computer

system.

14. Swapping

If a computer becomes low on RAM during intensive application cycles, the computer can

perform an operation known as "swapping". When this occurs, the computer temporarily uses

hard drive space as additional memory. Constantly relying on this type of backup memory is

called thrashing, which is generally undesirable because it lowers overall system

performance. In order to reduce the dependency on swapping, more RAM can be installed.

Other uses of the "RAM" term Other physical devices with read/write capability can have

"RAM" in their names: for example, DVD-RAM. "Random access" is also the name of an

indexing method: hence, disk storage is often called "random access" because the reading

head can move relatively quickly from one piece of data to another, and does not have to read

all the data in between. However the final "M" is crucial: "RAM" (provided there is no

additional term as in "DVD-RAM") always refers to a solid-state device.

15. RAM disks

Software can "partition" a portion of a computer's RAM, allowing it to act as a much faster

hard drive that is called a RAM disk. Unless the memory used is non-volatile, a RAM disk

loses the stored data when the computer is shut down. However, volatile memory can retain

its data when the computer is shut down if it has a separate power source, usually a battery.

16. Shadow RAM

Sometimes, the contents of a ROM chip are copied to SRAM or DRAM to allow for shorter

access times (as ROM may be slower). The ROM chip is then disabled while the initialized

memory locations are switched in on the same block of addresses (often write-protected).

This process, sometimes called shadowing, is fairly common in both computers and

embedded systems. As a common example, the BIOS in typical personal computers often has

an option called use shadow BIOS or similar. When enabled, functions relying on data from

the BIOSsROM will instead use DRAM locations (most can also toggle shadowing of video

card ROM or other ROM sections). Depending on the system, this may or may not result in

increased performance. On some systems the benefit may be hypothetical because the BIOS
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is not used after booting in favor of direct hardware access. Of course, somewhat less free

memory is available when shadowing is enabled.

17. Recent developments

Several new types of non-volatile RAM, which will preserve data while powered down, are

under development. The technologies used include carbon nanotubes and the magnetic tunnel

effect. In summer 2003, a 128 KB (128 210 bytes) magnetic RAM (MRAM) chip was

manufactured with 0.18 m technology. In June 2004, Infineon Technologies unveiled a 16

MB (16 220 bytes) prototype again based on 0.18 m technology. Nanterobuilt a functioning

carbon nanotube memory prototype 10 GB (10 230 bytes) array in 2004. Whether some of

these technologies will be able to eventually take a significant market share from either

DRAM, SRAM, or flash-memory technology, however, remains to be seen. Since 2006,

"Solid-state drives" (based on flash memory) with capacities exceeding 642 gigabytes and

performance far exceeding traditional disks have become available. This development has

started to blur the definition between traditional random access memory and "disks",

dramatically reducing the difference in performance. Also in development is research being

done in the field of plastic magnets, which switch magnetic polarities based on light.

18. Memory wall

The "memory wall" is the growing disparity of speed between CPU and memory outside the

CPU chip. An important reason for this disparity is the limited communication bandwidth

beyond chip boundaries. From 1986 to 2000, CPU speed improved at an annual rate of 55%

while memory speed only improved at 10%. Given these trends, it was expected that memory

latency would become an overwhelming bottleneck in computer performance. Currently,

CPU speed improvements have slowed significantly partly due to major physical barriers and

partly because current CPU designs have already hit the memory wall in some sense. Intel

summarized these causes in their Platform 2015 documentation (PDF) First of all, as chip

geometries shrink and clock frequencies rise, the transistor leakage current increases, leading

to excess power consumption and heat (more on power consumption below). Secondly, the

advantages of higher clock speeds are in part negated by memory latency, since memory

access times have not been able to keep pace with increasing clock frequencies. Third, for

certain applications, traditional serial architectures are becoming less efficient as processors

get faster (due to the so-called Von Neumann bottleneck), further undercutting any gains that
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frequency increases might otherwise buy. In addition, partly due to limitations in the means

of producing inductance within solid state devices, resistance-capacitance (RC) delays in

signal transmission are growing as feature sizes shrink, imposing an additional bottleneck

that frequency increases don't address. The RC delays in signal transmission were also noted

in Clock Rate versus IPC: The End of the Road for Conventional Microarchitectures which

projects a maximum of 12.5% average annual CPU performance improvement between 2000

and 2014. The data on Intel Processors clearly shows a slowdown in performance

improvements in recent processors. However, Intel's new processors, Core 2 Duo

(codenamed Conroe) show a significant improvement over previous Pentium 4 processors;

due to a more efficient architecture, performance increased while clock rate actually

decreased.

19. Security concerns

Contrary to simple models (and perhaps common belief), the contents of modern SDRAM

modules aren't lost immediately when the computer is shutdown; instead, the contents fade

away, a process that takes only seconds at room temperatures, but which can be extended to

minutes at low temperatures. It is therefore possible to get hold of an encryption key if it were

stored in ordinary working memory (i.e. the SDRAM modules). This is sometimes referred to

as a cold boot attack.

Topic : Storage And Input/Output Devices

Topic Objective:

At the end of this topic student would be able to understand:

 Storage

 Computer data storage

 Purpose of storage

 Secondary Storage/Auxiliary Storage

 Magnetic Tape

 Read/Write Head
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Definition/Overview:

Storage: The computer process of retaining information for future use.

Secondary Storage/Auxiliary Storage: A storage medium that is external to the computer,

but that can be read by the computer; a way of storing data and information outside of the

computer itself.

Read/Write: A computer application can use storage for both writing and reading data.

Sequential Storage: Elements of data are read one right after the other.

Sequential Access: The contents are accessed in sequence.

Random Access Storage: The process of retrieving a particular record of information from

any track directly.

Random Access Device: The self-contained unit that holds and processes the disk.

Magnetic Tape: A magnetic storage medium in which data are stored on large reels of tape.

Read/Write Head: A device that records data by magnetically aligning metallic particles on

the medium. The write head records data and the read head retrieves them.

Optical Storage

Optical Storage Device: A device that uses a beam of light produced by a laser to read and

write data and information.

Key Points:

1. Computer data storage

Computer data storage, often called storage or memory, refers to computer components,

devices, and recording media that retain digital data used for computing for some interval of

time. Computer data storage provides one of the core functions of the modern computer, that

of information retention. It is one of the fundamental components of all modern computers,

and coupled with a central processing unit (CPU, a processor), implements the basic
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computer model used since the 1940s. In contemporary usage, memory usually refers to a

form of semiconductor storage known as random access memory (RAM) and sometimes

other forms of fast but temporary storage. Similarly, storage today more commonly refers to

mass storage - optical discs, forms of magnetic storage like hard disks, and other types slower

than RAM, but of a more permanent nature. Historically, memory and storage were

respectively called primary storage and secondary storage. The contemporary distinctions are

helpful, because they are also fundamental to the architecture of computers in general. As

well, they reflect an important and significant technical difference between memory and mass

storage devices, which has been blurred by the historical usage of the term storage.

Nevertheless, this article uses the traditional nomenclature.

2. Purpose of storage

Many different forms of storage, based on various natural phenomena, have been invented.

So far, no practical universal storage medium exists, and all forms of storage have some

drawbacks. Therefore a computer system usually contains several kinds of storage, each with

an individual purpose.

A digital computer represents data using the binary numeral system. Text, numbers, pictures,

audio, and nearly any other form of information can be converted into a string of bits, or

binary digits, each of which has a value of 1 or 0. The most common unit of storage is the

byte, equal to 8 bits. A piece of information can be handled by any computer whose storage

space is large enough to accommodate the binary representation of the piece of information,

or simply data. For example, using eight million bits, or about one megabyte, a typical

computer could store a small novel. Traditionally the most important part of every computer

is the central processing unit (CPU, or simply a processor), because it actually operates on

data, performs any calculations, and controls all the other components. Without a significant

amount of memory, a computer would merely be able to perform fixed operations and

immediately output the result. It would have to be reconfigured to change its behavior. This is

acceptable for devices such as desk calculators or simple digital signal processors. Von

Neumann machines differ in that they have a memory in which they store their operating

instructions and data. Such computers are more versatile in that they do not need to have their

hardware reconfigured for each new program, but can simply be reprogrammed with new in-

memory instructions; they also tend to be simpler to design, in that a relatively simple

processor may keep state between successive computations to build up complex procedural
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results. Most modern computers are von Neumann machines. In practice, almost all

computers use a variety of memory types, organized in a storage hierarchy around the CPU,

as a tradeoff between performance and cost. Generally, the lower a storage is in the hierarchy,

the lesser its bandwidth and the greater its access latency is from the CPU. This traditional

division of storage to primary, secondary, tertiary and off-line storage is also guided by cost

per bit.

Various forms of storage, divided according to their distance from the central processing unit.

The fundamental components of a general-purpose computer are arithmetic and logic unit,

control circuitry, storage space, and input/output devices. Technology and capacity as in

common home computers around 2005.

3. Primary storage

Primary storage, presently known 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. Historically, early

computers used delay lines, Williams tubes, or rotating magnetic drums as primary storage.

By 1954, those unreliable methods were mostly replaced by magnetic core memory, which

was still rather cumbersome. Undoubtedly, a revolution was started with the invention of a

transistor, that soon enabled then-unbelievable miniaturization of electronic memory via

solid-state silicon chip technology. This led to a modern random access memory (RAM). It is

small-sized, light, but quite expensive at the same time. (The particular types of RAM used

for primary storage are also volatile, i.e. they lose the information when not powered). As

shown in the diagram, traditionally there are two more sub-layers of the primary storage,

besides main large-capacity RAM: Processor registers are located inside the processor. Each

register typically holds a word of data (often 32 or 64 bits). CPU instructions instruct the

arithmetic and logic unit to perform various calculations or other operations on this data (or

with the help of it). Registers are technically among the fastest of all forms of computer data

storage. Processor cache is an intermediate stage between ultra-fast registers and much

slower main memory. It's introduced solely to increase performance of the computer. Most

actively used information in the main memory is just duplicated in the cache memory, which

is faster, but of much lesser capacity. On the other hand it is much slower, but much larger
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than processor registers. Multi-level hierarchical cache setup is also commonly usedprimary

cache being smallest, fastest and located inside the processor; secondary cache being

somewhat larger and slower. Main memory is directly or indirectly connected to the CPU via

a memory bus, today sometimes referred to as a front side bus.

It is actually comprised of two buses (not on the diagram): an address bus and a data bus. The

CPU firstly sends a number through an address bus, a number called memory address, that

indicates the desired location of data. Then it reads or writes the data itself using the data bus.

Additionally, a memory management unit (MMU) is a small device between CPU and RAM

recalculating the actual memory address, for example to provide an abstraction of virtual

memory or other tasks. As the RAM types used for primary storage are volatile (cleared at

start up), a computer containing only such storage would not have a source to read

instructions from, in order to start the computer. Hence, non-volatile primary storage

containing a small startup program (BIOS) is used to bootstrap the computer, that is, to read a

larger program from non-volatile secondary storage to RAM and start to execute it. A non-

volatile technology used for this purpose is called ROM, for read-only memory (the

terminology may be somewhat confusing as most ROM types are also capable of random

access). Many types of "ROM" are not literally read only, as updates are possible; however it

is slow and memory must be erased in large portions before it can be re-written. Some

embedded systems run programs directly from ROM (or similar), because such programs are

rarely changed. Standard computers do not store non-rudimentary programs in ROM, rather

use large capacities of secondary storage, which is non-volatile as well, and not as costly.

Recently, primary storage and secondary storage in some uses refer to what was historically

called, respectively, secondary storage and tertiary storage.

4. Secondary storage

Secondary storage, or storage in popular usage, 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 downit is non-volatile.

Per unit, it is typically also an order of magnitude less expensive than primary storage.

Consequently, modern computer systems typically have an order of magnitude more

secondary storage than primary storage and data is kept for a longer time there.
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In modern computers, hard disks are usually used as secondary storage. The time taken to

access a given byte of information stored on a hard disk is typically a few thousandths of a

second, or milliseconds. By contrast, the time taken to access a given byte of information

stored in random access memory is measured in billionths of a second, or nanoseconds. This

illustrates the very significant access-time difference which distinguishes solid-state memory

from rotating magnetic storage devices: hard disks are typically about a million times slower

than memory. Rotating optical storage devices, such as CD and DVD drives, have even

longer access times. Some other examples of secondary storage technologies are: flash

memory (e.g. USB sticks or keys), floppy disks, magnetic tape, paper tape, punch cards,

standalone RAM disks, and Zip drives. The secondary storage is often formatted according to

a filesystem format, which provides the abstraction necessary to organize data into files and

directories, providing also additional information (called metadata) describing the owner of a

certain file, the access time, the access permissions, and other information. Most computer

operating systems use the concept of virtual memory, allowing utilization of more primary

storage capacity than is physically available in the system. As the primary memory fills up,

the system moves the least-used chunks (pages) to secondary storage devices (to a swap file

or page file), retrieving them later when they are needed. As more of these retrievals from

slower secondary storage are necessary, the more the overall system performance is

degraded.

5. Tertiary storage

Tape cartridges placed on shelves in the front, robotic arm moving in the back. Visible height

of the library is about 180 cm. Tertiary storage or tertiary memory, provides a third level of

storage. Typically it involves a robotic mechanism which will mount (insert) and dismount

removable mass storage media into a storage device according to the system's demands; this

data is often copied to secondary storage before use. It is primarily used for archival of rarely

accessed information since it is much slower than secondary storage (e.g. 5-60 seconds vs. 1-

10 milliseconds). This is primarily useful for extraordinarily large data stores, accessed

without human operators. Typical examples include tape libraries and optical jukeboxes.

When a computer needs to read information from the tertiary storage, it will first consult a

catalog database to determine which tape or disc contains the information. Next, the

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

48
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



computer will instruct a robotic arm to fetch the medium and place it in a drive. When the

computer has finished reading the information, the robotic arm will return the medium to its

place in the library.

6. Off-line storage

Off-line storage, also known as disconnected storage, is a computer data storage on a medium

or a device that is not under the control of a processing unit. The medium is recorded, usually

in a secondary or tertiary storage device, and then physically removed or disconnected. It

must be inserted or connected by a human operator before a computer can access it again.

Unlike tertiary storage, it cannot be accessed without human interaction. Off-line storage is

used to transfer information, since the detached medium can be easily physically transported.

Additionally in case a disaster, for example a fire, destroys the original data, a medium in a

remote location will be probably unaffected, enabling disaster recovery. Off-line storage

increases a general information security, since it is physically inaccessible from a computer,

and data confidentiality or integrity cannot be affected by computer-based attack techniques.

Also, if the information stored for archival purposes is accessed seldom or never, off-line

storage is less expensive than tertiary storage. In modern personal computers, most secondary

and tertiary storage media are also used for off-line storage. Optical discs and flash memory

devices are most popular, and to much lesser extent removable hard disk drives. In enterprise

uses, magnetic tape is predominant. Older examples are floppy disks, Zip disks, or punched

cards.

7. A 1GB DDR RAM memory module

Storage technologies at all levels of the storage hierarchy can be differentiated by evaluating

certain core characteristics as well as measuring characteristics specific to a particular

implementation. These core characteristics are volatility, mutability, accessibility, and

addressibility. For any particular implementation of any storage technology, the

characteristics worth measuring are capacity and performance.
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8. Volatility

Non-volatile memory

Will retain the stored information even if it is not constantly supplied with electric power. It

is suitable for long-term storage of information. Nowadays used for most of secondary,

tertiary, and off-line storage. In 1950s and 1960s, it was also used for primary storage, in the

form of magnetic core memory.

9. Volatile memory

Requires constant power to maintain the stored information. The fastest memory technologies

of today are volatile ones (not a universal rule). Since primary storage is required to be very

fast, it predominantly uses volatile memory.

Differentiation

10. Dynamic memory

A form of volatile memory which also requires the stored information to be periodically re-

read and re-written, or refreshed, otherwise it would vanish.

11. Static memory

A form of volatile memory similar to DRAM with the exception that it does not refresh on

occasions.

12. Mutability

Allows information to be overwritten at any time. A computer without some amount of

read/write storage for primary storage purposes would be useless for many tasks. Modern

computers typically use read/write storage also for secondary storage.

13. Read only storage

Retains the information stored at the time of manufacture, and write once storage (Write

Once Read Many) allows the information to be written only once at some point after
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manufacture. These are called immutable storage. Immutable storage is used for tertiary and

off-line storage. Examples include

14. CD-ROM and CD-R.

 Slow write, fast read storage

 Read/write storage which allows information to be overwritten multiple times, but with the

write operation being much slower than the read operation. Examples include CD-RW.

 Accessibility

15. Random access

Any location in storage can be accessed at any moment in approximately the same amount of

time. Such characteristic is well suited for primary and secondary storage.

16. Sequential access

The accessing of pieces of information will be in a serial order, one after the other; therefore

the time to access a particular piece of information depends upon which piece of information

was last accessed. Such characteristic is typical of off-line storage.

17. Location-addressable

Each individually accessible unit of information in storage is selected with its numerical

memory address. In modern computers, location-addressable storage usually limits to primary

storage, accessed internally by computer programs, since location-addressability is very

efficient, but burdensome for humans.

18. File addressable

Information is divided into files of variable length, and a particular file is selected with

human-readable directory and file names. The underlying device is still location-addressable,

but the operating system of a computer provides the file system abstraction to make the

operation more understandable. In modern computers, secondary, tertiary and off-line storage

use file systems.
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19. Content-addressable

Each individually accessible unit of information is selected with a hash value, or a short

identifier with a number pertaining to the memory address the information is stored on.

Content-addressable storage can be implemented using software (computer program) or

hardware (computer device), with hardware being faster but more expensive option.

20. Raw capacity

The total amount of stored information that a storage device or medium can hold. It is

expressed as a quantity of bits or bytes (e.g. 10.4 megabytes).

21. Density

The compactness of stored information. It is the storage capacity of a medium divided with a

unit of length, area or volume (e.g. 1.2 megabytes per square inch).

22. Latency

The time it takes to access a particular location in storage. The relevant unit of measurement

is typically nanosecond for primary storage, millisecond for secondary storage, and second

for tertiary storage. It may make sense to separate read latency and write latency, and in case

of sequential access storage, minimum, maximum and average latency.

23. Throughput

The rate at which information can be read from or written to the storage. In computer data

storage, throughput is usually expressed in terms of megabytes per second or MB/s, though

bit rate may also be used. As with latency, read rate and write rate may need to be

differentiated. Also accessing media sequentially, as opposed to randomly, typically yields

maximum throughput.

 A low-power hard-drive made with recyclable aluminum and bamboo

 The impact of a storage device on the environment.
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24. Energy

Energy star certified power adapters for storage devices reduce power consumption 30

percent on average

Storage devices that reduce fan usage, automatically shut-down during inactivity, and low

power hard drives can reduce energy consumption 90 percent.

2.5 inch hard disk drives often consume less power than larger ones. Low capacity solid-state

drives consume less power than DRAM, because they have no moving parts. Also, memory

may use more power than hard disks.

25. Recycling

 Some devices are made of recyclable materials like aluminum, bamboo, or plastics

 Easily disassembled devices are easier to recycle if only certain parts are recyclable

 Packaging may be recyclable and some companies print instructions on the box or use

recyclable paper for the instructions instead of waxed paper

26. Manufacturing

The amount of raw materials (metals, aluminum, plastics, lead) used to manufacture the

device

 Excess waste materials and if they are recycled

 Chemicals used in manufacturing

 Shipping distance for the device itself and parts

 Amount of packaging materials and if they are recyclable

27. Input/Output

In computing, input/output, or I/O, refers to the communication between an information

processing system (such as a computer), and the outside world possibly a human, or another

information processing system. Inputs are the signals or data received by the system, and

outputs are the signals or data sent from it. The term can also be used as part of an action; to

"perform I/O" is to perform an input or output operation. I/O devices are used by a person (or

other system) to communicate with a computer. For instance, keyboards and mousesare
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considered input devices of a computer, while monitors and printers are considered output

devices of a computer. Devices for communication between computers, such as modems and

network cards, typically serve for both input and output. Note that the designation of a device

as either input or output depends on the perspective. Mouses and keyboards take as input

physical movement that the human user outputs and convert it into signals that a computer

can understand. The output from these devices is input for the computer. Similarly, printers

and monitors take as input signals that a computer outputs. They then convert these signals

into representations that human users can see or read. (For a human user the process of

reading or seeing these representations is receiving input.) In computer architecture, the

combination of the CPU and main memory (i.e. memory that the CPU can read and write to

directly, with individual instructions) is considered the brain of a computer, and from that

point of view any transfer of information from or to that combination, for example to or from

a disk drive, is considered I/O. The CPU and its supporting circuitry provide memory-

mapped I/O that is used in low-level computer programming in the implementation of device

drivers. Higher-level operating system and programming facilities employ separate, more

abstract I/O concepts and primitives. For example, most operating systems provide

application programs with the concept of files. The C and C++ programming languages, and

operating systems in the Unix family, traditionally abstract files and devices as streams,

which can be read or written, or sometimes both. The C standard library provides functions

for manipulating streams for input and output. Transput - In the context of the ALGOL 68

programming language, the input and output facilities are collectively referred to as transput.

The ALGOL 68 transput library recognizes the following standard files/devices: stand in,

stand out, stand error and stand back. An alternative to special primitive functions is the I/O

monad, which permits programs to just describe I/O, and the actions are carried out outside

the program. This is notable because the I/O functions would introduce side-effects to any

programming language, but now purely functional programming is practical.

28. 28. I/O Interface

I/O Interface is required whenever the I/O device is driven by the processor. The interface

must have necessory logic to interpret the device address generated by the processor.

Handshaking should be implemented by the interface using appropriate commands like

(BUSY,READY,WAIT) the processor can communicate with I/O device through the

interface. If incase different data formatedbeing exchanged; interface must be able to convert
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serial data to parallel form and vice-versa. There must be provision for generating interrupts

and the corresponding type numbers for further processing by the processor if required A

computer that uses memory-mapped I/O accesses hardware by reading and writing to specific

memory locations, using the same assembler language instructions that computer would

normally use to access memory. Addressing mode There are many ways through which data

can be read or stored in the memory. Each method is an addressing mode, and has its own

advantages and limitations. There are many type of addressing modes such as direct

addressing, indirect addressing, immediate addressing, index addressing, based addressing,

based-index addressing, implied addressing, etc. Direct address In this type of address of the

data is a part of the instructions itself. When the processor decodes the instruction, it gets the

memory address from where it can be read/store the required information.

In Section 3 of this course you will cover these topics:
Enterprise Databases And Warehouses

Enterprise And Personal Communications Networks

Electronic Commerce And Electronic Business

Topic : Enterprise Databases And Warehouses

Topic Objective:

At the end of this topic student would be able to understand:

 Database

 Entity

 Enterprise Database

 Enterprise Data Model/Entity Relationship

Definition/Overview:

Database: A collection of data and information describing items of interest to an

organization.
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Entity: A person, place, thing, event or condition about which data and information are

collected.

Enterprise Database: A collection of data designed to be shared by many users within an

organization.

Enterprise Data Model/Entity Relationship: A graphical representation of the items (the

entities) of interest about which data is captured and stored in the database.

Key Points:

1. Enterprise databases

Enterprise Database Management system requires enterprises to evaluate their data

Management strategies and enable them to manage relentless data growth and regulatory

compliances which are a crucial foundation for the unwired enterprise. The goal of enterprise

database is to ensure that data once entered is clean and is never re-edited or revalidated.

Enterprisedatabase management ensures database quality, and performance which serves both

internal and external users. Continuous and growing data volumes, coupled with the legal and

regulatory requirements to save data are impacting application performance and straining

resources of the organizations. Exponential data growth has not only forced enterprises of all

sizes to depend on efficient database applications but also evaluate and implement scalable

solutions. Thus, enterprise database management should dovetail with existing systems to

manage growth of data and maintain reference integrity of the application.

2. Upstream data growth

Escalation of data being collated by organizations about their business, employees, customers

and suppliers, sometimes requires coordination between multiple sectors such as IT, Retail,

Banking, Healthcare etc. Enterprises need to identify whether or not the database

management system is adequate for handling transactions. More and more content is being

created and all that data need to be managed. 80% of the data is unstructured, in the form of

documents, Images, and audio visual files. One needs to look for Atomicity or Consistency in

software, in a database transaction, either all or none of the update becomes available to

anyone beyond the user or the application performing the update. Isolation- The results of a
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transaction are invisible to other users until the transaction is complete. Durability Once done

the results of transaction are permanent and survive future system failures.

All this is stored in a number of file servers spread across the web, which is very difficult to

secure, search and share.

3. Data replication

Enterprises must focus on formalizing database management through planning,

standardization, and best practice adoption to improve operational efficiency and to lower

costs. To increase efficiency, control where you can share info faster and compliance with

security practices is a must. This requires making multiple copies of database located on

different servers. The use of database in conjunction with various types of networks is

increasing with the growth of networks and network technology. In many situations, it is

desirable to manage database in a distributed manner i.e. multiple copies of the same database

is stored in different servers, which in turn is connected to a network. Thus instead of a single

server being accessed by all users, several different servers are provided thereby distributing

the load. Distributed Database provides verbosity, such that when one of the servers fails data

can be accessed through other servers which contain identical data. One has to make sure that

all databases are in synchronization with others.

4. Data warehousing

Large databases require routine backup and maintenance with regular replication of data

needed for tests and development processes. Managing such large databases, add risk and

cost to organizations. Corporate policies and Government regulatory bodies make sure that

data is retained by IT companies for a minimum of 5 years and by financial sectors for 10

years and so on. Enterprisedata management helps reduce the burden on the organization to

not only retain data but maintain accessibility. Enterprisedatabase management strategy

Enterprisedatabase management is a strategy to manage growth in any organization. Data is

categorized as per its value to the organization. Underutilized, less valuable data is archived

and stored. As a result of this, there is improvement in application functioning. Organizations

maintain access through the native enterprise application layer to ensure seamless data access

for near and long term reporting requirements. Data growth is exponential in any organization
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and enterprise database management gives organizations the ability to stay ahead of data

growth and achieve higher application performance.

5. Data warehouses

Data warehouse is a repository of an organization's electronically stored data. Data

warehouses are designed to facilitate reporting and analysis. This definition of the data

warehouse focuses on data storage. However, the means to retrieve and analyze data, to

extract, transform and load data, and to manage the data dictionary are also considered

essential components of a data warehousing system. Many references to data warehousing

use this broader context. Thus, an expanded definition for data warehousing includes business

intelligence tools, tools to extract, transform, and load data into the repository, and tools to

manage and retrieve metadata. In contrast to data warehouses are operational systems that

perform day-to-day transaction processing. Normalized versus dimensional approach for

storage of data There are two leading approaches to storing data in a data warehouse - the

dimensional approach and the normalized approach. In the dimensional approach, transaction

data are partitioned into either "facts", which are generally numeric transaction data, or

"dimensions", which are the reference information that gives context to the facts. For

example, a sales transaction can be broken up into facts such as the number of products

ordered and the price paid for the products, and into dimensions such as order date, customer

name, product number, order ship-to and bill-to locations, and salesperson responsible for

receiving the order. A key advantage of a dimensional approach is that the data warehouse is

easier for the user to understand and to use. Also, the retrieval of data from the data

warehouse tends to operate very quickly. The main disadvantages of the dimensional

approach are: 1) In order to maintain the integrity of facts and dimensions, loading the data

warehouse with data from different operational systems is complicated, and 2) It is difficult

to modify the data warehouse structure if the organization adopting the dimensional approach

changes the way in which it does business.

In the normalized approach, the data in the data warehouse are stored following, to a degree,

database normalization rules. Tables are grouped together by subject areas that reflect general

data categories (e.g., data on customers, products, finance, etc.) The main advantage of this

approach is that it is straightforward to add information into the database. A disadvantage of

this approach is that, because of the number of tables involved, it can be difficult for users

both to 1) join data from different sources into meaningful information and then 2) access the
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information without a precise understanding of the sources of data and of the data structure of

the data warehouse. These approaches are not exact opposites of each other. Dimensional

approaches can involve normalizing data to a degree.

6. Conforming information

Another important facet in designing a data warehouse is which data to conform and how to

conform the data. For example, one operational system feeding data into the data warehouse

may use "M" and "F" to denote sex of an employee while another operational system may use

"Male" and "Female". Though this is a simple example, much of the work in implementing a

data warehouse is devoted to making similar meaning data consistent when they are stored in

the data warehouse. Typically, extract, transform, load tools are used in this work. Master

Data Management has the aim of conforming data that could be considered "dimensions".

Top-down versus bottom-up design methodologies

7. Bottom-up design

Ralph Kimball, a well-known author on data warehousing, is a proponent of an approach

frequently considered as bottom-up , to data warehouse design. In the so-called bottom-up

approach data marts are first created to provide reporting and analytical capabilities for

specific business processes. Data marts contain atomic data and, if necessary, summarized

data. These data marts can eventually be unioned together to create a comprehensive data

warehouse. The combination of data marts is managed through the implementation of what

Kimball calls "a data warehouse bus architecture". Business value can be returned as quickly

as the first data marts can be created. Maintaining tight management over the data warehouse

bus architecture is fundamental to maintaining the integrity of the data warehouse. The most

important management task is making sure dimensions among data marts are consistent. In

Kimball words, this means that the dimensions "conform".

8. Top-down design

Bill Inmon, one of the first authors on the subject of data warehousing, has defined a data

warehouse as a centralized repository for the entire enterprise. Inmon is one of the leading

proponents of the top-down approach to data warehouse design, in which the data warehouse

is designed using a normalized enterprise data model. "Atomic" data, that is, data at the
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lowest level of detail, are stored in the data warehouse. Dimensional data marts containing

data needed for specific business processes or specific departments are created from the data

warehouse. In the Inmon vision the data warehouse is at the center of the "Corporate

Information Factory" (CIF), which provides a logical framework for delivering business

intelligence (BI) and business management capabilities. The CIF is driven by data provided

from business operations

Inmonstates that the data warehouse is:

 Subject-oriented- The data in the data warehouse is organized so that all the data elements

relating to the same real-world event or object are linked together.

 Time-variant - The changes to the data in the data warehouse are tracked and recorded so that

reports can be produced showing changes over time.

 Non-volatile- Data in the data warehouse is never over-written or deleted - once committed,

the data is static, read-only, and retained for future reporting.

 Integrated- The data warehouse contains data from most or all of an organization's

operational systems and this data is made consistent.

The top-down design methodology generates highly consistent dimensional views of data

across data marts since all data marts are loaded from the centralized repository. Top-down

design has also proven to be robust against business changes. Generating new dimensional

data marts against the data stored in the data warehouse is a relatively simple task. The main

disadvantage to the top-down methodology is that it represents a very large project with a

very broad scope. The up-front cost for implementing a data warehouse using the top-down

methodology is significant, and the duration of time from the start of project to the point that

end users experience initial benefits can be substantial. In addition, the top-down

methodology can be inflexible and unresponsive to changing departmental needs during the

implementation phases.

9. Hybrid design

Over time it has become apparent to proponents of bottom-up and top-down data warehouse

design that both methodologies have benefits and risks. Hybrid methodologies have evolved

to take advantage of the fast turn-around time of bottom-up design and the enterprise-wide

data consistency of top-down design.
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10. Data warehouses versus operational systems

Operational systems are optimized for preservation of data integrity and speed of recording of

business transactions through use of database normalization and an entity-relationship model.

Operational system designers generally follow the Coddrules of data normalization in order

to ensure data integrity. Codd defined five increasingly stringent rules of normalization. Fully

normalized database designs (that is, those satisfying all five Codd rules) often result in

information from a business transaction being stored in dozens to hundreds of tables.

Relational databases are efficient at managing the relationships between these tables. The

databases have very fast insert/update performance because only a small amount of data in

those tables is affected each time a transaction is processed. Finally, in order to improve

performance, older data are usually periodically purged from operational systems. Data

warehouses are optimized for speed of data retrieval. Frequently data in data warehouses are

denormalisedvia a dimension-based model. Also, to speed data retrieval, data warehouse data

are often stored multiple times - in their most granular form and in summarized forms called

aggregates. Data warehouse data are gathered from the operational systems and held in the

data warehouse even after the data has been purged from the operational systems.

11. Evolution in organization use of data warehouses

Organizations generally start off with relatively simple use of data warehousing. Over time,

more sophisticated use of data warehousing evolves. The following general stages of use of

the data warehouse can be distinguished:

 Off line Operational Database

 Data warehouses in this initial stage are developed by simply copying the data of an

operational system to another server where the processing load of reporting against the

copied data does not impact the operational system's performance.

 Off line Data Warehouse

 Data warehouses at this stage are updated from data in the operational systems on a regular

basis and the data warehouse data is stored in a data structure designed to facilitate reporting.

 Real Time Data Warehouse

 Data warehouses at this stage are updated every time an operational system performs a

transaction (e.g., an order or a delivery or a booking.)

 Integrated Data Warehouse
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 Data warehouses at this stage are updated every time an operational system performs a

transaction. The data warehouses then generate transactions that are passed back into the

operational systems.

 Benefits of data warehousing

A data warehouse provides a common data model for all data of interest regardless of the

data's source. This makes it easier to report and analyze information than it would be if

multiple data models were used to retrieve information such as sales invoices, order receipts,

general ledger charges, etc. Prior to loading data into the data warehouse, inconsistencies are

identified and resolved. This greatly simplifies reporting and analysis. Information in the data

warehouse is under the control of data warehouse users so that, even if the source system data

is purged over time, the information in the warehouse can be stored safely for extended

periods of time. Because they are separate from operational systems, data warehouses provide

retrieval of data without slowing down operational systems. Data warehouses can work in

conjunction with and, hence, enhance the value of operational business applications, notably

customer relationship management (CRM) systems. Data warehouses facilitate decision

support system applications such as trend reports (e.g., the items with the most sales in a

particular area within the last two years), exception reports, and reports that show actual

performance versus goals.

12. Disadvantages of data warehouses

There are also disadvantages to using a data warehouse. Some of them are: Over their life,

data warehouses can have high costs. The data warehouse is usually not static. Maintenance

costs are high. Data warehouses can get outdated relatively quickly. There is a cost of

delivering suboptimal information to the organization. There is often a fine line between data

warehouses and operational systems. Duplicate, expensive functionality may be developed.

Or, functionality may be developed in the data warehouse that, in retrospect, should have

been developed in the operational systems and vice versa.. Size of Data warehouse grows

incrementally. But, Business may change in the future. During business acquisitions or

mergers or sale of portion of business, Retiring the data from Datawarehousebecomes very

critical. On the other hand, Every data point might have End of Life. There should be well

defined policies and procedures identified and documented to retire the data.

Some of the applications data warehousing can be used for are:
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 Credit card churn analysis

 Insurance fraud analysis

 Call record analysis

 Logistics management.

13. The future of data warehousing

Data warehousing, like any technology niche, has a history of innovations that did not receive

market acceptance. A 2009 Gartner Group paper predicted these developments in business

intelligence/data warehousing market . Because of lack of information, processes, and tools,

through 2012, more than 35 per cent of the top 5,000 global companies will regularly fail to

make insightful decisions about significant changes in their business and markets. By 2012,

business units will control at least 40 per cent of the total budget for business intelligence.

By2010, 20 per cent of organizations will have an industry-specific analytic application

delivered via software as a service as a standard component of their business intelligence

portfolio. In 2009, collaborative decision making will emerge as a new product category that

combines social software with business intelligence platform capabilities. By 2012, one-third

of analytic applications applied to business processes will be delivered through coarse-

grained application mashups.

Topic : Enterprise And Personal Communications Networks

Topic Objective:

At the end of this topic student would be able to understand:

 Communication

 Multiuser System

 Network Services

 Electronic Mail

 Voice Mail

 Electronic Bulletin Board

 Electronic Funds Transfer (EFT)
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Definition/Overview:

Communication: The sending and receiving of data and information over a communications

network.

MultiuserSystem: A communications system in which more than one user share hardware,

programs, information, people, and procedures.

Network Services: The applications available on a communications network.

Electronic Mail: Electronic Mailbox: An area of space on magnetic disk in a server or host

computer that is allocated for storing an individuals e-mail.

Voice Mail: A system that captures, stores, and transmits spoken messages using an ordinary

telephone connected to a computer network.

Electronic Bulletin Board: A network service application that allows messages and

announcements to be posted and read. It is accessed by dialing a telephone number and

interconnecting with the bulletin board through a modem.

Electronic Funds Transfer (EFT): The movement of money over a network.

Key Points:

1. A videoconference

A videoconference (also known as a videoteleconference) is a set of interactive

telecommunication technologies which allow two or more locations to interact via two-way

video and audio transmissions simultaneously. It has also been called visual collaboration and

is a type of groupware. It differs from videophone in that it is designed to serve a conference

rather than individuals. Videoconferencing uses telecommunications of audio and video to

bring people at different sites together for a meeting. This can be as simple as a conversation

between two people in private offices (point-to-point) or involve several sites (multi-point)

with more than one person in large rooms at different sites. Besides the audio and visual

transmission of meeting activities, videoconferencing can be used to share documents,

computer-displayed information, and whiteboards. Simple analog videoconferences could be

established as early as the invention of the television. Such videoconferencing systems

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

64
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



consisted of two closed-circuit television systems connected via cable. Examples are the

German network set up between 1938 and 1940, and the British GPO lines at the same

period. During the first manned space flights, NASA used two radiofrequency (UHF or VHF)

links, one in each direction.

TV channels routinely use this kind of videoconferencing when reporting from distant

locations, for instance. Then mobile links to satellites using specially equipped trucks became

rather common. This technique was very expensive, though, and could not be used for more

mundane applications, such as telemedicine, distance education, business meetings, and so

on, particularly in long-distance applications. Attempts at using normal telephony networks

to transmit slow-scan video, such as the first systems developed by AT&T, failed mostly due

to the poor picture quality and the lack of efficient video compression techniques. The greater

1 MHz bandwidth and 6 Mbit/s bit rate of Picturephone in the 1970s also did not cause the

service to prosper. It was only in the 1980s that digital telephony transmission networks

became possible, such as ISDN, assuring a minimum bit rate (usually 128 kilobits/s) for

compressed video and audio transmission. The first dedicated systems, such as those

manufactured by pioneering VTC firms, like PictureTel, started to appear in the market as

ISDN networks were expanding throughout the world. Video teleconference systems

throughout the 1990s rapidly evolved from highly expensive proprietary equipment, software

and network requirements to standards based technology that is readily available to the

general public at a reasonable cost. Finally, in the 1990s, IP (Internet Protocol) based

videoconferencing became possible, and more efficient video compression technologies were

developed, permitting desktop, or personal computer (PC)-based videoconferencing. In 1992

CU-SeeMe was developed at Cornell by Tim Dorceyet al., IVS was designed at INRIA, VTC

arrived to the masses and free services, web plugins and software, such as NetMeeting, MSN

Messenger, Yahoo Messenger, SightSpeed, Skype and others brought cheap, albeit low-

quality, VTC.

2. Technology

The screen on the left is primarily used to show people during the conference or the user

interface when setting up the call. The one on the right shows data in this case but can display

a 2nd 'far site' in a multipoint call. The core technology used in a videoteleconference (VTC)
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system is digital compression of audio and video streams in real time. The hardware or

software that performs compression is called a codec (coder/decoder). Compression rates of

up to 1:500 can be achieved. The resulting digital stream of 1s and 0s is subdivided into

labelled packets, which are then transmitted through a digital network of some kind (usually

ISDN or IP). The use of audio modems in the transmission line allow for the use of POTS, or

the Plain Old Telephone System, in some low-speed applications, such as videotelephony,

because they convert the digital pulses to/from analog waves in the audio spectrum range.

The other components required for a VTC system include:

 Video input : video camera or webcam

 Video output: computer monitor , television or projector

 Audio input: microphones

 Audio output: usually loudspeakers associated with the display device or telephone

 Data transfer: analog or digital telephone network, LAN or Internet

There are basically two kinds of VTC systems:

Dedicated systems have all required components packaged into a single piece of equipment,

usually a console with a high quality remote controlled video camera. These cameras can be

controlled at a distance to pan left and right, tilt up and down, and zoom. They became

known as PTZ cameras. The console contains all electrical interfaces, the control computer,

and the software or hardware-based codec. Omnidirectionalmicrophones are connected to the

console, as well as a TV monitor with loudspeakers and/or a video projector. There are

several types of dedicated VTC devices:

 Large group VTC are non-portable, large, more expensive devices used for large rooms and

auditoriums.

 Small group VTC are non-portable or portable, smaller, less expensive devices used for small

meeting rooms.

 Individual VTC are usually portable devices, meant for single users, have fixed cameras,

microphones and loudspeakers integrated into the console.

 Desktop systems are add-ons (hardware boards, usually) to normal PCs, transforming them

into VTC devices. A range of different cameras and microphones can be used with the board,

which contains the necessary codec and transmission interfaces. Most of the desktops
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systems work with the H.323 standard. Videoconferences carried out via dispersed PCs are

also known as e-meetings.

3. Echo cancellation

A fundamental feature of professional VTC systems is acoustic echo cancellation (AEC).

Echo can be defined as the reflected source wave interference with new wave created by

source. AEC is an algorithm which is able to detect when sounds or utterances reenter the

audio input of the VTC codec, which came from the audio output of the same system, after

some time delay. If unchecked, this can lead to several problems including 1) the remote

party hearing their own voice coming back at them (usually significantly delayed) 2) strong

reverberation, rendering the voice channel useless as it becomes hard to understand and 3)

howling created by feedback. Echo cancellation is a processor-intensive task that usually

works over a narrow range of sound delays.

4. Multipoint videoconferencing

Simultaneous videoconferencing among three or more remote points is possible by means of

a Multipoint Control Unit (MCU). This is a bridge that interconnects calls from several

sources (in a similar way to the audio conference call). All parties call the MCU unit, or the

MCU unit can also call the parties which are going to participate, in sequence. There are

MCU bridges for IP and ISDN-based videoconferencing. There are MCUs which are pure

software, and others which are a combination of hardware and software. An MCU is

characterisedaccording to the number of simultaneous calls it can handle, its ability to

conduct transposing of data rates and protocols, and features such as Continuous Presence, in

which multiple parties can be seen onscreen at once. MCUs can be stand-alone hardware

devices, or they can be embedded into dedicated VTC units. Some systems are capable of

multipoint conferencing with no MCU, stand-alone, embedded or otherwise. These use a

standards-based H.323 technique known as "decentralized multipoint", where each station in

a multipoint call exchanges video and audio directly with the other stations with no central

"manager" or other bottleneck. The advantages of this technique are that the video and audio

will generally be of higher quality because they don't have to be relayed through a central

point. Also, users can make ad-hoc multipoint calls without any concern for the availability

or control of an MCU. This added convenience and quality comes at the expense of some
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increased network bandwidth, because every station must transmit to every other station

directly.

5. Videotex

Videotex(or "interactive videotex") was one of the earliest implementations of an "end-user

information system". From the late 1970s to mid-1980s, it was used to deliver information

(usually pages of text) to a user in computer-like format, typically to be displayed on a

television. Videotex in its broader definition can be used to refer to any such service,

including the Internet, bulletin board systems, online service providers, and even the

arrival/departure displays at an airport. In a more limited definition, it refers only to two-way

information services, as opposed to one-way services such as teletext. However, unlike the

modern Internet, all traditional videotexservices were highly centralized. nterest in the UK

trials did not go unnoticed in North America. In Canada the Department of Communications

started a lengthy development program in the late 1970s that led to a "second generation"

service known as Telidon.Telidon was able to deliver service using the vertical blanking

interval of a TV signal or completely by telephone using a Bell 202 style (split baud rate

150/1200) modem. The TV signal was used in a similar fashion to Ceefax, but used more of

the available signal (due to differences in the signals between North America and Europe) for

a data rate about 1200-bit/s. Some TV signal systems used a low-speed modem on the phone

line for menu operation. The resulting system was rolled out in several test studies, all of

which were failures.

The use of the 202 model, rather than the Datapac-ready Bell 212 created severe limitations,

as it made use of the Nation-wide x-25 packet network essentially out-of-bounds for Telidon-

based services. There were also many widely held misperceptions concerning the graphics

resolution and colour resolution that slowed business acceptance. Byte magazine once

described it as "low resolution", when the coding system was, in fact, capable of 2^24

resolution in 8-byte mode. There was also a pronounced emphasis in government and Telco

circles on "hardware decoding" even after very capable PC-based software decoders became

readily available. This emphasis on special single-purpose hardware was yet another

impediment to the widespread adoption of the system. Amongst the first services were The

Source and CompuServe, both begun in 1979. One of the earliest experiments with marketing

videotex to consumers in the U.S.was by Radio Shack, which sold a consumer videotex

terminal, essentially a single-purpose predecessor to the TRS-80 Color Computer, in outlets
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across the country. Sales were anemic. Radio Shack later sold a videotex software and

hardware package for the Color Computer. In an attempt to capitalize on the European

experience, a number of US-based media firms started their own videotexsystems in the early

1980s. Among them were Knight-Ridder, the Los Angeles Times, and Field Enterprises in

Chicago, which launched Keyfax. The Fort Worth Star-Telegram partnered with Radio Shack

to launch StarText. (Radio Shack is headquartered in Fort Worth). Unlike the UK, however,

the FCC refused to set a single technical standard, so each provider could choose what it

wished. Some selected Telidon(now standardized as NAPLPS) but the majority decided to

use slight-modified versions of the Prestel hardware. StarTextused proprietary software

developed at the Star-Telegram. Rolled out across the country from 1982 to 1984, all of the

services quickly died and none, except StarText, remained after another two years. StarText

remained in operation until the late 1990s, when it was moved to the web.

The primary problem was that the systems were simply too slow, operating on 300 baud

modems connected to large minicomputers. After waiting several seconds for the data to be

sent, users then had to scroll up and down to view the articles. Searching and indexing was

not provided, so users often had to download long lists of titles before they could download

the article itself. Furthermore, most of the same information was available in easy-to-use TV

format on the air, or in general reference books at the local library, and didn't tie up your

phone line. Unlike the Ceefax system where the signal was available for free in every TV,

many U.S.systems cost hundreds of dollars to install, plus monthly fees of $30 or more.

NAPLPS-based services were also being developed by several other joint partnerships

between 1983 and 1987. This includes:

Viewtron, a joint venture of Knight-Ridder and AT&T

 A service in Orange County by a joint venture of Times Mirror and InfoTron

 A service in Toronto by InfoTron

 A service in San Francisco by The Chronicle

 A service in Chicago by News Corp and Ameritech

One of the early videotex providers, Trintex, a joint venture of AT&T-CBS completed a

moderately successful trial of videotex use in the homes of Ridgewood, New Jersey.Trintex

was merged with another joint venture that added Citibank to the AT&T-CBS partnership.
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Shortly later Sears bought into the partnership that in circa 1985 began to offer a service

called Prodigy, which used NAPLPS to send information to its users, right up until it turned

into an Internet service provider in the late 1990s. Because of its relatively late debut,

Prodigy was able to skip the intermediate step of persuading American consumers to attach

proprietary boxes to their televisions; it was among the earliest proponents of computer-based

videotex.

NAPLPS-based systems (Teleguide) were also used for an interactive Mall directory system

in various locations including, the Worlds largest indoor mall, West Edmonton Mall and the

TorontoEaton Center. It was also used for an interactive multipoint audio-graphic educational

teleconferencing system that predated today's shared interactive whiteboard systems such as

those used by Blackboard and Desire2Learn.

6. Electronic Data Interchange

Electronic Data Interchange (EDI) refers to the structured transmission of data between

organizations by electronic means. It is more than mere E-mail; for instance, organizations

might replace bills of lading and even checks with appropriate EDI messages. It also refers

specifically to a family of standards, including the X12 series. However, EDI also exhibits its

pre-Internet roots, and the standards tend to focus on ASCII(American Standard Code for

Information Interchange)-formatted single messages rather than the whole sequence of

conditions and exchanges that make up an inter-organization business process. In 1992, a

survey of Canadian businesses found at least 140 that had adopted some form of EDI, but that

many (in the sample) "[had] not benefited from implementing EDI, and that they [had] in fact

been disadvantaged by it." The National Institute of Standards and Technology in a 1996

publication defines Electronic Data Interchange as "the computer-to-computer interchange of

strictly formatted messages that represent documents other than monetary instruments. EDI

implies a sequence of messages between two parties, either of whom may serve as originator

or recipient. The formatted data representing the documents may be transmitted from

originator to recipient via telecommunications or physically transported on electronic storage

media.". It goes on further to say that "In EDI, the usual processing of received messages is

by computer only. Human intervention in the processing of a received message is typically

intended only for error conditions, for quality review, and for special situations. For example,

the transmission of binary or textual data is not EDI as defined here unless the data are

treated as one or more data elements of an EDI message and are not normally intended for
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human interpretation as part of online data processing." EDI can be formally defined as 'The

transfer of structured data, by agreed message standards, from one computer system to

another without human intervention'. Most other definitions used are variations on this theme.

Even in this era of technologies such as XML web services, the Internet and the World Wide

Web, EDI is still the data format used by the vast majority of electronic commerce

transactions in the world.

7. Topology

Topology (Greek Topologia,Τοπολογία,from topos, τόπος, "place," and logos, λόγος,

"study") is a major area of mathematics. Mathematical ideas that we now recognize as

topological were discussed as early as 1736, but the discipline was first properly founded

toward the end of the 19th century, at which time it was called geometria situs (Latin

geometry of place) and analysis situs (Latin analysis of place). The word "topology" in its

modern sense is a Twentieth Century coinage and from around 1925 to 1975 topology was an

important growth area within mathematics. Topology grew out of geometry and set theory,

and is the study of both the fine structure and global structure of space. A mathematician

whose specialty is topology is called a topologist. The word topology is used both for the area

of study and for a family of sets with certain properties that are used to define a topological

space, the most basic object studied in topology. Of particular importance in the study of

topology are the functions called homeomorphisms, which can be defined as continuous

functions with a continuous inverse. The function y = x3 is a homeomorphism of the real

line. Topology includes many subfields. The most basic and traditional division within

topology is point-set topology, which establishes the foundational aspects of topology and

investigates concepts as compactness and connectedness; algebraic topology, which generally

tries to measure degrees of connectivity using algebraic constructs such as homotopy groups

and homology; and geometric topology, which primarily studies manifolds and their

embeddings (placements) in other manifolds. Some of the most active areas, such as low

dimensional topology and graph theory, do not fit neatly in this division.

This has made topology one of the great unifying ideas of mathematics. The motivating

insight behind topology is that some geometric problems depend not on the exact shape of the

objects involved, but rather on the way they are put together. For example, the square and the

circle have many properties in common: they are both one dimensional objects (from a

topological point of view) and both separate the plane into two parts, the part inside and the
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part outside. One of the first papers in topology was the demonstration, by Leonhard Euler,

that it was impossible to find a route through the town of Knigsberg(now Kaliningrad) that

would cross each of its seven bridges exactly once. This result did not depend on the lengths

of the bridges, nor on their distance from one another, but only on connectivity properties:

which bridges are connected to which islands or riverbanks. This problem, the Seven Bridges

of Knigsberg, is now a famous problem in introductory mathematics, and led to the branch of

mathematics known as graph theory.

Similarly, the hairy ball theorem of algebraic topology says that "one cannot comb the hair

flat on a hairy ball without creating a cowlick." This fact is immediately convincing to most

people, even though they might not recognize the more formal statement of the theorem, that

there is no nonvanishing continuous tangent vector field on the sphere. As with the Bridges of

Knigsberg, the result does not depend on the exact shape of the sphere; it applies to pear

shapes and in fact any kind of smooth blob, as long as it has no holes. In order to deal with

these problems that do not rely on the exact shape of the objects, one must be clear about just

what properties these problems do rely on. From this need arises the notion of

homeomorphism. The impossibility of crossing each bridge just once applies to any

arrangement of bridges homeomorphic to those in Knigsberg, and the hairy ball theorem

applies to any space homeomorphicto a sphere. Intuitively two spaces are homeomorphicif

one can be deformed into the other without cutting or gluing. A traditional joke is that a

topologist can't distinguish a coffee mug from a doughnut, since a sufficiently pliable

doughnut could be reshaped to the form of a coffee cup by creating a dimple and

progressively enlarging it, while shrinking the hole into a handle. A precise definition of

homeomorphic, involving a continuous function with a continuous inverse, is necessarily

more technical. Homeomorphism can be considered the most basic topological equivalence.

Another is homotopy equivalence. This is harder to describe without getting technical, but the

essential notion is that two objects are homotopy equivalent if the both result from

"squishing" some larger object.

Equivalence classes of the English alphabet in uppercase sans-serif font (Myriad); left -

homeomorphism, right - homotopy equivalence
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An introductory exercise is to classify the uppercase letters of the English alphabet according

to homeomorphism and homotopy equivalence. The result depends partially on the font used.

The figures use a sans-serif font named Myriad. Notice that homotopy equivalence is a

rougher relationship than homeomorphism; a homotopyequivalence class can contain several

of the homeomorphism classes. The simple case of homotopy equivalence described above

can be used here to show two letters are homotopyequivalent, e.g. O fits inside P and the tail

of the P can be squished to the "hole" part. Thus, the homeomorphism classes are: one hole

two tails, two holes no tail, no holes, one hole no tail, no holes three tails, a bar with four tails

(the "bar" on the K is almost too short to see), one hole one tail, and no holes four tails. The

homotopyclasses are larger, because the tails can be squished down to a point. The homotopy

classes are: one hole, two holes, and no holes. To be sure we have classified the letters

correctly, we not only need to show that two letters in the same class are equivalent, but that

two letters in different classes are not equivalent. In the case of homeomorphism, this can be

done by suitably selecting points and showing their removal disconnects the letters

differently. For example, X and Y are not homeomorphicbecause removing the center point

of the X leaves four pieces; whatever point in Y corresponds to this point, its removal can

leave at most three pieces. The case of homotopy equivalence is harder and requires a more

elaborate argument showing an algebraic invariant, such as the fundamental group, is

different on the supposedly differing classes. Letter topology has some practical relevance in

stencil typography. The font Braggadocio, for instance, has stencils that are made of one

connected piece of material.

8. Local Area Network

A local area network (LAN) is a computer network covering a small physical area, like a

home, office, or small group of buildings, such as a school, or an airport. The defining

characteristics of LANs, in contrast to wide-area networks (WANs), include their usually

higher data-transfer rates, smaller geographic range, and lack of a need for leased

telecommunication lines. Ethernet over unshielded twisted pair cabling, and Wi-Fi are the

two most common technologies currently, but ARCNET, Token Ring and many others have

been used in the past.
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9. Early systems

Cambridge University's Cambridge Ring was started in 1974 but was never developed into a

successful commercial product.

Ethernet was developed at Xerox PARC in 19731975, and filed as U.S. Patent 4,063,220 . In

1976, after the system was deployed at PARC, Metcalfe and Boggs published their seminal

paper - "Ethernet: Distributed Packet-Switching For Local Computer Networks" ARCNET

was developed by Datapoint Corporation in 1976 and announced in 1977 - and had the first

commercial installation in December 1977 at Chase Manhattan Bank in New York

10. The personal computer

The development and proliferation of CP/M-based personal computers from the late 1970s

and then DOS-based personal computers from 1981 meant that a single site began to have

dozens or even hundreds of computers. The initial attraction of networking these was

generally to share disk space and laser printers, which were both very expensive at the time.

There was much enthusiasm for the concept and for several years, from about 1983 onward,

computer industry pundits would regularly declare the coming year to be the year of the

LAN. In reality, the concept was marred by proliferation of incompatible physical layer and

network protocol implementations, and confusion over how best to share resources.

Typically, each vendor would have its own type of network card, cabling, protocol, and

network operating system. A solution appeared with the advent of Novell NetWare which

provided even-handed support for the 40 or so competing card/cable types, and a much more

sophisticated operating system than most of its competitors. Netware dominated the personal

computer LAN business from early after its introduction in 1983 until the mid 1990s when

Microsoft introduced Windows NT Advanced Server and Windows for Workgroups. Of the

competitors to NetWare, only Banyan Vines had comparable technical strengths, but Banyan

never gained a secure base. Microsoft and 3Com worked together to create a simple network

operating system which formed the base of 3Com's 3+Share, Microsoft's LAN Manager and

IBM's LAN Server. None of these were particularly successful. In this same timeframe, Unix

computer workstations from vendors such as Sun Microsystems, Hewlett-Packard, Silicon

Graphics, Intergraph, NeXT and Apollo were using TCP/IP based networking. Although this

market segment is now much reduced, the technologies developed in this area continue to be

influential on the Internet and in both Linux and Apple Mac OS X networkingand the TCP/IP
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protocol has now almost completely replaced IPX, AppleTalk, NBF and other protocols used

by the early PC LANs.

11.Cabling

Early LAN cabling had always been based on various grades of co-axial cable, but IBM's

Token Ring used shielded twisted pair cabling of their own design, and in 1984

StarLANshowed the potential of simple Cat3 unshielded twisted pairthe same simple cable

used for telephone systems. This led to the development of 10Base-T (and its successors) and

structured cabling which is still the basis of most LANs today. Technical aspects Although

switched Ethernet is now the most common data link layer protocol and IP as a network layer

protocol, many different options have been used, and some continue to be popular in niche

areas. Smaller LANs generally consist of one or more switches linked to each otheroften with

one connected to a router, cable modem, or DSL modem for Internet access. Larger LANs are

characterized by their use of redundant links with switches using the spanning tree protocol to

prevent loops, their ability to manage differing traffic types via quality of service (QoS), and

to segregate traffic via VLANs. Larger LANS also contain a wide variety of network devices

such as switches, firewalls, routers, load balancers, sensors and so on. LANs may have

connections with other LANs via leased lines, leased services, or by 'tunneling' across the

Internet using VPN technologies. Depending on how the connections are made and secured,

and the distance involved, they become a Metropolitan Area Network (MAN), a Wide Area

Network (WAN), or a part of the internet.

12. Private Technology

In Internet terminology, a private network is typically a network that uses private IP address

space, following the standards set by RFC 1918 and RFC 4193. These addresses are common

in home and office local area networks (LANs), as using globally routable addresses is seen

as impractical or unnecessary. Private IP addresses were originally created due to the

shortage of publicly registered IP addresses created by the IPv4 standard, but are also a

feature of the next generation Internet Protocol, IPv6. These addresses are private because

they are not globally assigned, meaning they aren't allocated to a specific organization--

instead, any organization needing private address space can use these addresses without

needing approval from a regional Internet registry (RIR). Consequently, they are not routable

on the public Internet, meaning that if such a private network wishes to connect to the
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Internet, it must use either a Network Address Translation (NAT) gateway, or a proxy server.

The most common use of these addresses is in home networks, since most Internet Service

Providers (ISPs) only allocate a single IP address to each customer, but many homes have

more than one networking device (for example, several computers, or a printer). In this

situation, a NAT gateway is almost always used to provide Internet connectivity. They are

also commonly used in corporate networks, which for security reasons, are not connected

directly to the internet, meaning globally routable addresses are unnecessary. Often a proxy,

SOCKS gateway, or similar is used to provide restricted internet access to internal users. In

both cases, private addresses are seen as adding security to the internal network, since it's

impossible for an Internet host to connect directly to an internal system. Because many

internal networks use the same private IP addresses, a common problem when trying to

merge two such networks (e.g. during a company merger or takeover) is that both

organizations have allocated the same IPs in their networks. In this case, either one network

must renumber, often a difficult and time-consuming task, or a NAT router must be placed

between the networks to translate one network's addresses before they can reach the other

side. It is not uncommon for private address space to "leak" onto the Internet in various ways.

Poorly configured private networks often attempt reverse DNS lookups for these addresses,

putting extra load on the Internet's root nameservers. The AS112 project mitigates this load

by providing special "blackhole"anycast nameservers for private addresses which only return

"not found" answers for these queries. Organizational edge routers are usually configured to

drop ingress IP traffic for these networks, which can occur either by accident, or from

malicious traffic using a spoofed source address. Less commonly, ISP edge routers will drop

such ingress traffic from customers, which reduces the impact to the Internet of such

misconfigured or malicious hosts on the customer's network. A common misconception is

that these addresses are not routable. However, while not routable on the public Internet, they

are routable within an organization or site.

The Internet Engineering Task Force (IETF) has directed IANA to reserve the following IPv4

address ranges for private networks, as published in RFC 1918:

RFC1918

name
IP address range

number of

addresses

classful

description

largest CIDR block

(subnet mask)

host

id size

24-bit

block

10.0.0.0

10.255.255.255
16,777,216 single class A

10.0.0.0/8

(255.0.0.0)

24

bits
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20-bit

block

172.16.0.0

172.31.255.255
1,048,576

16 contiguous

class Bs

172.16.0.0/12

(255.240.0.0)

20

bits

16-bit

block

192.168.0.0

192.168.255.255
65,536

256 contiguous

class Cs

192.168.0.0/16

(255.255.0.0)

16

bits

Note that classful addressing is obsolete and no longer used on the Internet. For example,

while 10.0.0.0/8 would be a single class A network, it is not uncommon for organisations to

divide it into smaller /16 or /24 networks.

13. Link-local addresses

A second set of private networks is the link-local address range codified in RFC 3330 and

RFC 3927. The intention behind these RFCs is to provide an IP address (and by implication,

network connectivity) without a DHCP server being available and without having to

configure a network address manually. The network 169.254/16 has been reserved for this

purpose. Within this address range, the networks 169.254.0.0/24 and 169.254.255.0/24 have

been set aside for future use. If a host on an IEEE 802 (ethernet) network cannot obtain a

network address via DHCP, an address from 169.254.0.0 to 169.254.255.255 is assigned

pseudorandomly. The standard prescribes that address collisions must be handled gracefully.

Link-local addresses have even more restrictive rules than the private network addresses

defined in RFC 1918: packets to or from link-local addresses must not be allowed to pass

through a router at all (RFC 3927, section 7).

14. Private networks and IPv6

The concept of private networks and special addresses for such networks has been carried

over to the next generation of the Internet Protocol, IPv6.

The address block fc00::/7 has been reserved by IANA as described in RFC 4193. These

addresses are called "Unique Local Addresses" (ULA). They are defined as being unicast in

character and contain a 40-bit random number in the routing prefix to prevent collisions when

two private networks are interconnected. Despite being inherently local in usage, the IPv6

address scope of unique local addresses is global (cf. IPv6, section "Address Scopes").
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A former standard proposed the use of so-called "site-local" addresses in the fec0::/10 range,

but due to major concerns about scalability and the poor definition of what constitutes a site,

its use has been deprecated since September 2004 by RFC 3879.

15. Private use of other reserved addresses

Several other address ranges, in addition to the official private ranges, are reserved for other

or future uses, including 1.0.0.0/8 and 2.0.0.0/8. Though discouraged, some enterprises have

begun to use this address space internally for interconnecting private networks to eliminate

the chance of address conflicts when using standards-based private ranges. IANA has stated

that it will, eventually, allocate these ranges to the Regional Internet Registries and thus

significant addressing problem might be encountered in the future due to non-standard use of

reserved blocks.

In Section 4 of this course you will cover these topics:
Launching Application Development Projects

Creating Enterprise Application

Topic : Launching Application Development Projects

Topic Objective:

At the end of this topic student would be able to understand:

 Single-user System/Personal System

 Enterprise System

 Productivity

 Personal Productivity Software

 Systems Development

 Project Management

 Systems Analyst

 System Designer
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Definition/Overview:

Single-user System/Personal System: An IT system used by only one person. A system that

stands alone and is not interconnected with other companies or shared by other people.

Enterprise System: Usually involves the same types of components as a personal system,

plus server or mainframe, database, and network. It is generally a shared system.

Productivity: The relationship between the results of an activity (output) and the resources

used to create those results (inputs).

Personal Productivity Software:Software packages that permit activities to be completed

more quickly, allow more activities to be completed in a particular period of time, or allow a

task to be completed with fewer resources.

Systems Development: The process of examining a business situation, designing a system

solution to improve that situation, and acquiring the human, financial, and information

technology resources needed to develop and implement the solution.

Project Management: The process of planning, organizing, integrating, and overseeing the

development of an IT application to ensure that the projects objectives are achieved and the

system is implemented according to expectations.

Systems Analyst: The IT professional responsible for working with users to determine a

systems requirements and for describing the features needed in the system.

System Designer: The IT professional responsible for doing the technical work of designing

the system and its software.

Programmer/Analyst: A person who has joint responsibility for determining system

requirements and developing and implementing the systems.
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Key Points:

1. Single-user System

Single user mode is a mode in which a multiuser computer operating system boots into a

single superuser. It is mainly used for maintenance of multi-user environments such as

network servers. Some tasks may require exclusive access to shared resources, for example

running fsckon a network share. This mode may also be used for security purposes - network

services are not run, eliminating the possibility of outside interference. On some systems a

lost superuser password can be changed by switching to single user mode, but not asking for

the password in such circumstances is viewed as a security vulnerability.

2. Enterprise System

Enterprise resource planning (ERP) is an enterprise-wide information system designed to

coordinate all the resources, information, and activities needed to complete business

processes such as order fulfillment or billing. An ERP solution is characterized by supporting

a variety of business functions such as manufacturing, supply chain management, financials,

projects, human resources and customer relationship management from a shared data store.

An ERP system is based on a common database and a modular software design. The common

database can allow every department of a business to store and retrieve information in real-

time. The information should be reliable, accessible, and easily shared. The modular software

design should mean a business can select the modules they need, mix and match modules

from different vendors, and add new modules of their own to improve business performance.

Ideally, the data for the various business functions are integrated. In practice the ERP system

may comprise a set of discrete applications, each maintaining a discrete data store within one

physical database.

3. Origin of the term

MRP vs. ERP Manufacturing management systems have evolved in stages over the past 30

years from a simple means of calculating materials requirements to the automation of an

entire enterprise. Around 1980, over-frequent changes in sales forecasts, entailing continual

readjustments in production, as well as inflexible fixed system parameters, led MRP

(Material Requirement Planning) to evolve into a new concept : Manufacturing Resource
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Planning (or MRP3) and finally the generic concept Enterprise Resource Planning (ERP) The

initials ERP originated as an extension of MRP (material requirements planning; later

manufacturing resource planning) and CIM (Computer Integrated Manufacturing). It was

introduced by research and analysis firm Gartner in 1990. ERP systems now attempt to cover

all basic functions of an enterprise, regardless of the organization's business or charter. These

systems can now be found in non-manufacturing businesses, non-profit organizations and

governments. To be considered an ERP system, a software package must provide the function

of at least two systems. For example, a software package that provides both payroll and

accounting functions could technically be considered an ERP software package Examples of

modules in an ERP which formerly would have been stand-alone applications include:

Manufacturing, Supply Chain, Financials, Customer Relationship Management (CRM),

Human Resources, Warehouse Management and Decision Support System. Overview of ERP

Solutions Some organizations typically those with sufficient in-house IT skills to integrate

multiple software products choose to implement only portions of an ERP system and develop

an external interface to other ERP or stand-alone systems for their other application needs.

For example, one may choose to use human resource management system from one vendor,

and the financial systems from another, and perform the integration between the systems

themselves.

This is very common in the retail sector, where even a mid-sized retailer will have a discrete

Point-of-Sale (POS) product and financials application, then a series of specialized

applications to handle business requirements such as warehouse management, staff rostering,

merchandising and logistics. Ideally, ERP delivers a single database that contains all data for

the software modules, which would include: Enterprise resource planning is a term originally

derived from manufacturing resource planning (MRP II) that followed material requirements

planning (MRP). MRP evolved into ERP when "routings" became a major part of the

software architecture and a company's capacity planning activity also became a part of the

standard software activity. ERP systems typically handle the manufacturing, logistics,

distribution, inventory, shipping, invoicing, and accounting for a company. ERP software can

aid in the control of many business activities, including sales, marketing, delivery, billing,

production, inventory management, quality management and human resource management.

ERP systems saw a large boost in sales in the 1990s as companies faced the Y2K problem in
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their legacy systems. Many companies took this opportunity to replace their legacy

information systems with ERP systems. This rapid growth in sales was followed by a slump

in 1999, at which time most companies had already implemented their Y2K solution. ERPs

are often incorrectly called back office systems indicating that customers and the general

public are not directly involved. This is contrasted with front office systems like customer

relationship management (CRM) systems that deal directly with the customers, or the

eBusiness systems such as eCommerce, eGovernment,eTelecom, and eFinance, or supplier

relationship management (SRM) systems. ERPsare cross-functional and enterprise wide. All

functional departments that are involved in operations or production are integrated in one

system. In addition to manufacturing, warehousing, logistics, and information technology,

this would include accounting, human resources, marketing and strategic management. ERP

II means open ERP architecture of components. The older, monolithic ERP systems became

component oriented. EAS Enterprise Application Suite is a new name for formerly developed

ERP systems which include (almost) all segments of business, using ordinary Internet

browsers as thin clients.

4. Before

Prior to the concept of ERP systems, it was not unusual for each department within an

organization - such as human resources, payroll and financial - to have its own customized

computer system. Typical difficulties involved integration of data from potentially different

computer manufacturers and systems. For example, the HR computer system (often called

HRMS or HRIS) would typically manage employee information while the payroll department

would typically calculate and store paycheck information for each employee, and the

financial department would typically store financial transactions for the organization. Each

system would have to integrate using a predefined set of common data which would be

transferred between each computer system. Any deviation from the data format or the

integration schedule often resulted in problems. After ERP software combined the data of

formerly separate applications. This simplified keeping data in synchronization across the

enterprise as well as reducing the complexity of the required computer infrastructure. It also

contributed to standardizing and reducing the number of software specialties required within

IT departments.
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5. Best practices

Best practices are incorporated into most ERP vendor's software packages. When

implementing an ERP system, organizations can choose between customizing the software or

modifying their business processes to the "best practice" function delivered in the "out-of-the-

box" version of the software. Prior to ERP, software was developed to fit the processes of an

individual business. Due to the complexities of most ERP systems and the negative

consequences of a failed ERP implementation, most vendors have included "Best Practices"

into their software. These "Best Practices" are what the Vendor deems as the most efficient

way to carry out a particular business process in an Integrated Enterprise-Wide system. A

study conducted by LugwigshafenUniversity of Applied Science surveyed 192 companies

and concluded that companies which implemented industry best practices decreased mission-

critical project tasks such as configuration, documentation, testing and training. In addition,

the use of best practices reduced over risk by 71% when compared to other software

implementations. The use of best practices can make complying with requirements such as

IFRS, Sarbanes-Oxley or Basel II easier. They can also help where the process is a

commodity such as electronic funds transfer. This is because the procedure of capturing and

reporting legislative or commodity content can be readily codified within the ERP software,

and then replicated with confidence across multiple businesses who have the same business

requirement.

6. Implementation

Because of their wide scope of application within a business, ERP software systems are

typically complex and usually impose significant changes on staff work practices.

Implementing ERP software is typically not an "in-house" skill, so even smaller projects are

more cost effective if specialist ERP implementation consultants are employed. The length of

time to implement an ERP system depends on the size of the business, the scope of the

change and willingness of the customer to take ownership for the project. A small project

(e.g., a company of less than 100 staff) may be planned and delivered within 3-9 months;

however, a large, multi-site or multi-country implementation may take years. To implement

ERP systems, companies often seek the help of an ERP vendor or of third-party consulting

companies. These firms typically provide three areas of professional services: consulting,

customization and support. The client organisationmay also employ independent program

management, business analysis, change management and UAT specialists to ensure their
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business requirements remain a priority during implementation. Data migration is one of the

most important activities in determining the success of an ERP implementation. Since many

decisions must be made before migration, a significant amount of planning must occur.

Unfortunately, data migration is the last activity before the production phase of an ERP

implementation, and therefore receives minimal attention due to time constraints. The

following are steps of a data migration strategy that can help with the success of an ERP

implementation:

 Identifying the data to be migrated

 Determining the timing of data migration

 Generating the data templates

 Freezing the tools for data migration

 Deciding on migration related setups

 Deciding on data archiving

 Process preparation

ERP vendors have designed their systems around standard business processes, based upon

best business practices. Different vendor(s) have different types of processes but they are all

of a standard, modular nature. Firms that want to implement ERP systems are consequently

forced to adapt their organizations to standardized processes as opposed to adapting the ERP

package to the existing processes. Neglecting to map current business processes prior to

starting ERP implementation is a main reason for failure of ERP projects. It is therefore

crucial that organizations perform a thorough business process analysis before selecting an

ERP vendor and setting off on the implementation track. This analysis should map out all

present operational processes, enabling selection of an ERP vendor whose standard modules

are most closely aligned with the established organization. Redesign can then be

implemented to achieve further process congruence. Research indicates that the risk of

business process mismatch is decreased by: linking each current organizational process to the

organization's strategy; analyzing the effectiveness of each process in light of its current

related business capability; understanding the automated solutions currently implemented.

ERP implementation is considerably more difficult (and politically charged) in organizations

structured into nearly independent business units, each responsible for their own profit and

loss, because they will each have different processes, business rules, data semantics,

authorization hierarchies and decision centers. Solutions include requirements coordination
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negotiated by local change management professionals or, if this is not possible, federated

implementation using loosely integrated instances (e.g. linked via Master Data Management)

specifically configured and/or customized to meet local needs. A disadvantage usually

attributed to ERP is that business process redesign to fit the standardized ERP modules can

lead to a loss of competitive advantage. While documented cases exist where this has indeed

materialized, other cases show that following thorough process preparation ERP systems can

actually increase sustainable competitive advantage.

7. Configuration

Configuring an ERP system is largely a matter of balancing the way you want the system to

work with the way the system lets you work. Begin by deciding which modules to install,

then adjust the system using configuration tables to achieve the best possible fit in working

with your companys processes. Modules Most systems are modular simply for the flexibility

of implementing some functions but not others. Some common modules, such as finance and

accounting are adopted by nearly all companies implementing enterprise systems; others

however such as human resource management are not needed by some companies and

therefore not adopted. A service company for example will not likely need a module for

manufacturing. Other times companies will not adopt a module because they already have

their own proprietary system they believe to be superior. Generally speaking the greater

number of modules selected, the greater the integration benefits, but also the increase in

costs, risks and changes involved. Configuration Tables A configuration table enables a

company to tailor a particular aspect of the system to the way it chooses to do business. For

example, an organization can select the type of inventory accounting FIFO or LIFO it will

employ or whether it wants to recognize revenue by geographical unit, product line, or

distribution channel. So what happens when the options the system allows just arent good

enough? At this point a company has two choices, both of which are not ideal. It can re-write

some of the enterprise systems code, or it can continue to use an existing system and build

interfaces between it and the new enterprise system. Both options will add time and cost to

the implementation process. Additionally they can dilute the systems integration benefits.

The more customized the system becomes the less possible seamless communication

becomes between suppliers and customers.
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8. Consulting services

Many organizations did not have sufficient internal skills to implement an ERP project. This

resulted in many organizations offering consulting services for ERP implementation.

Typically, a consulting team was responsible for the entire ERP implementation including

planning, training, testing, implementation, and delivery of any customized modules.

Examples of customization includes additional product training; creation of process triggers

and workflow; specialist advice to improve how the ERP is used in the business; system

optimization; and assistance writing reports, complex data extracts or implementing Business

Intelligence. For most mid-sized companies, the cost of the implementation will range from

around the list price of the ERP user licenses to up to twice this amount (depending on the

level of customization required). Large companies, and especially those with multiple sites or

countries, will often spend considerably more on the implementation than the cost of the user

licenses -- three to five times more is not uncommon for a multi-site implementation.

Customization services Customization Services involves any modifications or extensions

that change how the out-of-the-box ERP system works. Customizing an ERP package can be

very expensive and complicated. Some ERP packages are not designed to support

customization, so most businesses implement the best practices embedded in the acquired

ERP system. Some ERP packages have very generic features, such that customization occurs

in most implementations. It is also often possible to extend the standard ERP package by

purchasing third party software to provide additional functionality. Customization work is

usually undertaken as "changes requested beforehand" software development on a time and

materials basis. Customization can be further classified into: Core system customization or

custom extensions in custom libraries Core system customization is where customers change

the software vendors proprietary code. This means that the software will no longer be

supported by the vendor for the particular function that was customized as the code would be

modified to the customers need. The customers IT department will then normally support the

code in-house or subcontract a consulting organization to do so. Custom extensions are where

a customer builds bolt-on custom applications that run parallel to the standard system, i.e.,

custom extended-applications. Modules that are extended but have core code that is not

changed, remain supported but the extensions will have to be supported by the customer's IT

department or a subcontracted consulting organization

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

86
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



9. Systems Development

A software development methodology or system development methodology in software

engineering is a framework that is used to structure, plan, and control the process of

developing an information system. A software development methodology refers to the

framework that is used to structure, plan, and control the process of developing an

information system. A wide variety of such frameworks have evolved over the years, each

with its own recognized strengths and weaknesses. One system development methodology is

not necessarily suitable for use by all projects. Each of the available methodologies is best

suited to specific kinds of projects, based on various technical, organizational, project and

team considerations. The framework of a software development methodology consists of: A

software development philosophy, with the approach or approaches of the software

development process Multiple tools, models and methods, to assist in the software

development process. These frameworks are often bound to some kind of organization, which

further develops, supports the use, and promotes the methodology. The methodology is often

documented in some kind of formal documentation. One of the oldest software development

tools is flowcharting, which developed since the 1920s. The software development

methodology has emerged since the 1960s. The oldest formalized methodology for building

information systems is the Systems development life cycle. The main idea was to pursue the

development of information systems in a very deliberate, structured and methodical way,

reiterating each stage of the life cycle. The traditional Systems development life cycle

originated in the 1960s to develop large scale functional business systems in an age of large

scale business conglomerates. Information systems activities resolved around heavy data

processing and number crunching routines.

10. Specific software development methodologies

 1970s- Structured programming since 1969

 1980s -Structured Systems Analysis and Design Methodology (SSADM) from 1980 onwards

 1990s- Object-oriented programming (OOP) has been developed since the early 1960s, and

developed as the dominant programming methodology during the mid-1990s.

 Rapid application development (RAD) since 1991.

 Scrum (development), since the late 1990s

 Team software process developed by Watts Humphrey at the SEI

 2000s- Extreme Programming since 1999
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 Rational Unified Process (RUP) since 2003.

 Agile Unified Process (AUP) since 2005 by Scott Ambler

11. Software development approaches

Every software development methodology has more or less it's own approach to software

development. There is a set of more general approaches, which are developed into several

specific methodologies. These approaches are:

 Waterfall: linear framework type

 Prototyping: iterative framework type

 Incremental : combination of linear and iterative framework type

 Spiral : combination linear and iterative framework type

 Rapid Application Development (RAD) : Iterative Framework Type

12. Waterfall model

The waterfall model is a sequential development process, in which development is seen as

flowing steadily downwards (like a waterfall) through the phases of requirements analysis,

design, implementation, testing (validation), integration, and maintenance. The first formal

description of the waterfall model is often cited to be an article published by Winston W.

Royce in 1970 although Royce did not use the term "waterfall" in this article.

 Basic principles of the waterfall model are:

 Project is divided into sequential phases, with some overlap and splashback acceptable

between phases.

 Emphasis is on planning, time schedules, target dates, budgets and implementation of an

entire system at one time.

 Tight control is maintained over the life of the project through the use of extensive written

documentation, as well as through formal reviews and approval/signoff by the user and

information technology management occurring at the end of most phases before beginning

the next phase.
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13. Prototyping

Software prototyping, is the framework of activities during software development of creating

prototypes, i.e., incomplete versions of the software program being developed.

Basic principles of prototyping are:

 Not a standalone, complete development methodology, but rather an approach to handling

selected portions of a larger, more traditional development methodology (i.e. Incremental,

Spiral, or Rapid Application Development (RAD)).

 Attempts to reduce inherent project risk by breaking a project into smaller segments and

providing more ease-of-change during the development process.

 User is involved throughout the process, which increases the likelihood of user acceptance of

the final implementation.

 Small-scale mock-ups of the system are developed following an iterative modification

process until the prototype evolves to meet the users requirements.

 While most prototypes are developed with the expectation that they will be discarded, it is

possible in some cases to evolve from prototype to working system.

 A basic understanding of the fundamental business problem is necessary to avoid solving the

wrong problem.

14. Incremental

Various methods are acceptable for combining linear and iterative systems development

methodologies, with the primary objective of each being to reduce inherent project risk by

breaking a project into smaller segments and providing more ease-of-change during the

development process.

Basic principles of incremental development are:

 A series of mini-Waterfalls are performed, where all phases of the Waterfall development

model are completed for a small part of the systems, before proceeding to the next

incremental, or

 Overall requirements are defined before proceeding to evolutionary, mini-Waterfall

development of individual increments of the system, or
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 The initial software concept, requirements analysis, and design of architecture and system

core are defined using the Waterfall approach, followed by iterative Prototyping, which

culminates in installation of the final prototype (i.e., working system).

15. Spiral

The spiral model is a software development process combining elements of both design and

prototyping-in-stages, in an effort to combine advantages of top-down and bottom-up

concepts. Basic principles: Focus is on risk assessment and on minimizing project risk by

breaking a project into smaller segments and providing more ease-of-change during the

development process, as well as providing the opportunity to evaluate risks and weigh

consideration of project continuation throughout the life cycle. "Each cycle involves a

progression through the same sequence of steps, for each portion of the product and for each

of its levels of elaboration, from an overall concept-of-operation document down to the

coding of each individual program." Each trip around the spiral traverses four basic

quadarants: (1) determine objectives, alternatives, and constrainstof the iteration; (2) Evaluate

alternatives; Identify and resolve risks; (3) develop and verify deliverables from the iteration;

and (4) plan the next iteration. Begin each cycle with an identification of stakeholders and

their win conditions, and end each cycle with review and commitment.

16. Rapid Application Development (RAD)

Rapid Application Development (RAD) is a software development methodology, which

involves iterative development and the construction of prototypes. Rapid application

development is a term originally used to describe a software development process introduced

by James Martin in 1991. Key objective is for fast development and delivery of a high quality

system at a relatively low investment cost. Attempts to reduce inherent project risk by

breaking a project into smaller segments and providing more ease-of-change during the

development process. Aims to produce high quality systems quickly, primarily through the

use of iterative Prototyping (at any stage of development), active user involvement, and

computerized development tools. These tools may include Graphical User Interface (GUI)

builders, Computer Aided Software Engineering (CASE) tools, Database Management

Systems (DBMS), fourth-generation programming languages, code generators, and object-

oriented techniques. Key emphasis is on fulfilling the business need, while technological or

engineering excellence is of lesser importance. Project control involves prioritizing
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development and defining delivery deadlines or timeboxes. If the project starts to slip,

emphasis is on reducing requirements to fit the timebox, not in increasing the deadline.

Generally includes Joint Application Development (JAD), where users are intensely involved

in system design, either through consensus building in structured workshops, or through

electronically facilitated interaction. Active user involvement is imperative. Iteratively

produces production software, as opposed to a throwaway prototype. Produces

documentation necessary to facilitate future development and maintenance. Standard systems

analysis and design techniques can be fitted into this framework.

17. Other software development approaches

Other method concepts are: Object oriented development methodologies, such as Grady

Booch'sObject-oriented design (OOD), also known as object-oriented analysis and design

(OOAD). The Booch model includes six diagrams: class, object, state transition, interaction,

module, and process. Top-down programming: evolved in the 1970s by IBM researcher

Harlan Mills (and Niklaus Wirth) in developed structured programming. Unified Process

(UP) is an iterative software development methodology approach, based on UML. UP

organizes the development of software into four phases, each consisting of one or more

executable iterations of the software at that stage of development: Inception, Elaboration,

Construction, and Guidelines. There are a number of tools and products available designed to

facilitate UP implementation. One of the more popular versions of UP is the Rational Unified

Process (RUP).

18. View model

A View model is framework which provides the viewpoints on the system and its

environment, to be used in the software development process. It is a graphical representation

of the underlying semantics of a view. The purpose of viewpoints and views is to enable

human engineers to comprehend very complex systems, and to organize the elements of the

problem and the solution around domains of expertise. In the engineering of physically-

intensive systems, viewpoints often correspond to capabilities and responsibilities within the

engineering organization. Most complex system specifications are so extensive that no single

individual can fully comprehend all aspects of the specifications. Furthermore, we all have

different interests in a given system and different reasons for examining the system's

specifications. A business executive will ask different questions of a system make-up than
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would a system implementer. The concept of viewpoints framework, therefore, is to provide

separate viewpoints into the specification of a given complex system. These viewpoints each

satisfy an audience with interest in a particular set of aspects of the system. Associated with

each viewpoint is a viewpoint language that optimizes the vocabulary and presentation for the

audience of that viewpoint.

19. Business process and datamodelling

Graphical representation of the current state of information provides a very effective means

for presenting information to both users and system developers.

A business model illustrates the functions associated with a process that are performance and

the organizations that perform these functions. By depicting activities and information flows,

a foundation is created to visualize, define, understand, and validate the nature of a process.

A data model provides the details of information to be stored, and is of primary use when the

final product is the generation of computer software code for an application or the preparation

of a functional specification to aid a computer software make-or-buy decision. See the figure

on the right for an example of the interaction between business process and data models.

Usually, a model is created after conducting an interview, referred to as business analysis.

The interview consists of a facilitator asking a series of questions designed to extract required

information that describes a process. The interviewer is called a facilitator to emphasize that

it is the participants who provide the information. The facilitator should have some

knowledge of the process of interest, but this is not as important as having a structured

methodology by which the questions are asked of the process expert. The methodology is

important because usually a team of facilitators is collecting information cross the facility and

the results of the information from all the interviewers must fit together once completed. The

models are developed as defining either the current state of the process, in which case the

final product is called the "as-is" snapshot model, or a collection of ideas of what the process

should contain, resulting in a "what-can-be" model. Generation of process and data models

can be used to determine if the existing processes and information systems are sound and

only need minor modifications or enhancements, or if reengineering is required as corrective

action. The creation of business models is more than a way to view or automate your
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information process analysis can be used to fundamentally reshape the way your business or

organization conducts its operations.

20. Project Management

Project management is the discipline of planning, organizing and managing resources to

bring about the successful completion of specific project goals and objectives.

A project is a finite endeavor (having specific start and completion dates) undertaken to

create a unique product or service which brings about beneficial change or added value. This

finite characteristic of projects stands in sharp contrast to processes, or operations, which are

permanent or semi-permanent functional work to repetitively produce the same product or

service. In practice, the management of these two systems is often found to be quite different,

and as such requires the development of distinct technical skills and the adoption of separate

management. The primary challenge of project management is to achieve all of the project

goals and objectives while honoring the project constraints. Typical constraints are scope,

time and budget. The secondaryand more ambitiouschallenge is to optimize the allocation

and integration of inputs necessary to meet pre-defined objectives.

21. Project management approaches

There are several approaches that can be taken to managing project activities including agile,

interactive, incremental, and phased approaches.

Regardless of the approach employed, careful consideration needs to be given to clarify

surrounding project objectives, goals, and importantly, the roles and responsibilities of all

participants and stakeholders.

22. The traditional approach

A traditional phased approach identifies a sequence of steps to be completed. In the

"traditional approach", we can distinguish 5 components of a project (4 stages plus control) in

the development of a project:
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Typical development phases of a project

 Project initiation stage;

 Project planning or design stage;

 Project execution or production stage;

 Project monitoring and controlling systems;

 Project completion stage.

Not all the projects will visit every stage as projects can be terminated before they reach

completion. Some projects probably don't have the planning and/or the monitoring. Some

projects will go through steps 2, 3 and 4 multiple times.

Many industries utilize variations on these stages. For example, in bricks and mortar

architectural design, projects typically progress through stages like Pre-Planning, Conceptual

Design, Schematic Design, Design Development, Construction Drawings (or Contract

Documents), and Construction Administration. In software development, this approach is

often known as "waterfall development", i.e., one series of tasks after another in linear

sequence. In software development many organizations have adapted the Rational Unified

Process (RUP) to fit this methodology, although RUP does not require or explicitly

recommend this practice. Waterfall development can work for small tightly defined projects,

but for larger projects of undefined or unknowable scope, it is less suited. The Cone of

Uncertainty explains some of this as the planning made on the initial phase of the project

suffers from a high degree of uncertainty. This becomes specially true as software

development is often the realization of a new or novel product, this method has been widely

accepted as ineffective for software projects where requirements are largely unknowable up

front and susceptible to change. While the names may differ from industry to industry, the

actual stages typically follow common steps to problem solving "defining the problem,

weighing options, choosing a path, implementation and evaluation."

23. Critical Chain Project Management

Critical Chain Project Management (CCPM) is a method of planning and managing projects

that puts more emphasis on the resources required to execute project tasks. It is an application

of the Theory of Constraints (TOC) to projects. The goal is to increase the rate of throughput

(or completion rates) of projects in an organization. Applying the first three of the five
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focusing steps of TOC, the system constraint for all projects is identified as resources. To

exploit the constraint, tasks on the critical chain are given priority over all other activities.

Finally, projects are planned and managed to ensure that the critical chain tasks are ready to

start as soon as the needed resources are available, subordinating all other resources to the

critical chain.

For specific projects, the project plan should undergo Resource Leveling, and the longest

sequence of resource-constrained tasks is identified as the critical chain. In multi-project

environments, resource leveling should be performed across projects. However, it is often

enough to identify (or simply select) a single "drum" resourcea resource that acts as a

constraint across projectsand stagger projects based on the availability of that single resource.

24. Extreme Project Management

In critical studies of Project Management, it has been noted that several of these

fundamentally PERT-based models are not well suited for the multi-project company

environment of today. Most of them are aimed at very large-scale, one-time, non-routine

projects, and nowadays all kinds of management are expressed in terms of projects. Using

complex models for "projects" (or rather "tasks") spanning a few weeks has been proven to

cause unnecessary costs and low maneuverability in several cases. Instead, project

management experts try to identify different "lightweight" models, such as Agile Project

Management methods including Extreme Programming for software development and Scrum

techniques. The generalization of Extreme Programming to other kinds of projects is extreme

project management, which may be used in combination with the process modeling and

management principles of human interaction management.

25. Event chain methodology

Event chain methodology is the next advance beyond critical path method and critical chain

project management. Event chain methodology is an uncertainty modeling and schedule

network analysis technique that is focused on identifying and managing events and event

chains that affect project schedules. Event chain methodology helps to mitigate the negative

impact of psychological heuristics and biases, as well as to allow for easy modeling of

uncertainties in the project schedules. Event chain methodology is based on the following

major principles. Probabilistic moment of risk: An activity (task) in most real life processes is
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not a continuous uniform process. Tasks are affected by external events, which can occur at

some point in the middle of the task. Event chains: Events can cause other events, which will

create event chains. These event chains can significantly affect the course of the project.

Quantitative analysis is used to determine a cumulative effect of these event chains on the

project schedule. Critical events or event chains: The single events or the event chains that

have the most potential to affect the projects are the critical events or critical chains of events.

They can be determined by the analysis. Project tracking with events: If a project is partially

completed and data about the project duration, cost, and events occurred is available, it is

possible to refine information about future potential events and helps to forecast future

project performance. Event chain visualization: Events and event chains can be visualized

using event chain diagrams on a Gantt chart.

26. Systems analysis

Systems analysis is the interdisciplinary part of Science, dealing with analysis of sets of

interacting or entities, the systems, often prior to their automation as computer systems, and

the interactions within those systems. This field is closely related to operations research. It is

also "an explicit formal inquiry carried out to help someone, referred to as the decision

maker, identify a better course of action and make a better decision than he might otherwise

have made." The terms analysis and synthesis come from classical Greek where they mean

respectively "to take apart" and "to put together" . These terms are used in scientific

disciplines from mathematics and logic to economy and psychology to denote similar

investigative procedures. In general, analysis is defined as the procedure by which we break

down an intellectual or substantial whole into parts or components. Synthesis is defined as

the opposite procedure: to combine separate elements or components in order to form a

coherent whole. The systems discussed within systems analysis can be within any field such

as: industrial processes, management, decision making processes, environmental protection

processes, etc. The brothers Howard T. Odum and Eugene Odum began applying a systems

view to ecology in 1953, building on the work of Raymond Lindeman and Arthur Tansley .

Systems analysis researchers apply mathematical methodology to the analysis of the systems

involved trying to form a detailed overall picture.
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27. Practitioners

Practitioners of systems analysis are often called up to dissect systems that have grown

haphazardly to determine the current components of the system. This was shown during the

year 2000 re-engineering effort as business and manufacturing processes were examined and

simplified as part of the Y2K automation upgrades. Current employment titles utilizing

systems analysis include, but are not limited to, Systems Analyst, Business Analyst,

Manufacturing Engineer, Enterprise Architect, etc. While practitioners of systems analysis

can be called upon to create entirely new systems their skills are more often used to modify,

expand or document existing systems (processes, procedures and methods).

In Section 5 of this course you will cover these topics:
Creating Web-Enabled Applications

Information Systems In The Enterprise

Issues In Information Technology

Topic : Creating Web-Enabled Applications

Topic Objective:

At the end of this topic student would be able to understand:

 Web-enablement:

 Plug-ins:

 Legacy System:

 Interoperability

 Heterogeneous Applications

 Extensible Markup Language

Definition/Overview:

Web-enablement: The tendency of systems developers to incorporate features of the Internet

in enterprise systems.
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Plug-ins: Software programs that extend the capabilities of your Internet browser, giving it

added features.

Legacy System: Refers to the many mainframe, midrange, client/server or PC applications

that are used to manage business functions.

Interoperability: The perfect exchange of data and information in all forms (data, text,

sound, and image, including animation) between the individual components of an application

(hardware, software, network).

Heterogeneous Applications:May be written in different programming languages, run on

different types of computers, and use varying communications networks and transmission

methods.

Extensible Markup Language (XML): Developers can design their own customized

markup languages for describing data.

Key Points:

1. Web-enablement

For years, organizations have developed specialized applications that are critical to the way

they do business. But this functionality is often locked up in legacy systems that are

redundant or difficult to use. Companies now realize that not all of these tools are being

leveraged in the most effective manner and look to the internet for a solution. Web

Enablement, the transformation of an existing, non-Web technology application into a Web

technology-based solution, utilizes the internet to unlock current enterprise system data and

application logic. By Web enabling enterprise applications, businesses can reduce costs by

promoting self-service, allowing both internal users and outside customers to access

information more conveniently than ever before. To facilitate Web Enablement for your

business,

2. Plug-ins

In computing, a plug-in (also: plugin, addin, add-in, addon, add-on, snap-in or snapin; but see

also extension) consists of a computer program that interacts with a host application (a web
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browser or an email client, for example) to provide a certain, usually very specific, function

"on demand". Applications support plugins for many reasons. Some of the main reasons

include:

 to enable third-party developers to create capabilities to extend an application

 to support features yet unforeseen

 to reduce the size of an application

 to separate source code from an application because of incompatible software licenses.

Rockbox, a firmware for digital audio players, can use plug-ins, for example: play games, use

the text editor

Email clients use plug-ins to decrypt and encrypt email (Pretty Good Privacy) or to send

oversized email attachments (Globalscape Mail Express)

Graphics software use plug-ins to support file formats and process images (Adobe

Photoshop)

Media players use plug-ins to support file formats and apply filters (foobar2000, GStreamer,

Quintessential, VST, Winamp, XMMS)

Packet sniffersuse plug-ins to decode packet formats (OmniPeek)

Remote sensing applications use plug-ins to process data from different sensor types

(Opticks)

Software development environments use plug-ins to support programming languages

(Eclipse, jEdit,MonoDevelop)

Web browsers use plug-ins to play video and presentation formats (Flash, QuickTime,

Microsoft Silverlight, 3DMLW)

Some digital mixing consoles allow plug-ins to extend features such as reverberation effects,

equalization and compression.

Some Web content management system use plug-ins to increase functionality.
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3. Legacy System

A legacy system is an old computer system or application program that continues to be used

because the user (typically an organization) does not want to replace or redesign it. Legacy

systems are considered to be potentially problematic by many software engineers for several

reasons. Legacy systems often run on obsolete (and usually slow) hardware, and sometimes

spare parts for such computers become increasingly difficult to obtain. These systems are

often hard to maintain, improve, and expand because there is a general lack of understanding

of the system; the staff who were experts on it have retired or forgotten what they knew about

it, and staff who entered the field after it became "legacy" never learned about it in the first

place. This can be worsened by lack or loss of documentation. Integration with newer

systems may also be difficult because new software may use completely different

technologies. The kind of bridge hardware and software that becomes available for different

technologies that are popular at the same time are often not developed for differing

technologies in different times, because of the lack of a large demand for it and the lack of

associated reward of a large market economies of scale, though some of this "glue" does get

developed by vendors and enthusiasts of particular legacy technologies (often called

"retrocomputing" communities).

Despite these problems, organizations can have compelling reasons for keeping a legacy

system, such as:

 The costs of redesigning the system are prohibitive because it is large, monolithic, and/or

complex.

 The system requires close to 100% availability, so it cannot be taken out of service, and the

cost of designing a new system with a similar availability level is high.

 The way the system works is not well understood. Such a situation can occur when the

designers of the system have left the organization, and the system has either not been fully

documented or such documentation has been lost.

 The user expects that the system can easily be replaced when this becomes necessary

The system works satisfactorily, and the owner sees no reason for changing it; or in other

words, re-learning a new system would have a prohibitive attendant cost in lost time and

money, compared to the anticipated appreciable benefits of replacing it (which may be zero).
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If legacy software runs on only antiquated hardware, the cost of maintaining the system may

eventually outweigh the cost of replacing both the software and hardware unless some form

of emulation or backward compatibility allows the software to run on new hardware.

However, many of these systems do still meet the basic needs of the organization. The

systems to handle customers' accounts in banks are one example. Therefore the organization

cannot afford to stop them and yet some cannot afford to update them.

A demand of extremely high availability is commonly the case in computer reservation

systems, air traffic control, energy distribution (power grids), nuclear power plants, military

defense installations, and other systems critical to safety, security, traffic throughput, and/or

economic profits. For example, see the TOPS database system. NASA's Space Shuttle

program still uses a large amount of 1970s-era technology for a reason which is a variant of

the first: the systems may not be especially large, monolithic, or complex, but replacement is

still cost-prohibitive because of the expensive requirement for flight certification; the legacy

hardware currently being used has completed the expensive integration and certification

requirement for flight, but any new equipment would have to go through that entire process

requiring extensive tests of the new components in their new configurations before a single

unit could be used in the Space Shuttle program. This would make any new system that

started the certification process a de facto legacy system by the time of completion.

Additionally, a weaker form of the fourth case applies: because the entire Space Shuttle

system, including ground and launch vehicle assets, was designed to work together as a

closed system, and the specifications have not changed, all of the certified systems and

components still serve well in the roles for which they were designed, though there is an

undesirable cost of maintaining these systems with now-rare parts, which provides some

motivation to change them. Still, these two factors together mean that it was advantageous for

NASA even before the Shuttle was scheduled to be retired in 2010 to keep using many pieces

of 1970s technology rather than to upgrade those systems. NASA was working on many

major projects to upgrade the Shuttle before the scheduled termination of the program, but

they were safety upgrades and not technology modernization.

The change being undertaken in some organizations is to switch to Automated Business

Process (ABP) software which generates complete systems. These systems can then interface

to the organizations' legacy systems and use them as data repositories. This approach can

provide a number of significant benefits: the users are insulated from the inefficiencies of
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their legacy systems, and the changes can be incorporated quickly and easily in the ABP

software.

4. Improvements on legacy software systems

Where it is impossible to replace legacy systems for reasons mentioned above, it is still

possible to enhance them. Most development often goes into adding new interfaces to a

legacy system. The most prominent technique is to provide a Web-based interface to a

terminal-based mainframe application. This may reduce staff productivity due to slower

response times and slower mouse-based operator actions, yet it is often seen as an "upgrade",

because the interface style is familiar to unskilled users and is easy for them to use. This is

despite the fact that the users of such corporate systems usually require them to do their jobs

and so typically use them often enough to become experts quickly. John McCormick

discusses such strategies that involve middleware.

Printing improvements are also problematic because legacy software systems often add no

formatting instructions, or they use protocols that are not usable in modern PC/Windows

printers. A print server can be used to intercept the data and translate it to a more modern

code. Rich Text Format (RTF) or PostScript documents may be created in the legacy

application and then interpreted at a PC before being printed.

Biometric security measures are difficult to implement on legacy systems. A workable

solution is to use a telnet or http proxy server to sit between users and the mainframe to

implement secure access to the legacy application.

5. Legacy support

The term legacy support is often used with reference to obsolete or "legacy" computer

hardware, whether peripherals or core components. Operating systems with "legacy support"

can detect and use legacy hardware. It is also used as a verb for what vendors do for products

in legacy mode they "support", or provide software maintenance, for obsolete or "legacy"

products. A product is only truly "obsolete" if is has an advantage to nobody if no person

making a rational decision would choose to acquire it new whereas a "legacy" product may

have some advantage over a modern product, but not one that caused a majority of the market

to favor it over the newer offering. In some cases, "legacy mode" refers more specifically to
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backward compatibility. The computer mainframe era saw many applications running in

legacy mode. In the modern business computing environment, n-tier, or 3-tier architectures

are more difficult to place into legacy mode as they include many components making up a

single system. Government regulatory changes must also be considered in a system running

in legacy mode. Virtualization technology allows for a resurgence of modern software

applications entering legacy mode. As system complexity and software costs increase, many

computing users are keeping their current systems permanently in legacy mode.

6. Brownfield architecture

IT has borrowed the term brownfield from the building industry, where undeveloped land

(and especially unpolluted land) is described as greenfield and previously developed land

which is often polluted and abandoned is described as brownfield.

 A brownfield architecture is an IT network design that incorporates legacy systems.

 A brownfield deployment is an upgrade or addition to an existing IT network and uses some

legacy components.

7. Interoperability

Interoperability is a property referring to the ability of diverse systems and organizations to

work together (inter-operate). The term is often used in a technical systems engineering

sense, or alternatively in a broad sense, taking into account social, political, and

organizational factors that impact system to system performance.

8. Syntactic Interoperability

If two or more systems are capable of communicating and exchanging data, they are

exhibiting syntactic interoperability. Specified data formats, communication protocols and

the like are fundamental. In general, XML or SQL standards provide syntactic

interoperability.

Syntactical interoperability is required for any attempts of further interoperability.
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|9. Semantic Interoperability

Beyond the ability of two or more computer systems to exchange information, semantic

interoperability is the ability to automatically interpret the information exchanged

meaningingfully and accurately in order to produce useful results as defined by the end users

of both systems. To achieve semantic interoperability, both sides must defer to a common

information exchange reference model. The content of the information exchange requests are

unambiguously defined: what is sent is the same as what is understood.

10. Telecommunications

In telecommunication, the term can be defined as: The ability of systems, units, or forces to

provide services to and accept services from other systems, units or forces and to use the

services exchanged to enable them to operate effectively together. The condition achieved

among communications-electronics systems or items of communications-electronics

equipment when information or services can be exchanged directly and satisfactorily between

them and/or their users. The degree of interoperability should be defined when referring to

specific cases. Source: from Federal Standard 1037C and from the Department of Defense

Dictionary of Military and Associated Terms in support of MIL-STD-188. In two-way radio,

interoperability is composed of three dimensions: compatible communications paths

(compatible frequencies, equipment and signaling), radio system coverage or adequate signal

strength, and; scalable capacity.

Interoperability: playing the two role network game, when one of the player clients (top left)

runs under Sun Microsystems and another under GNU Classpath with JamVM. The

applications execute the same bytecode and interoperate using the standard RMI-IIOP

messages for communication

With respect to software, the term interoperability is used to describe the capability of

different programs to exchange data via a common set of exchange formats, to read and write

the same file formats, and to use the same protocols. (The ability to execute the same binary

code on different processor platforms is 'not' contemplated by the definition of

interoperability.) The lack of interoperability can be a consequence of a lack of attention to

standardization during the design of a program. Indeed, interoperability is not taken for

granted in the non-standards-based portion of the computing world.
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According to ISO/IEC 2382-01, Information Technology Vocabulary, Fundamental Terms,

interoperability is defined as follows: "The capability to communicate, execute programs, or

transfer data among various functional units in a manner that requires the user to have little or

no knowledge of the unique characteristics of those units". Note that the definition is

somewhat ambiguous because the user of a program can be another program and, if the latter

is a portion of the set of program that is required to be interoperable, it might well be that it

does need to have knowledge of the characteristics of other units. This definition focuses on

the technical side of interoperability, while it has also been pointed out that interoperability is

often more of an organizational issue: often interoperability has a significant impact on the

organizations concerned, raising issues of ownership (do people want to share their data?),

labor relations (are people prepared to undergo training?) and usability. In this context, a

more apt definition is captured in the term "business process interoperability".

Interoperability can have important economic consequences, such as network externalities. If

competitors' products are not interoperable (due to causes such as patents, trade secrets or

coordination failures), the result may well be monopoly or market failure. For this reason, it

may be prudent for user communities or governments to take steps to encourage

interoperability in various situations. In the United Kingdom, for example, there is an

eGovernment-based interoperability initiative called e-GIF. As far as user communities,

Neutral Third Party is creating standards for business process interoperability. Another

example of a neutral party is the RFC documents from the Internet Engineering Task Force

(IETF).

11. Achieving Software Interoperability

Software Interoperability is achieved through five interrelated ways:

11.1 Product testing

Products produced to a common standard, or to a sub-profile thereof, depend on

clarity of the standards, but there may be discrepancies in their implementations that

system or unit testing may not uncover. This requires that systems formally be tested

in a production scenario as they will be finally implemented to ensure they actually

will intercommunicate as advertised, i.e. they are interoperable. Interoperable product

testing is different from conformance-based product testing as conformance to a
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standard does not necessarily engender interoperability with another product which is

also tested for conformance.

11.2 Product engineering

Implements the common standard, or a sub-profile thereof, as defined by the

industry/community partnerships with the specific intention of achieving

interoperability with other software implementations also following the same standard

or sub-profile thereof.

Industry/community partnership

Industry/community partnerships, either domestic or international, sponsor standard

workgroups with the purpose to define a common standard that may be used to allow

software systems to intercommunicate for a defined purpose. At times an

industry/community will sub-profile an existing standard produced by another

organization to reduce options and thus making interoperability more achievable for

implementations.

11.3 Common technology and IP

The use of a common technology or IP may speed up and reduce complexity of

interoperability by reducing variability between components from different sets of

separately developed software products and thus allowing them to intercommunicate

more readily. This technique has some of the same technical results as using a

common vendor product to produce interoperability. The common technology can

come through 3rd party libraries or open source developments.

11.4 Standard implementation

Software interoperability requires a common agreement that is normally arrived at via

a industrial, national or international standard.

Each of these has an important role in reducing variability in intercommunication

software and enhancing a common understanding of the end goal to be achieved.
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11.5 Interoperability as a question of power and market dominance

Interoperability tends to be regarded as an issue for experts and its implications for

daily living are sometimes underrated. The case of Microsoft vs. the European

Commission shows how interoperability concerns important questions of power

relationships. In 2004, the European Commission found that Microsoft had abused its

market power by deliberately restricting interoperability between Windows work

group servers and non-Microsoft work group servers. By doing so, Microsoft was able

to protect its dominant market position for work group server operating systems, the

heart of corporate IT networks. Microsoft was ordered to disclose complete and

accurate interface documentation, which will enable rival vendors to compete on an

equal footing (the interoperability remedy). As of June 2005 the Commission is

market testing a new proposal by Microsoft to do this, having rejected previous

proposals as insufficient. Recent Microsoft efforts around interoperability may

indicate a shift in their approach and level of commitment to interoperability. These

efforts including the migration of Microsoft Office file formats to ECMA Office Open

XML, and several partner interoperability agreements, most notably their recent

collaboration agreement with Novell. Interoperability has also surfaced in the

Software patent debate in the European Parliament (June/July 2005). Critics claim

that because patents on techniques required for interoperability are kept under

RAND(reasonable and non discriminatory licensing) conditions, customers will have

to pay license fees twice: once for the product and, in the appropriate case, once for

the patent protected programme the product uses.

12. Extensible Markup Language

The Extensible Markup Language (XML) is a general-purpose specification for creating

custom markup languages. It is classified as an extensible language, because it allows the

user to define the mark-up elements. XML's purpose is to aid information systems in sharing

structured data, especially via the Internet, to encode documents, and to serialize data; in the

last context, it compares with text-based serialization languages such as JSON and YAML.

XML's set of tools helps developers in creating web pages but its usefulness goes well

beyond that. XML, in combination with other standards, makes it possible to define the

content of a document separately from its formatting, making it easy to reuse that content in

other applications or for other presentation environments. Most importantly, XML provides a
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basic syntax that can be used to share information between different kinds of computers,

different applications, and different organizations without needing to pass through many

layers of conversion. XML began as a simplified subset of the Standard Generalized Markup

Language (SGML), meant to be readable by people via semantic constraints; application

languages can be implemented in XML. These include XHTML, RSS, MathML, GraphML,

Scalable Vector Graphics, MusicXML, and others. Moreover, XML is sometimes used as the

specification language for such application languages.

XML is recommended by the World Wide Web Consortium (W3C). It is a fee-free open

standard. The recommendation specifies lexical grammar and parsing requirements.

"Well-formed" and "Valid" XML documents

An XML document has two correctness levels:

 Well-formed. A well-formed document conforms to the XML syntax rules; e.g. if a start-tag

(< >) appears without a corresponding end-tag (</>), it is not well-formed. A document not

well-formed is not in XML; a conforming parser is disallowed from processing it.

 Valid. A valid document additionally conforms to semantic rules, either user-defined or in an

XML schema, especially DTD; e.g. if a document contains an undefined element, then it is

not valid; a validating parser is disallowed from processing it.

13. Well-formed documents: XML syntax

If only a well-formed element is required, XML is a generic framework for storing any

amount of text or any data whose structure can be represented as a tree. The only

indispensable syntactical requirement is that the document has exactly one root element (also

known as the document element), i.e. the text must be enclosed between a root start-tag and a

corresponding end-tag, known as a "well-formed" XML document: <book>This is a book...

</book> The root element can be preceded by an optional XML declaration element stating

what XML version is in use (normally 1.0); it might also contain character encoding and

external dependencies information. <?xml version="1.0" encoding="UTF-8" ?> The

specification requires that processors of XML support the pan-Unicode character encodings

UTF-8 and UTF-16 (UTF-32 is not mandatory). The use of more limited encodings, e.g.

those based on ISO/IEC 8859, is acknowledged, widely used, and supported. Comments can
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be placed anywhere in the tree, including in the text if the content of the element is text or

#PCDATA. XML comments start with <!-- and end with -->. Two consecutive dashes (--)

may not appear anywhere in the text of the comment. <!-- This is a comment. --> In any

meaningful application, additional markup is used to structure the contents of the XML

document. The text enclosed by the root tags may contain an arbitrary number of XML

elements. The basic syntax for one element is:

<element_nameattribute_name="attribute_value">Element Content</element_name>

The two instances of element_name are referred to as the start-tag and end-tag, respectively.

Here, Element Content is some text which may again contain XML elements. So, a generic

XML document contains a tree-based data structure. Here is an example of a structured XML

document:

<recipe name="bread" prep_time="5 mins" cook_time="3 hours">

<title>Basic bread</title>

<ingredient amount="8" unit="dL">Flour</ingredient>

<ingredient amount="10" unit="grams">Yeast</ingredient>

<ingredient amount="4" unit="dL" state="warm">Water</ingredient>

<ingredient amount="1" unit="teaspoon">Salt</ingredient>

<instructions>

< step>Mix all ingredients together.</step>

< step>Knead thoroughly.</step>

< step>Cover with a cloth, and leave for one hour in warm room.</step>

< step>Knead again.</step>

< step>Place in a bread baking tin.</step>
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<step>Cover with a cloth, and leave for one hour in warm room.</step>

< step>Bake in the oven at 180(degrees)C for 30 minutes.</step>

</instructions>

</recipe>

Attribute values must always be quoted, using single or double quotes, and each attribute

name may appear only once in any single element.

XML requires that elements be properly nestedelements may never overlap, and so must be

closed in the order opposite to which they are opened. For example, this fragment of code

below cannot be part of a well-formed XML document because the title and author elements

are closed in the wrong order:

<!-- WRONG! NOT WELL-FORMED XML! -->

<title>Book on Logic<author>Aristotle</title></author>

One way of writing the same information in a way which could be incorporated into a well-

formed XML document is as follows:

<!-- Correct: well-formed XML fragment. -->

<title>Book on Logic</title> <author>Aristotle</author>

XML provides special syntax for representing an element with empty content. Instead of

writing a start-tag followed immediately by an end-tag, a document may contain an empty-

element tag. An empty-element tag resembles a start-tag but contains a slash just before the

closing angle bracket. The following three examples are equivalent in XML:

<foo></foo>

<foo />

<foo/>
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An empty-element may contain attributes:

<info author="John Smith" genre="science-fiction" date="2009-Jan-01" />

An entity in XML is a named body of data, usually text. Entities are often used to represent

single characters that cannot easily be entered on the keyboard; they are also used to

represent pieces of standard ("boilerplate") text that occur in many documents, especially if

there is a need to allow such text to be changed in one place only. Special characters can be

represented either using entity references, or by means of numeric character references. An

example of a numeric character reference is "&#x20AC;", which refers to the Euro symbol by

means of its Unicode codepoint in hexadecimal. An entity reference is a placeholder that

represents that entity. It consists of the entity's name preceded by an ampersand ("&") and

followed by a semicolon (";"). XML has five predeclaredentities:

&amp; (& or "ampersand")

&lt; (< or "less than")

&gt; (> or "greater than")

&apos; (' or "apostrophe")

&quot; (" or "quotation mark")

Here is an example using a predeclared XML entity to represent the ampersand in the name

"AT&T":

<company_name>AT&amp;T</company_name>

Additional entities (beyond the predefined ones) can be declared in the document's Document

Type Definition (DTD). A basic example of doing so in a minimal internal DTD follows.

Declared entities can describe single characters or pieces of text, and can reference each

other.

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE example [
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<!ENTITY copy "&#xA9;">

<!ENTITY copyright-notice "Copyright &copy; 2006, XYZ Enterprises">

]>

<example>

& copyright-notice;

</example>

When viewed in a suitable browser, the XML document above appears as:

Copyright 2006, XYZ Enterprises

Numeric character references

Numeric character references look like entity references, but instead of a name, they contain

the "#" character followed by a number. The number (in decimal or "x"-prefixed

hexadecimal) represents a Unicode code point. Unlike entity references, they are neither

predeclared nor do they need to be declared in the document's DTD. They have typically

been used to represent characters that are not easily encodable, such as an Arabic character in

a document produced on a European computer. The ampersand in the "AT&T" example

could also be escaped like this (decimal 38 and hexadecimal 26 both represent the Unicode

code point for the "&" character):

<company_name>AT&#38;T</company_name>

<company_name>AT&#x26;T</company_name>

Similarly, in the previous example, notice that "&#xA9;" is used to generate the symbol.

14. Well-formed documents

In XML, a well-formed document must conform to the following rules, among others: Non-

empty elements are delimited by both a start-tag and an end-tag. Empty elements may be

marked with an empty-element (self-closing) tag, such as <IAmEmpty/>. This is equal to
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<IAmEmpty></IAmEmpty>. All attribute values are quoted with either single (') or double

(") quotes. Single quotes close a single quote and double quotes close a double quote. To

include a double quote inside an attribute value that is double quoted, or a single quote inside

an attribute value that is single quoted, escape the inner quote mark using a

Character_entity_reference. This is necessary when an attribute value must contain both types

(single and double quotes) or when you do not have control over the type of quotation a

particular XML editor uses for wrapping attribute values. These character entity references

are predefined in XML and do not need to be declared even when using a DTD or Schema:

&quot; and &apos;. You may also use the numeric character entity references (hex)

&#x0022; and& #x0027; or their equivalent decimal notations &#0034; and &#0039;. Tags

may be nested but must not overlap. Each non-root element must be completely contained in

another element. The document complies with its declared character encoding. The encoding

may be declared or implied externally, such as in "Content-Type" headers when a document

is transported via HTTP, or internally, using explicit markup at the very beginning of the

document. When no such declaration exists, a Unicode encoding is assumed, as defined by a

Unicode Byte Order Mark before the document's first character. If the mark does not exist,

UTF-8 encoding is assumed.

Element names are case-sensitive. For example, the following is a well-formed matching

pair:

<Step> ... </Step>

whereas these are not

<Step> ... </step>

<STEP> ... </step>

By carefully choosing the names of the XML elements one may convey the meaning of the

data in the markup. This increases human readability while retaining the rigor needed for

software parsing. Choosing meaningful names implies the semantics of elements and

attributes to a human reader without reference to external documentation. However, this can

lead to verbosity, which complicates authoring and increases file size.
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15. Automatic verification

It is relatively simple to verify that a document is well-formed or validated XML, because the

rules of well-formedness and validation of XML are designed for portability of tools. The

idea is that any tool designed to work with XML files will be able to work with XML files

written in any XML language (or XML application). Here are some examples of ways to

verify XML documents:

load it into an XML-capable browser, such as Firefox or Internet Explorer

use a tool like xmlwf(usually bundled with expat)

parse the document, for instance in Ruby:

irb> require "rexml/document"

irb> include REXML

irb> doc = Document.new(File.new("test.xml")).root

Topic : Information Systems In The Enterprise

Topic Objective:

At the end of this topic student would be able to understand:

 Information System

 Enterprise Information

 Transaction-Processing System

 Decision Support System

Definition/Overview:

Information System: A system in which data and information flow from one person or

department to another.
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Enterprise Information System/Business Information System: Used to refer to the family

of IT applications that underlies the activities of running and managing a business.

Transaction-Processing System (TPS): A shared business information system that uses a

combination of information technology and manual procedures to process data and

information and to manage transactions.

Decision Support System (DSS):A business information system designed to assist in

decision making where the decision process is relatively unstructured and only part of the

information needed is structured in advance.

Key Points:

1. Information system

In a general sense, the term information system (IS) refers to a system of persons, data

records and activities that process the data and information in an organization, and it includes

the organization's manual and automated processes. In a narrow sense, the term information

system (or computer-based information system) refers to the specific application software

that is used to store data records in a computer system and automates some of the

information-processing activities of the organization. Computer-based information systems

are in the field of information technology. The discipline of Business process

modellingdescribes the business processes supported by information systems.

Information technology is a very important malleable resource available to executives. Many

companies have created a position of Chief Information Officer (CIO) that sits on the

executive board with the Chief Executive Officer (CEO), Chief Financial Officer (CFO),

Chief Operating Officer (COO) and Chief Technical Officer (CTO).The CTO may also serve

as CIO, and vice versa. The Chief Information Security Officer (CISO), who focuses on

information security within an organization, normally reports to the CIO. There are five types

of information system. These are transaction processing systems, excutive support systems,

business systems, knowledge work systems and office information systems.

 Areas of work

 Information Systems has a number of different areas of work:

 Information Systems Strategy
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 Information Systems Management

 Information Systems Development

There are a wide variety of career paths in the information systems discipline. "Workers with

specialized technical knowledge and strong communications skills will have the best

prospects. People with management skills and an understanding of business practices and

principles will have excellent opportunities, as companies are increasingly looking to

technology to drive their revenue."

Types of Information systems

 From prior studies and experiences with information systems there are at least four classes of

information systems:

 Transaction processing systems

 Management information systems

 Decision support systems

 Expert systems

 Business intelligence

The IT Department partly governs the information technology development, use, application

and influence on a business or corporation. A computer based information system, following

a definition of Langefors, is: a technologically implemented medium for recording, storing,

and disseminating linguistic expressions, as well as for drawing conclusions from such

expressions. which can be formulated as a generalized information systems design

mathematical program.

2. Enterprise Information System

An Enterprise Information System is generally any kind of computing system that is of

"enterprise class". This means typically offering high quality of service, dealing with large

volumes of data and capable of supporting some large organization ("an enterprise").

Enterprise Information Systems provide a technology platform that enable organizations to

integrate and coordinate their business processes. They provide a single system that is central

to the organization and ensure that information can be shared across all functional levels and
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management hierarchies. Enterprisesystems are invaluable in eliminating the problem of

information fragmentation caused by multiple information systems in an organization, by

creating a standard data structure. A typical Enterprise Information System would be housed

in one or more Data centers , run Enterprisesoftware, and could include applications such as

Content management systems and typically cross organizational borders.

3. Business informatics

Business informatics (BI) is a discipline combining information technology (IT) or

informatics with management concepts. The BI discipline was created in Germany, from the

concept of "Wirtschaftsinformatik". It is an established, successful academic discipline

including bachelor, master and diploma programs in Germany,Austria, and Switzerland. The

term Business Informatics is now common in Central Europe. BI has strong synergistic

effects from truly integrating business administration concepts and computer science

technology into one field. Organisational informatics and business informatics Business

informatics can be seen to be a subset of organisational informatics. Organisational

informatics is fundamentally interested in the application of information, information systems

and ICT within organisations of various forms including private sector, public sector and

voluntary sector organisations . Differences between business informatics and information

systems Business Informatics (BI) shows numerous similarities to the discipline of

Information Systems (IS) which can mainly be found in English speaking parts of the world.

Nevertheless there are a few major differences that make Business Informatics very attractive

for employers: Business Informatics includes information technology, like the relevant

portions of applied computer science, to a much larger extent compared to Information

Systems. Business Informatics has significant constructive features meaning that a major

focus is on the development of solutions for business problems rather than simply describing

them.

On the other hand, information systems strongly focuses on explaining empirical phenomena

of the real world. IS has often been called an "explanation-oriented" approach in contrast to

the "solution-oriented" BI approach. IS researchers try to explain why things in the real world

are the way they are and conduct a lot of empirical surveys whereas a BI researcher tries to

develop IT solutions for problems they have observed or assumed. Academics in BI, for

example, are often fond of applying new technologies to business problems and doing

feasibility studies by building software prototypes. BI students are also taught this
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constructive approach. Their ability to not only explain reality, but rather shape it, is what

makes them very attractive employees for companies as well as good candidates for

entrepreneurs in the business IT field. Tight connections between research and teaching is

another tradition of Business Informatics. Recent insights gained in research projects become

part of the curricula quite fast because most researchers are also lecturers at the same time.

The pace of scientific and technological progress in BI is quite fast, therefore subjects taught

are under permanent reconsideration and revision.

4. Transaction Processing System

A Transaction Processing System or Transaction Processing Monitor is a system that

monitors transaction programs (a special kind of program). The essence of a transaction

program is that it manages data that must be left in a consistent state. E.g. if an electronic

payment is made, the amount must be either both withdrawn from one account and added to

the other, or none at all. In case of a failure preventing transaction completion, the partially

executed transaction must be 'rolled back' by the TPS. While this type of integrity must be

provided also for batch transaction processing, it is particularly important for online

processing: if e.g. an airline seat reservation system is accessed by multiple operators, after

an empty seat inquiry, the seat reservation data must be locked until the reservation is made,

otherwise another user may get the impression a seat is still free while it is actually being

booked at the time. Without proper transaction monitoring, double bookings may occur.

Other transaction monitor functions include deadlock detection and resolution (deadlocks

may be inevitable in certain cases of cross-dependence on data), and transaction logging (in

'journals') for 'forward recovery' in case of massive failures. Transaction Processing is not

limited to application programs. The 'journaled file system' provided with IBMsAIX Unix

operating system employs similar techniques to maintain file system integrity, including a

journal.

5. Contrasted with batch processing

Batch processing is not transaction processing. Batch processing involves processing several

transactions at the same time, and the results of each transaction are not immediately

available when the transaction is being entered; there is a time delay.
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6. Real-time and batch processing

There are a number of differences between real-time and batch processing. Each transaction

in real-time processing is unique. It is not part of a group of transactions, even though those

transactions are processed in the same manner. Transactions in real-time processing are

stand-alone both in the entry to the system and also in the handling of output. Real-time

processing requires the master file to be available more often for updating and reference than

batch processing. The database is not accessible all of the time for batch processing. Real-

time processing has fewer errors than batch processing, as transaction data is validated and

entered immediately. With batch processing, the data is organised and stored before the

master file is updated. Errors can occur during these steps. Infrequent errors may occur in

real-time processing; however, they are often tolerated. It is not practical to shut down the

system for infrequent errors.

More computer operators are required in real-time processing, as the operations are not

centralised. It is more difficult to maintain a real-time processing system than a batch

processing system.

7. Databases and files

The storage and retrieval of data must be accurate as it is used many times throughout the

day. A database is a collection of data neatly organized, which stores the accounting and

operational records in the database. Databases are always protective of their delicate data, so

they usually have a restricted view of certain data. Databases are designed using hierarchical,

network or relational structures; each structure is effective in its own sense. Hierarchical

structure: organizes data in a series of levels, hence why it is called hierarchal. Its top to

bottom like structure consists of nodes and branches; each child node has branches and is

only linked to one higher level parent node. Network structure: Similar to hierarchical,

network structures also organizes data using nodes and branches. But, unlike hierarchical,

each child node can be linked to multiple, higher parent nodes. Relational structure: Unlike

network and hierarchical, a relational database organizes its data in a series of related tables.

This gives flexibility as relationships between the tables are built.
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 Good data placement: The database should be designed to access patterns of data from many

simultaneous users.

 Short transactions: Short transactions enables quick processing. This avoids concurrency and

paces the systems.

 Real-time backup: Backup should be scheduled between low times of activity to prevent lag

of the server.

 High normalization: This lowers redundant information to increase the speed and improve

concurrency, this also improves backups.

 Archiving of historical data: Uncommonly used data are moved into other databases or

backed up tables. This keeps tables small and also improves backup times.

 Good hardware configuration: Hardware must be able to handle many users and provide

quick response times.

In a TPS, there are 5 different types of files. The TPS uses the files to store and organize its

transaction data:

Master file: Contains information about an organizations business situation. Most

transactions and databases are stored in the master file.

Transaction file: It is the collection of transaction records. It helps to update the master file

and also serves as audit trails and transaction history.

Report file: Contains data that has been formatted for presentation to a user.

Work file: Temporary files in the system used during the processing.

Program file: Contains the instructions for the processing of data.

8. Data warehouse

A data warehouse is a database that collects information from different sources. When it's

gathered in real-time transactions it can be used for analysis efficiently if it's stored in a data

warehouse. It provides data that are consolidated, subject-orientated, historical and read-only:

Consolidated: Data are organisedwith consistent naming conventions, measurements,

attributes and semantics. It allows data from a data warehouse from across the organization to

be effectively used in a consistent manner. Subject-orientated: Large amounts of data are
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stored across an organization, some data could be irrelevant for reports and makes querying

the data difficult. It organizes only key business information from operational sources so that

it's available for analysis. Historical: Real-time TPS represent the current value at any time,

an example could be stock levels. If past data are kept, querying the database could return a

different response. It stores series of snapshots for an organisation's operational data

generated over a period of time. Read-only: Once data are moved into a data warehouse, it

becomes read-only, unless it was incorrect. Since it represents a snapshot of a certain time, it

must never be updated. Only operations which occur in a data warehouse are loading and

querying data.

Since business organizations have become very dependent on TPSs, a breakdown in their

TPS may stop the business' regular routines and thus stopping its operation for a certain

amount of time. In order to prevent data loss and minimize disruptions when a TPS breaks

down a well-designed backup and recovery procedure is put into use. The recovery process

can rebuild the system when it goes down.

9. Recovery process

A TPS may fail for many reasons. These reasons could include a system failure, human

errors, hardware failure, incorrect or invalid data, computer viruses, software application

errors or natural or man-made disasters. As it's not possible to prevent all TPS failures, a TPS

must be able to cope with failures. The TPS must be able to detect and correct errors when

they occur. A TPS will go through a recovery of the database to cope when the system fails, it

involves the backup, journal, checkpoint, and recovery manager: Journal: A journal maintains

an audit trail of transactions and database changes. Transaction logs and Database change

logs are used, a transaction log records all the essential data for each transactions, including

data values, time of transaction and terminal number. A database change log contains before

and after copies of records that have been modified by transactions. Checkpoint: A

checkpoint record contains necessary information to restart the system. These should be taken

frequently, such as several times an hour. It is possible to resume processing from the most-

recent checkpoint when a failure occurs with only a few minutes of processing work that

needs to be repeated. Recovery Manager: A recovery manager is a program which restores

the database to a correct condition which can restart the transaction processing. Depending on
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how the system failed, there can be two different recovery procedures used. Generally, the

procedures involves restoring data that has been collected from a backup device and then

running the transaction processing again. Two types of recovery are backward recovery and

forward recovery: Backward recovery: used to undo unwanted changes to the database. It

reverses the changes made by transactions which have been aborted. It involves the logic of

reprocessing each transaction, which is very time-consuming. Forward recovery: it starts with

a backup copy of the database. The transaction will then reprocess according to the

transaction journal that occurred between the time the backup was made and the present time.

It's much faster and more accurate.

10. Decision Support System

Decision support systems constitute a class of computer-based information systems including

knowledge-based systems that support decision-making activities. Decision Support Systems

(DSS) are a specific class of computerized information system that supports business and

organizational decision-making activities. A properly-designed DSS is an interactive

software-based system intended to help decision makers compile useful information from raw

data, documents, personal knowledge, and/or business models to identify and solve problems

and make decisions. Typical information that a decision support application might gather and

present would be: an inventory of all of your current information assets (including legacy and

relational data sources, cubes, data warehouses, and data marts), comparative sales figures

between one week and the next, projected revenue figures based on new product sales

assumptions; the consequences of different decision alternatives, given past experience in a

context that is described.

In the absence of an all-inclusive definition, we focus on the history of DSS (see also Power).

According to Keen , the concept of decision support has evolved from two main areas of

research: the theoretical studies of organizational decision making done at the Carnegie

Institute of Technology during the late 1950s and early 1960s, and the technical work on

interactive computer systems, mainly carried out at the Massachusetts Institute of Technology

in the 1960s. It is considered that the concept of DSS became an area of research of its own in

the middle of the 1970s, before gaining in intensity during the 1980s. In the middle and late

1980s, executive information systems (EIS), group decision support systems (GDSS), and

organizational decision support systems (ODSS) evolved from the single user and model-

oriented DSS. Beginning in about 1990, data warehousing and on-line analytical processing
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(OLAP) began broadening the realm of DSS. As the turn of the millennium approached, new

Web-based analytical applications were introduced.

It is clear that DSS belong to an environment with multidisciplinary foundations, including

(but not exclusively) database research, artificial intelligence, human-computer interaction,

simulation methods, software engineering, and telecommunications. The advent of better and

better reporting technologies has seen DSS start to emerge as a critical component of

management design. Examples of this can be seen in the intense amount of discussion of DSS

in the education environment. DSS also have a weak connection to the user interface

paradigm of hypertext. Both the University of Vermont PROMIS system (for medical

decision making) and the Carnegie Mellon ZOG/KMS system (for military and business

decision making) were decision support systems which also were major breakthroughs in user

interface research. Furthermore, although hypertext researchers have generally been

concerned with information overload, certain researchers, notably Douglas Engelbart, have

been focused on decision makers in particular. As with the definition, there is no universally-

accepted taxonomy of DSS either. Different authors propose different classifications. Using

the relationship with the user as the criterion, Haettenschwiler differentiates passive, active,

and cooperative DSS. A passive DSS is a system that aids the process of decision making, but

that cannot bring out explicit decision suggestions or solutions. An active DSS can bring out

such decision suggestions or solutions. A cooperative DSS allows the decision maker (or its

advisor) to modify, complete, or refine the decision suggestions provided by the system,

before sending them back to the system for validation. The system again improves,

completes, and refines the suggestions of the decision maker and sends them back to her for

validation. The whole process then starts again, until a consolidated solution is generated.

Another taxonomy for DSS has been created by Daniel Power. Using the mode of assistance

as the criterion, Power differentiates communication-driven DSS, data-driven DSS,

document-driven DSS, knowledge-driven DSS, and model-driven DSS. A model-driven DSS

emphasizes access to and manipulation of a statistical, financial, optimization, or simulation

model. Model-driven DSS use data and parameters provided by users to assist decision

makers in analyzing a situation; they are not necessarily data-intensive. Dicodess is an

example of an open source model-driven DSS generator . A communication-driven DSS

supports more than one person working on a shared task; examples include integrated tools

like Microsoft's NetMeeting or
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11. Groove

A data-driven DSS or data-oriented DSS emphasizes access to and manipulation of a time

series of internal company data and, sometimes, external data.

 A document-driven DSS manages, retrieves, and manipulates unstructured information in a

variety of electronic formats.

 A knowledge-driven DSS provides specialized problem-solving expertise stored as facts,

rules, procedures, or in similar structures.

 Using scope as the criterion, Power differentiates enterprise-wide DSS and desktop DSS. An

enterprise-wide DSS is linked to large data warehouses and serves many managers in the

company. A desktop, single-user DSS is a small system that runs on an individual manager's

PC.

The Data Management Component stores information (which can be further subdivided into

that derived from an organization's traditional data repositories, from external sources such as

the Internet, or from the personal insights and experiences of individual users); the Model

Management Component handles representations of events, facts, or situations (using various

kinds of models, two examples being optimization models and goal-seeking models); and the

User Interface Management Component is, of course, the component that allows a user to

interact with the system.

According to Power , academics and practitioners have discussed building DSS in terms of

four major components: (a) the user interface, (b) the database, (c) the model and analytical

tools, and (d) the DSS architecture and network.

Httenschwiler identifies five components of DSS:

 users with different roles or functions in the decision making process (decision maker,

advisors, domain experts, system experts, data collectors),

 a specific and definable decision context,

 a target system describing the majority of the preferences,

 a knowledge base made of external data sources, knowledge databases, working databases,

data warehouses and meta-databases, mathematical models and methods, procedures,

inference and search engines, administrative programs, and reporting systems, and
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 a working environment for the preparation, analysis, and documentation of decision

alternatives.

 proposes a generalized architecture made of five distinct parts:

 the data management system,

 the model management system,

 the knowledge engine,

 the user interface, and

 the user(s).

12. Development Frameworks

DSS systems are not entirely different from other systems and require a structured approach.

A framework was provided by Sprague and Watson . The framework has three main levels. 1.

Technology levels 2. People involved 3. The developmental approach

Technology Levels

Sprague has suggested that there are three levels of hardware and software that has been

proposed for DSS.

 Level 1 Specific DSS

This is the actual application that will be used to by the user. This is the part of the

application that allows the decision maker to make decisions in a particular problem area.

The user can act upon that particular problem.

 Level 2 DSS Generator

This level contains Hardware/software environment that allows people to easily develop

specific DSS applications. This level makes use of case tools or systems such as Crystal,

AIMMS, iThink and Clementine.

 Level 3 DSS Tools

Contains lower level hardware/software. DSS generators including special languages,

function libraries and linking modules
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People Involved

Sprague suggests there are 5 roles involved in a typical DSS development cycle.

 The end user.

 An intermediary.

 DSS developer

 Technical supporter

 Systems Expert

The developmental approach for a DSS system should be strongly iterative. This will allow

for the application to be changed and redesigned at various intervals. The initial problem is

used to design the system on and then tested and revised to ensure the desired outcome is

achieved.

13. Classifying DSS

There are several ways to classify DSS applications. Not every DSS fits neatly into one

category, but a mix of two or more architecture in one. Holsapple and Whinston classify DSS

into the following six frameworks: Text-oriented DSS, Database-oriented DSS, Spreadsheet-

oriented DSS, Solver-oriented DSS, Rule-oriented DSS, and Compound DSS. A compound

DSS is the most popular classification for a DSS. It is a hybrid system that includes two or

more of the five basic structures described by Holsappleand Whinston . The support given by

DSS can be separated into three distinct, interrelated categories : Personal Support, Group

Support, and Organizational Support. Additionally, the build up of a DSS is also classified

into a few characteristics. 1) inputs: this is used so the DSS can have factors, numbers, and

characteristics to analyze. 2) user knowledge and expertise: This allows the system to decide

how much it is relied on, and exactly what inputs must be analyzed with or without the user.

3) outputs: This is used so the user of the system can analyze the decisions that may be made

and then potentially 4) make a decision: This decision making is made by the DSS, however,

it is ultimately made by the user in order to decide on which criteria it should use. DSSs

which perform selected cognitive decision-making functions and are based on artificial

intelligence or intelligent agents technologies are called Intelligent Decision Support Systems

(IDSS). The nascent field of Decision engineering treats the decision itself as an engineered

object, and applies engineering principles such as Design and Quality assurance to an explicit
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representation of the elements that make up a decision. As mentioned above, there are

theoretical possibilities of building such systems in any knowledge domain. One example is

the Clinical decision support system for medical diagnosis. Other examples include a bank

loan officer verifying the credit of a loan applicant or an engineering firm that has bids on

several projects and wants to know if they can be competitive with their costs. DSS is

extensively used in business and management. Executive dashboard and other business

performance software allow faster decision making, identification of negative trends, and

better allocation of business resources. A growing area of DSS application, concepts,

principles, and techniques is in agricultural production, marketing for sustainable

development. For example, the DSSAT4 package, developed through financial support of

USAID during the 80's and 90's, has allowed rapid assessment of several agricultural

production systems around the world to facilitate decision-making at the farm and policy

levels. There are, however, many constraints to the successful adoption on DSS in

agriculture. A specific example concerns the Canadian National Railway system, which tests

its equipment on a regular basis using a decision support system. A problem faced by any

railroad is worn-out or defective rails, which can result in hundreds of derailments per year.

Under a DSS, CN managed to decrease the incidence of derailments at the same time other

companies were experiencing an increase. DSS has many applications that have already been

spoken about. However, it can be used in any field where organization is necessary.

Additionally, a DSS can be designed to help make decisions on the stock market, or deciding

which area or segment to market a product toward.
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