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Computer Hardware

Computer Systems: End User and Enterprise Computing

Introduction
All computers are systems of input, processing, output, storage, and control components.  Technology is evolving at a rapid pace, and new forms of input, output, processing, and storage devices continue to enter the market.

Trends in Computer Systems:

There are several major categories of computer systems with a variety of characteristics and capabilities.  Thus, computer systems are typically classified as:

· Supercomputers

· Mainframe computers

· Midrange computers

· Microcomputers

These categories are attempts to describe the relative computing power provided by different computing platforms, or types of computers therefore, they are not precise classifications.

Some experts predict the merging or disappearance of several computer categories.  They feel that many midrange and mainframe systems have been made obsolete by the power and versatility of client/server networks of microcomputers and servers.  Most recently, some industry experts have predicted that the emergence of network computers and information appliances for applications on the Internet and corporate intranets will replace many personal computers, especially in large organisations and in the home computer market.  

Computer Generations:
Trends:  Computer systems have evolved through several major stages or generations.  Each generation is characterised by major changes in technology and processing power.  As well, each generation has become smaller, faster, more reliable, and less costly to purchase and maintain, and more interconnected within computer networks.
Microcomputer Systems:

Microcomputers are the smallest but most important categories of computers systems for business people and consumers.  They are also referred to as personal computers (or PCs).  The computing power of current microcomputers exceeds that of the mainframe computers of previous generations at a fraction of their cost.  They have become powerful-networked professional workstations for use by end users in business.

Workstation Computers - some microcomputers are powerful workstation computers (technical work stations) that support applications with heavy mathematical computing and graphics display demands such as computer-aided design (CAD) in engineering, or investment and portfolio analysis in the securities industry.

Network Servers - are usually more powerful microcomputers that co-ordinate telecommunications and resource sharing in small local area networks (LANs), and Internet and intranet websites.  This is the fastest growing microcomputer application category.
Network Computers:
· Network Computers (NCs) are a major new microcomputer category designed primarily for use with the Internet and corporate intranets by clerical workers, operational employees, and knowledge workers with specialised or limited computing applications.  

Network computers (also called thin clients) are low-cost, sealed, networked microcomputers with no or minimal disk storage.  Users of network computers depend primarily on Internet and intranet servers for their operating system and web browser, Java-enabled application software, and data access and storage.

Main attractions of network computers over full-featured PCs are their low cost to:

· Purchase

· Upgrade

· Maintenance

· Support

Other benefits to businesses include:

· Ease of software distribution and licensing

· Computing platform standardisation

· Reduced end user support requirements

· Improved manageability through centralised management and enterprisewide control of computer network resources.

Information Appliances
The market is offering a number of gadgets and information appliances that offer users the capability to perform enable host of basic computational chores.  Examples of some information appliances include:

· Personal Digital Assistants - (PDAs) are designed for convenient mobile communications and computing.  PDAs use touch screens, pen-based handwriting recognition, or keyboards to help mobile workers send and receive E-mail, access the Web, and exchange information such as appointments, to-do lists, and sales contacts with their desktop PCs or web servers.
· Set-top boxes and video-game consoles that connect to home TV sets.  These devices enable you to surf the Web or send and receive E-mail and watch TV programs or play video games at the same time.
· Wireless PDAs and cellular and PCS phones and wired telephone-based appliances that can send and receive E-mail and access the Web.

Computer Terminals 
Computer terminals are undergoing a major conversion to networked computer devices.  For example:  

· Dumb terminals are keyboard/video monitor devices with limited processing capabilities, to intelligent terminals, which are modified networked PCs, network computers or other microcomputer-powered network devices.  Intelligent terminals can perform data entry and some information processing tasks independently.

· Networked terminals which may be Windows terminals, that are dependent on network servers for Windows software, processing power, and storage, or Internet terminals, which depend on Internet or intranet website servers for their operating systems and application software.

· Transaction terminals are a form of intelligent terminal.  Uses can be found in banks retail stores, factories, and other work sites.  Examples are ATM’s, factory production recorders, and POS terminals.    

Midrange Computer Systems
Midrange computers, including minicomputers and high-end network servers, are multi-user systems that can manage networks of PCs and terminals.  Characteristics of midrange computers include:

· Generally, midrange computers are general-purpose computers that are larger and more powerful than most microcomputers but are smaller and less powerful than most large mainframes.

· Cost less to buy, operate, and maintain than mainframe computers.

· Have become popular as powerful network servers to help manage large Internet websites, corporate intranets and extranets, and client/server networks.

· Electronic commerce and other business uses of the Internet are popular high-end server applications, as are integrated enterprisewide manufacturing, distribution, and financial applications.  

· Data warehouse management, data mining, and online analytical processing are contributing to the growth of high-end servers and other midrange systems.

· First became popular as minicomputers for scientific research, instrumentation systems, engineering analysis, and industrial process monitoring and control.  Minicomputers could easily handle such uses because these applications are narrow in scope and do not demand the processing versatility of mainframe systems.

· Serve as industrial process-control and manufacturing plant computers, and they play a major role in computer-aided manufacturing (CAM).

· Take the form of powerful technical workstations for computer-aided design (CAD) and other computation and graphics-intensive applications.

· Are used as front-end computers to assist mainframe computers in telecommunications processing and network management.

· Can function in ordinary operating environments (do not need air conditioning or electrical wiring).

· Smaller models of minicomputers do not need a staff of specialists to operate them.

Midrange Computer Applications:
· Serve as industrial process-control and manufacturing plant computers. 

· Play a major role in computer-aided manufacturing (CAM).  

· Serve as powerful technical workstations for computer-aided design (CAD) and other computation and graphics-intensive applications

· Serve as front-end computers to assist mainframe computers in telecommunications processing and network management.  

Mainframe Computer Systems
Mainframe computers are large, fast, and powerful computer systems.  Characteristics of mainframe computers include:

· They are physically larger and more powerful than micros and minis.  

· Can process hundreds of millions of instructions per second (MIPS).  

· Have large primary storage capacities.  Main memory capacity can range from hundreds of megabytes to many gigabytes of primary storage.

· Mainframes have slimmed down drastically in the last few years, dramatically reducing their air-conditioning needs, electronic power consumption, and floor space requirements, and thus their acquisition and operating costs.

· Sales of mainframes have increased due to cost reductions and the increase in applications such as data mining and warehousing, decision support, and electronic commerce.

Mainframe Computer Applications:

· Handle the information processing needs of major corporations and government agencies with many employees and customers.

· Handle enormous and complex computational problems.

· Used in organisations processing great volumes of transactions.

· Handle great volumes of complex calculations involved in scientific and engineering analyses and simulations of complex design projects.

· Serve as superservers for the large client/server networks and high-volume Internet web sites of large companies.  

· Are becoming a popular business-computing platform for data mining and warehousing, and electronic commerce applications.

Supercomputer Systems:
The term supercomputer describes a category of extremely powerful computer systems specifically designed for scientific, engineering, and business applications requiring extremely high-speeds for massive numeric computations.

Supercomputer Applications:
· Used by government research agencies, large universities, and major corporations.

· Are used for applications such as global weather forecasting, military defence systems, computational cosmology and astronomy, microprocessor research and design, large scale data mining, large time-sharing networks, and so on.

· Use parallel processing architectures of interconnected microprocessors (which can execute many instructions at the same time in parallel).

· Can perform arithmetic calculations at speeds of billions of floating-point operations per second (gigaflops).  Teraflop (1 trillion floating-point operations per second) supercomputers, which use advanced massively parallel processing (MPP) designs of thousands of interconnected microprocessors, are becoming available.

· Purchase price for large supercomputers are in the $5 million to $50 million range.

Technical Note: Computer System Concepts and Components:

As a business professional, you do not need a detailed technical knowledge of computers.  However, you do need to understand some basic facts and concepts about computer systems.  This should help you be an informed and productive user of computer system resources.

The Computer System Concept:
A computer is a system, an interrelated combination of components that perform the basic system functions of input, processing, output, storage, and control, thus providing end users with a powerful information-processing tool.  Understanding the computer as a computer system is vital to the effective use and management of computers.

A computer is a system of hardware devices organised according to the following system functions:

· Input.  Examples of some input devices of a computer system include:

1.  Keyboards


2.  Touch Screens
3.  Light Pens

4.  Electronic Mice

4.  Optical Scanners
5.  Voice Input

They convert data into electronic machine-readable form for direct entry or through a telecommunications network into a computer system.
· Processing.  The central processing unit (CPU) is the main processing component of a computer system.   (In microcomputers, it is the main microprocessor).  One of the CPU’s major components is the arithmetic-logic unit (ALU) that performs the arithmetic and logic functions required in computer processing.

Components of the CPU include:
1.  Control Unit 
2.  Arithmetic-Logic Unit
3.  Primary Storage Unit
· Output.  Convert electronic information produced by the computer system into human-intelligible form for presentation to end-users.

Examples of output devices include:
1.  Video Display Units
2.  Audio Response Units
3.  Printers
· Storage.  The storage function of a computer system is used to store data and program instructions needed for processing.  

Storage devices include:
1.  Primary Storage Unit (main memory)

2.  Secondary Storage Devices (magnetic disk and tape units, optical disks)

· Control.  The control unit of a CPU interprets computer program instructions and transmits directions to the other components of the computer system.

Computer Processing Speeds:

Operating speeds of computers are measured in a number of ways.  For example:

· Milliseconds -  Thousands of a second.

· Microseconds – Millionths of a second.

· Nanoseconds – Billionth of a second

· Picosecond – Trillionth of a second

Other terminology used include:

· Teraflop – used by some supercomputers
· MIPS – Million instructions per second
· Megahertz (MHz) – Millions of cycles per second
· Gigahertz (GHz) – Billions of cycles per second
· Clock Speed – used to rate microprocessers by the speed of their timing circuits and internal clock.
Computer Peripherals: Input, Output, and Storage Technologies
Introduction
A computer is just a high-powered “processing box” without peripherals.  Your personal computing needs will dictate the components you choose for our particular computing needs. 
Peripherals:  
Peripherals are the generic name for all input, output, and secondary storage devices that are part of a computer system.  Peripherals depend on direct connections or telecommunications links to the central processing unit of a computer system.  Thus, all peripherals are online devices, that is, separate from, but can be electronically connected to and controlled by, a CPU.  This is the opposite of off-line devices, which are separate from and not under the control of the CPU.

Input Technology Trends:

There has been a major trend toward the increased use of input technologies that provide a more natural user interface for computer users. More and more data and commands are being entered directly and easily into computer systems through pointing devices like electronic mice and touch pads, and technologies like optical scanning, handwriting recognition, and voice recognition.

Pointing Devices:

Keyboards are still the most widely used devices for entering data and text into computer systems.  However, pointing devices are a better alternative for issuing commands, making choices, and responding to prompts displayed on your video screen.  They work with your operating system’s graphical user interface (GUI), which presents you with icons, menus, windows, buttons, bars, and so on, for your selection.  Examples of pointing devices include:

· Electronic Mouse  -  A device used to move the cursor on the screen, as well as to issue commands and make icon and menu selections.

· Trackball - A device used to move the cursor on the display screen.
· Pointing Stick - A small buttonlike device, sometimes likened to the eraser head of a pencil.  The cursor moves in the direction of the pressure you place on the track point.

· Touchpad - A small rectangular touch-sensitive surface usually placed below the keyboard.  The cursor moves in the direction your finger moves on the pad.
· Touch Screens -  A device that accepts data input by the placement of a finger on or close to the CRT screen.
Pen-Based Computing:
Pen-based computing technologies are being used in many hand-held computers and personal digital assistants.  These small PCs and PDAs contain fast processors and software that recognises and digitises handwriting, hand printing, and hand drawing.  They have a pressure-sensitive layer like a graphics pad under their slatelike liquid crystal display (LCD) screen.

Speech Recognition Systems:
Speech recognition and voice response (in their infancy) promise to be the easiest method of data entry, word processing, and conversational computing, since speech is the easiest, most natural means of human communication.   

Optical Scanning:
Optical scanning devices read text or graphics and convert them into digital input for a computer.  Optical scanning enables the direct entry of data from source documents into a computer system.  Popular uses of optical scanning include:

· Scanning pages of text and graphics into your computer for desktop publishing and web publishing applications.

· Scan documents into your system and organize them into folders as part of a document management library system for easy reference or retrieval.

There are many types of optical scanners, but they all employ photoelectric devices to scan the characters being read.  Reflected light patterns of the data are converted into electronic impulses that are then accepted as input into the computer system.

Optical scanning technology known as optical character recognition (OCR) can read special-purpose characters and codes.  OCR scanners are used to read characters and codes on:

· Merchandise tags

· Product labels

· Credit card receipts

· Utility bills

· Insurance premiums

· Airline tickets

· Sort mail

· Score tests

· Process business and government forms
Other Input Technologies

· Magnetic stripe technology is a familiar form of data entry that helps computers read credit cards.  The dark magnetic stripe on the back of such cards is the same iron oxide coating as on magnetic tape. 

· Smart cards that embed a microprocessor chip and several kilobytes of memory into debit, credit, and other cards are popular in Europe, and becoming available in the United States.

· Digital cameras and digital video cameras enable you to shoot, store, and download still photos or full motion video with audio into your PC.  

· Magnetic ink character recognition (MICR) is machine recognition of characters printed with magnetic ink. Primarily used for check processing by the banking industry.  
Output Technologies and Trends: 

Computers provide information in a variety of forms. Video displays and printed documents have been, and still are, the most common forms of output from computer systems.  But other natural and attractive output technologies such as voice response systems and multimedia output are increasingly found along with video displays in business applications.
Video displays are the most common type of computer output.  Most desktop computers rely on video monitors that use cathode ray tube (CRT) technology.  Usually, the clarity of the video display depends on the type of video monitor you use and the graphics circuit board installed in your computer.  A high-resolution, flicker-free monitor is especially important if you spend a lot of time viewing multimedia on CDs or the Web, or complex graphical displays of many software packages.

The biggest use of liquid crystal displays (LCDs) is to provide a visual display capability for portable microcomputers and PDAs.  LCD displays need significantly less electric current and provide a thin, flat display.  Advances in technology such as active matrix and dual scan capabilities have improved the color and clarity of LCD displays.

Printed Output:
After video displays, printed output is the most common form of output displays.  Most personal computer systems rely on inkjet or laser printers to produce permanent (hard copy) output in high-quality printed form.  Printed output is still a common form of business communications, and is frequently required for legal documentation.  

· Inkjet printers - Spray ink onto a page one line at a time.  They are popular, low-cost printers for microcomputer systems.  They are quiet, produce several pages per minute of high-quality output, and can print both black-and-white and high-quality colour graphics.

· Laser Printers - Use an electrostatic process similar to a photocopying machine to produce many pages per minute of high-quality black-and-white output.  More expensive colour laser printers and multifunction inkjet and laser models that print, fax, scan, and copy are other popular choices for business offices.

Storage Trends and Trade-Offs: 
Data and information need to be stored after input, during processing, and before output.  Computer-based information systems rely primarily on the memory circuits and secondary storage devices of computer systems to accomplish the storage function.  

Major trends in primary and secondary storage methods:

· Progress in very-large scale integration (VLSI), which packs millions of memory circuit elements on tiny semiconductor memory chips, are responsible for continuing increases in the main-memory capacity of computers.

· Secondary storage capacities are also expected to escalate into the billions and trillions of characters, due primarily to the use of optical media.

Storage Trade-offs: Speed, capacity, and cost relationships.  

· Note the cost/speed/capacity trade-offs as one moves from semiconductor memories to magnetic media, such as magnetic disks and tapes, to optical disks.  

· High-speed storage media cost more per byte and provide lower capacities.

· Large capacity storage media cost less per byte but are slower

· Semiconductor memories are used mainly for primary storage, though they are sometimes used as high-speed secondary storage devices.

· Magnetic disk and tape and optical disk devices are used as secondary storage devices to greatly enlarge the storage capacity of computer systems.

· Most primary storage circuits use RAM (random access memory) chips, which lose their contents when electrical power is interrupted

· Secondary storage devices provide a more permanent type of storage media for storage of data and programs.

Computer Storage Fundamentals: 
Data is processed and stored in a computer system through the presence or absence of electronic or magnetic signals in the computer’s circuitry in the media it uses.  This is called a "two-state" or binary representation of data, since the computer and media can exhibit only two possible states or conditions - ON (1) or OFF (0).
Computer storage elements:

· Bit - is the smallest element of data, (binary digit) which can have a value of zero or one.  The capacity of memory chips is usually expressed in terms of bits.

· Byte - is the basic grouping of bits that the computer operates as a single unit.  It typically consists of 8 bits and is used to represent one character of data in most computer coding schemes (e.g. 8 bits = 1 byte) .  The capacity of a computer’s memory and secondary storage devices is usually expressed in terms of bytes.  


ASCII (American Standard Code for Information Interchange)


EBCDIC (Extended Binary Coded Decimal Interchange Code)  Pronounced:  EB SEE DICK

Storage capacities are frequently measured in:

· Kilobyte - is a measurement of storage capacity.   Abbreviated as KB or K   

= one thousand bytes (1,024 or 210)

e.g. 640K ‘ 640 x 1024 ‘ 655,360   NOT 640,000

· Megabyte - is a measurement of storage capacity.  Abbreviated as MB or M

= one million bytes (1,024 or 220)

· Gigabyte
- is a measurement of storage capacity.  Abbreviated as GB or G

= one billion bytes (1,024 or 230)

· Terabyte
- is a measurement of storage capacity.  Abbreviated as TB or T

= one trillion bytes (1,024 or 240)

· Petabyte 
- is a measurement of storage capacity.  

= one quadrillion bytes!!

Direct and Sequential Access: 

Direct Access - Primary storage media such as semiconductor memory chips are called direct access or random access memories (RAM).  Magnetic disk devices are frequently called direct access storage devices (DASDs).
The terms direct access and random access describe the same concept.  They mean that an element of data or instructions can be directly stored and retrieved by selecting and using any of the locations on the storage media.  They also mean that each storage position (1) has a unique address and (2) can be individually accessed in approximately the same length of time without having to search through other storage positions. 

· Sequential Access - sequential access storage media such as magnetic tape do not have unique storage addresses that can be directly addressed.  Instead, data must be stored and retrieved using a sequential or serial process.  Data are recorded one after another in a predetermined sequence on a storage medium.  Locating an individual item of data requires searching much of the recorded data on the tape until the desired item is located.

Semiconductor Memory: 
The primary storage (main memory) on most modern computers consists of microelectronic semiconductor memory circuits.  Plug-in memory circuit boards containing 32 megabytes or more of memory chips can be added to your PC to increase its memory capacity.  Specialized memory can help improve your computer’s performance.  Examples include:

· External cache memory of 512 kilobytes to help your microprocessor work faster

· Video graphics accelerator cards with 16 megabytes of RAM are used for faster and clearer video performance

· Removable credit-card-size and smaller “flash memory” RAM cards provide several megabytes of erasable direct access storage for PDAs or hand-held PCs.

Some of the major attractions of semiconductor memory are:

· Small size

· Fast speed

· Shock and temperature resistance

One major disadvantage of most semiconductor memory is:

· Volatility  - Uninterrupted electric power must be supplied or the contents of memory will be lost (except with read only memory, which is permanent). 

There are two basic types of semiconductor memory:

· Random Access Memory (RAM) - these memory chips are the most widely used primary storage medium.  Each memory position can be both read and written, so it is also called read/write memory.  This is a volatile memory.
· Read Only Memory (ROM) - Non-volatile random access memory chips are used for permanent storage.  ROM can be read but not erased or overwritten.  Instructions and programs in primary storage can be permanently "burned in" to the storage cells during manufacturing.  This permanent software is also called firmware.  Variations include PROM (programmable read only memory) and EPROM (erasable programmable read only memory), which can be permanently or temporarily programmed after manufacture.

Magnetic Disk Storage: 

These are the most common forms of secondary storage for modern computer systems.   That’s because they provide fast access and high storage capacities at a reasonable cost.   Characteristics of magnetic disks:

· Disk drives contain metal disks that are coated on both sides with an iron oxide recording material.

· Several disks are mounted together on a vertical shaft, which typically rotates the disks are speeds of 3,600 to 7,600 revolutions per minute (rpm)

· Electromagnetic read/write heads are positioned by access arms between the slightly separated disks to read and write data on concentric, circular tracks.

· Data are recorded on tracks in the form of tiny magnetized spots to form the binary digits of common computer codes.

· Thousands of bytes can be recorded on each track, and there are several hundred data tracks on each disk surface, which provides you with billions of storage positions for software and data.

Types of Magnetic Disks:
There are several types of magnetic disk arrangements, including disk cartridges as well as fixed disk units.  Removable disk devices are popular because they are transportable and can be used to store backup copies of your data off-line for convenience and security. 

Floppy Disks, or magnetic disks, consist of polyester film disks covered with an iron oxide compound.  A single disk is mounted and rotates freely inside a protective flexible or hard plastic jacket, which has access openings to accommodate the read/write head of a disk drive unit.  The 3-1/2-inch floppy disk, with capacities of 1.44 megabytes, is the most widely used version, with a newer Superdisk technology offering 120 megabytes of storage.

Hard Disk Drives combine magnetic disks, access arms, and read/write heads into a sealed module.  This allows higher speeds, greater data-recording densities, and closer tolerances within a sealed, more stable environment.  Fixed or removable disk cartridge versions are available.  Capacities of hard drives range from several hundred megabytes to many gigabytes of storage.

RAID - Disk arrays of interconnected microcomputer hard disk drives have replaced large-capacity mainframe disk drives to provide many gigabytes of online storage.  Known as RAID (redundant arrays of independent disks), they combine from 6 to more than 100 small hard disk drives and their control microprocessors into a single unit.  Advantages of RAID disks include:

· Provide large capacities with high access speeds since data is accessed in parallel over multiple paths from many disks.

· Provide fault tolerant capability, since their redundant design offers multiple copies of data on several disks.  If one disk fails, data can be recovered from backup copies automatically stored on other disks.

· Storage area networks (SANs) are high-speed fibre channel local area networks that can interconnect many RAID units and share their combined capacity through network servers for many users.

Magnetic Tape Storage: 
Magnetic Tape is still being used as a secondary storage medium in business applications.  The read/write heads of magnetic tape drives record data in the form of magnetised spots on the iron oxide coating of the plastic tape.  Magnetic tape devices include tape reels and cartridges in mainframes and midrange systems, and small cassettes or cartridges for PCs.   

These devices serve as slower, but lower cost, storage to supplement magnetic disks to meet massive data warehouse and other business storage requirements.  Other major applications for magnetic tape include long-term archival storage and backup storage for PCs and other systems.

Optical Disk Storage: 

Optical disk storage involves technology, which is based on using a laser to read tiny spots on a plastic disk.  The disks are currently capable of storing billions of characters of information.
· CD-ROM
- A common type of optical disk used on microcomputers.  They are used for read only storage.  Storage is over 600 megabytes per disk.  This is equivalent to over 400 1.44-megabyte floppy disks or 300,000 double-spaced pages of text.  Data are recorded as microscopic pits in a spiral track, and are read using a laser device.

Limitation: Recorded data cannot be erased
· CD-R - (Compact disk recordable) is another optical disk technology.  It enables computers with CD-R disk drive units to record their own data once on a CD, then be able to read the data indefinitely. 

Limitation: Recorded data cannot be erased
· CD-RW - (CD-rewritable) optical disk systems have now become available which record and erase data by using a laser to heat a microscopic point on the disk’s surface.  In CD-RW versions using magneto-optical technology, a magnetic coil changes the spot’s reflective properties from one direction to another, thus recording a binary one to zero.  A laser device can then read the binary codes on the disk by sensing the direction of reflected light.

· DVD - (Digital Video Disk or Digital Versatile Disk) can hold from 3.0 to 8.5 gigabytes of multimedia data on each side of a compact disk.  The large capacities and high- quality images and sound of DVD technology are expected to eventually replace CD-ROM and CD-RW technologies for data storage, and promise to accelerate the use of DVD drives for multimedia products that can be used in both computers and home entertainment systems.

· DVD-ROM is beginning to replace magnetic tape videocassettes for movies and other multimedia products.

· DVD – RAM is being used for backup and archival storage data and multimedia files.

Business Applications:
One of the major uses of optical disks in mainframe and midrange systems is in image processing, where long-term archival storage of historical files of document images must be maintained.  

Mainframe and midrange computer versions of optical disks use 12-inch plastic disks with capacities of several gigabytes, with up to 20 disks held in jukebox drive units. WORM – (Write Once, Read Many) versions of optical disks are used to store data on the disk.  Although data can only be stored once, it can be read an infinite number of times.

One of the major business uses of CD-ROM disks for personal computers is to provide a publishing medium for fast access to reference materials in a convenient, compact form.    These include:

· Catalogs

· Directories

· Manuals

· Periodical abstracts

· Part listings

· Statistical databases of business activity and economic activity

· Interactive multimedia applications in business, education, and entertainment using CD-ROM and DVD disks.

Optical disks have become a popular storage medium for image processing and multimedia business applications, and they appear to be a promising alternative to magnetic disks and tape for very large mass storage capabilities for enterprise computing systems.  However, rewritable optical technologies are still being perfected.  Also, most optical disk devices are significantly slower and more expensive (per byte of storage) than magnetic disk devices.  So optical disk systems are not expected to displace magnetic disk technology in the near future for most business applications.

Computer Software

Application Software - End User Applications

Introduction to Software:

This chapter presents an overview of the major types of software you depend on as you work with computers and access computer networks.  It discusses their characteristics and purposes and gives examples of their uses.
Software Trends: 

This chapter presents an overview of the major types and functions of application software and system software that are available to computer users.  Information systems depend on software resources to help end users use computer hardware to transform data resources into a variety of information products.  Software is needed to accomplish the input, processing, output, storage, and control activities of information systems.
Two major software trends are taking place:

· Trend away from:


(1) Custom-designed programs developed by the professional programmers of an organization.  

(2) Technical, machine-specific programming languages using binary-based or symbolic codes


(3)
Procedural languages, which use brief statements and mathematical expressions to specify the sequence of instructions a computer must perform.

· Trend towards: 

(1) Use of off-the-shelf software packages acquired by end users from software vendors.


(2)
Use of a visual graphic-interface for object-oriented programming, or toward nonprocedural natural languages for programming that are closer to human conversation. 

Computer software is typically classified into two major types of programs:

· Application Software - Programs that direct the performance of a particular use, or application, of computers to meet the information processing needs of end users.

· System Software - Programs that manage and support the resources and operations of a computer system as it performs various information processing tasks.

Reasons for these trends are:
· Development of relatively inexpensive and easy-to-use application software packages and multipurpose software suites for microcomputers. 

· Software packages are designed with web-enabled networking capabilities and collaboration features that optimize their usefulness for end users and workgroups on the Internet and corporate intranets and Extranets.

· Many software packages can now be downloaded, updated, managed, and rented or leased from software companies or application service providers (ASP’s) over the Internet and corporate intranets.

· Creation of easy-to-use, nonprocedural fourth-generation languages (4GLs).

· Developments in object technology, graphics, and artificial intelligence produce natural language and graphical user interfaces (GUI) that make both programming tools and software packages easier to use.

· Developments in a new generation of expert-assisted software packages that combine expert system modules and artificial intelligence features (wizards and intelligent agents)

Results of these trends:

· Current trends are converging to produce a fifth generation of powerful, multipurpose, expert-assisted, and network-enabled software packages with natural language and graphical interfaces to support the productivity and collaboration of both end users and IS professionals.

Application Software for End Users: 
Application software consists of a variety of programs that can be subdivided into general-purpose and application-specific categories.  These programs are called application packages because they direct the processing required for a particular use, or application, that end users want accomplished.  Examples include:

· Business Applications - accounting, sales management, transaction processing, electronic commerce, etc.

· Science and Engineering Applications – research and development 

· Personal Applications – finance and home management

· Education and Entertainment Applications – schools, learning institutions, DVD movies             -> support

General-purpose application programs are programs that perform common information processing jobs for end users.  Examples include:

· Word processing programs

· Spreadsheet programs

· Database management programs

· Graphics programs 

· Web browsers

· Electronic mail
· GroupWare

Software Suites and Integrated Packages

Software suites are a combination of the most widely used productivity packages that come bundled together.  They include suites such as Microsoft Office, Lotus SmartSuite, and Corel WordPerfect Office, and Sun’s StarOffice.

Advantages of software suites:
These software tools can be used to increase your productivity, collaborate with your colleagues, and access intranets, Extranets, and the Internet.

· Suites integrate software packages for web browsing, word processing, spreadsheets, presentation graphics, database management, personal information management, and more.

· Suites cost a lot less than the total cost of buying their individual packages separately.

· All programs use a similar graphical user interface, which gives them the same look and feel, and make them easier to learn and use.

· Suites also share common tools, such as spell checkers and help wizards to increase their efficiency.

· Programs are designed to work together seamlessly and import each other’s files or transfer data between applications.

· Costs vary between $100 for a competitive upgrade to over $700 for a full version.

Disadvantages of software suites:
· Critics argue that most end users never use many software suite features.

· Suites take up a lot of disk space and may require significant amounts of memory.

· Suites may compromise on the speed, power, and flexibility of some of their functions to achieve integration.

Integrated packages - the disadvantages of using software suites is one of the reasons for the continued use of integrated packages like Microsoft Works, Lotus eSuite WorkPlace, AppleWorks, and so on.  Integrated packages combine some of the functions of several programs into one software package.  

Advantages of integrated packages:
· Combine some of the functions of several programs into one software package.

· They require a lot less disk space than software suites.

· Can cost less than a hundred dollars.

· Are frequently pre-installed on many low-end microcomputer systems.

· Many integrated packages have enough functions and features for many computer users.

Disadvantages of integrated packages:
· Leave out many features and functions that are in individual packages and software suites.  They cannot do as much as individual packages and software suites.

Web Browsers and More: (Netscape Navigator / Microsoft Explorer 

The most important software component to many computer users today is the web browser.  A browser like Netscape Navigator or Microsoft Explorer is the key software interface you use to point and click your way through the hyperlinked resources of the World Wide Web and the rest of the Internet, as well as corporate intranets and Extranets. 

Web Browsers are used by end users as the universal software platform, which they use to:

· Launch information searches
· E-mail others

· Perform multimedia file transfers

· Participate in discussion groups and workgroup collaboration

· Watch a video

· Make a phone call

· Download software
· Hold a videoconference

· Many other Internet, intranet, and Extranet applications
Electronic Mail: (Microsoft Exchange / Netscape) 

Electronic mail has changed the way people work and communicate.  E-mail is used to send and receive electronic messages via the Internet or through organizational intranets or Extranets.  E-mail is stored on network servers until you are ready.  Features of E-mail include:

· Route messages to one or many individuals

· Route messages to multiple end users based on predefined mailing lists

· Provide password security

· Automatic message forwarding

· Remote user access
· Allow users to store messages in folders with provisions for adding attachments to message files
· Edit and send graphics and multimedia as well as text

· Provide bulletin board and computer conferencing capabilities

· Filter and sort incoming messages and route them to appropriate user mailboxes and folders

Word Processing (Word / WordPro / WordPerfect) and Desktop Publishing (Adobe PageMaker / QuarkXPress:

Word processing packages computerize the creation, editing, revision, and printing of documents by electronically processing text data. Some of the features of these packages include:

· Desktop publishing capabilities

· Can be used to convert documents to HTML format for publication as web pages on corporate intranets or the World Wide Web.

· Advanced features such as spell checker, thesaurus, grammar and punctuation capabilities.  

· Suggest possible improvements in your writing style with grammar and style checker functions.

· Idea processor or outliner functions, which help you, organize and outline your thoughts before preparing a document or developing a presentation.

· Design and create pages from scratch for an Internet or intranet web site.

Desktop Publishing (DTP):
End users and organizations can use desktop publishing (DTP) software to produce their own printed materials such as newsletters, brochures, manuals, and books with several type styles, graphics, and colors on each page.  Typically text material and graphics can be generated by word processing and graphics packages and imported as text and graphics files.  Optical scanners may be used to input text and graphics from printed material.  You can also use files of clip art, which are pre-drawn graphic illustrations provided by the software package or available from other sources.

The heart of desktop publishing is a page design process called page markup or page composition.  The video screen becomes an electronic paste-up board with rulers, column guides, and other page design aids.  Text material and illustrations are then merged into the page format you design.  The software will automatically move excess text to another column or page and help size and place illustrations and headings.

Electronic Spreadsheets: (Lotus / Excel / QuattroPro) 
Electronic spreadsheet packages are programs that are used for business analysis, planning, and modeling.  They provide electronic replacement for more traditional tools such as paper worksheets, pencils, and calculators.  They generate an electronic spreadsheet, which is a worksheet of rows and columns, which can be stored on your PC, a network server, or converted to HTML format and stored as a web page or websheet on the World Wide Web.   Data and formulas are entered into the worksheet via the keyboard.  The computer performs the calculations based on the formulas entered.   Most packages also have graphic capabilities.

A spreadsheet package can also be used as a decision support tool to perform what-if analysis.   For example: “What would happen - If you did something else”.

Database Management: (Access / Approach / Paradox ) 
Database Management packages allow you to set up and manage databases on your PC, network server, or the World Wide Web.   Most DBMS packages can perform four primary tasks (discussed in Chapter 5): LATER…!

· Database Development  - Define and organize the content, relationships, and structure of the data needed to build a database, including any hyperlinks to data on web pages.

· Database Interrogation - Access the data in a database to display information in a variety of formats.  End users can selectively retrieve and display information and produce forms, reports, and other documents, including web pages.
· Database Maintenance - Add, delete, update, and correct the data in a database, including hyperlinked data on web pages.

· Application Development - Develop prototypes of web pages, queries, forms, reports, and labels for a proposed business application.  Or use a 4GL or application generator to program the application.  

Presentation Graphics and Multimedia: 

Presentation packages are used to convert numeric data into graphics displays such as line charts, bar graphs, pie charts, and many other types of graphics.  Most of the top packages also help you prepare multimedia presentations of graphics, photos, animation, and video clips, including publishing to the World Wide Web.  

Advantages of using graphics and multimedia:

· They are easier to comprehend and communicate than numerical data.

· Use of multiple-color and multiple-media displays can more easily emphasize key points, strategic differences, and important trends in the data.

· Presentation graphics have proven to be much more effective than tabular presentations of numeric data for reporting and communicating in advertising media, management reports, or other business presentations.

· Presentation graphics software packages give you many easy-to-use capabilities that encourage the use of graphics presentations (slide shows), which contain many integrated graphics and multimedia displays.  Examples:  PowerPoint, Freelance, or Presentations.  

· Graphics and multimedia presentations can be transferred in HTML format to web sites on corporate intranets or the World Wide Web.

Multimedia Software Technologies 
Hypertext and hypermedia are software technologies for multimedia presentations.  By definition hypertext contains only text and a limited amount of graphics.  Hypermedia are electronic documents that contain multiple forms of media, including text, graphics, video, and so on.  Key terms and topics in hypertext or hypermedia documents are indexed by software links so that the reader can quickly search them.  

Hypertext and hypermedia are developed using specialized programming languages like Java and the Hypertext Markup Language (HTML), which create hyperlinks to other parts of the document, or to other documents and multimedia files.  Examples:  Websites on the World Wide Web of the Internet.

Personal Information Managers (PIMs) (Lotus Organizer and Microsoft Outlook) 
The personal information manager is a popular software package for end user productivity and collaboration.  They are used to help end users store, organize, and retrieve information about customers, clients, and prospects, or schedule and management appointments, meetings, and tasks.  PIMs are being used for:

· Electronic calendar or list of appointments, meetings, or other things to do.

· Timetable for a project

· Display of key facts and financial data about customers, clients, and sales prospects

· Accessing the World Wide Web

· Provide E-mail capability.  

· Internet and E-mail features to support team collaboration by sharing information with other networked PIM users.

GroupWare:  (Lotus Notes, Novell GroupWise, Microsoft Exchange, Netscape Communicator) 
GroupWare is collaboration software that helps workgroups and teams work together to accomplish group assignments.   GroupWare is a fast growing category of general-purpose application software that combines a variety of software features and functions to facilitate collaboration.

GroupWare products support collaboration through:

· Electronic Mail


· Discussion groups and databases

· Scheduling

· Task management
· Data, audio, and videoconferencing
· Internet, corporate intranets and Extranets to make collaboration possible on a global scale by virtual teams located anywhere in the world.

· Joint web page development

· Publish project news and progress reports

· Working jointly on documents stored on web servers

Other Business Software: SPECIFIC
Application software packages support managerial and operational uses such as:

· Data warehousing and data mining  

· Accounting, marketing, manufacturing, human resource management, and financial management, customer relationship management, enterprise resource planning, supply chain management, and electronic commerce (Chapter 4)

· Decision support and data analysis applications 

Section II:  System Software: Computer System Management

System Software Overview
System software consists of programs that manage and support a computer system and its information processing activities.  For example, operating systems and network management programs serve as a vital software interface between computer system hardware and the application programs of end users. 

Two major functional categories of system software include: 

System Management Programs - Programs that manage the hardware, software, and data resources of the computer system during its execution of the various information processing jobs of users.  They include:

· Operating Systems

· Network Management Programs

· Database Management Systems

· System Utilities 

· System Development Programs - Programs that help users develop information system programs and prepare user programs for processing.  Major development programs include:

· Programming Language Translators and Editors

· Programming Tools

· CASE (Computer-Aided Software Engineering) Packages

Operating Systems:  

The most important system software package for any computer is its operating system.  An operating system is an integrated system of programs that:

· Manages the operations of the CPU

· Controls the input/output and storage resources and activities of the computer system

· Provides various support services as the computer executes the application programs of users.
Primary purpose of the operating system is:

· Maximize the productivity of a computer system by operating it in the most efficient manner.

· Minimize the amount of human intervention required during processing.

· Helps your application programs perform common operations such as accessing a network, entering data, saving and retrieving files and printing or displaying output.

Operating System Functions: 

An operating system performs five basic functions in the operation of a computer system.  It provides:

· User Interface

· Resource Management

· Task Management

· File Management

· Utilities and Support Services
The User Interface:

The user interface is the part of the operating system that allows the end user to communicate with the operating system so they can load programs, access files, and accomplishes other tasks.  Three main types of user interfaces are:

· Command Driven

· Menu Driven

· Graphical User Interface (GUI)

Trend Away From: The entry of brief end user commands, and choices from menus of options

Trend Towards: Easy-to-use graphical user interface (GUI), which uses icons, bars, buttons, boxes, and other images relying on pointing devices, like the electronic mouse or trackball to make selections that help you get things done.

Resource Management:
An operating system uses a variety of resource management programs to manage the hardware and networking resources of the computer system, including its:

· CPU  

· Memory

· Secondary Storage Devices

· Telecommunications processors

· Input/Output Peripherals

Memory management programs:

· Keep track of where data and programs are stored.  

· May also subdivide memory into a number of sections and swap parts of programs and data between main memory and magnetic disks or other secondary storage devices.

· Provide a computer system with a virtual memory capability, which is larger than the actual main memory of its primary storage circuits.  

File Management:
File management programs of an operating system:

· Control the creation, deletion, and access of files of data and programs.

· Keep track of the physical location of files on magnetic disks and other secondary storage devices.

Task Management:
Task management programs of an operating system:

· Manage the accomplishment of the computing tasks of end users.

· Allocate CPU time to tasks and interrupt tasks being executed to substitute other tasks.

· May involve a multitasking capability where tasks of several programs can process at the same time.  Multitasking may involve multiprogramming where the CPU can process the tasks of several programs at the same time, or time-sharing, where the computing tasks of several users can be processed at the same time.  

· In multitasking, a single computer can act as if it were several computers, or virtual machines, such that each application program is running independently at the same time.

Popular Operating Systems:

The most popular microcomputer operating systems are:

MS-DOS   - for many years was the most widely used microcomputer operating system.  

Characteristics:

· A single user, single-tasking operating system

· Was given a graphical user interface and limited multitasking capabilities by combining it with Microsoft Windows.

Windows 95  - Microsoft began replacing its DOS/Windows combination in 1995 with the Windows 95 operating system.
Characteristics:

· Advanced operating system

· Graphical user interface

· True multitasking capabilities

· Networking capabilities
· Multimedia capabilities

Windows 98
- Microsoft introduced an enhanced version of Windows 95 in 1998.

Characteristics:


-  Enhanced Internet capabilities
Windows 2000  - Several versions of this have been released.  

Characteristics/versions available:

· Professional:  a full-featured operating system for PC desktops and laptops.

· Server: a multipurpose operating system for network servers and web servers in smaller networks.

· Advanced Server: a network operating system to manage large networks and web-sites powered by server farms of many servers.

· Datacenter Server:  a high-performance network operating system for large-scale business applications, such as online transaction processing and data warehousing.  

Windows NT
- multitasking network operating system
Characteristics:

· Powerful, multitasking, multi-user network operating system

· Installed on network servers to manage client/server networks and on PCs with high performance requirements.

· Microsoft merged its Windows 98 and Windows NT products into the Windows 2000 operating system during the year 2000.

UNIX - a popular operating system that is available for micros, minis, and mainframe computer systems.
Characteristics:

· Originally developed by AT&T, UNIX is now offered by other vendors, including Solaris by Sun Microsystems and AIX by IBM.

· Multitasking and multi-user system, network-managed operating system whose portability allows it to run on mainframes, midrange computers, and microcomputers.

LINUX - is a low-cost, powerful, and reliable Unix-like operating system that is rapidly gaining market share as a high-performance operating system for network servers and web servers in both small and large networks.

Characteristics:

· Linux Torvald of Finland and millions of programmers around the world developed Linux as a free or low-cost shareware or open-source software over the Internet in the 1990’s.

· Linux is still being enhanced in this way, but is sold with extra features and support services by software vendors such as Red Hat, Caldera, and VA Linux.

· PC versions of Linux are available which support office software suites, web browsers, and other application software.

Mac OS X - is the latest operating system from Apple for the iMac and other Macintosh microcomputers.

Characteristics:

Mac OS X has a new graphical user interface as was as advanced multitasking and multimedia capabilities, along with a new suite of Internet services called iTools.

Network Management Programs (Example:  Novell NetWare, Microsoft’s Windows NT Server and Windows 2000 Server)

Today’s information systems rely heavily on the Internet, intranets, Extranets, local area networks, and other telecommunications networks to interconnect end user workstations, network servers, and other computer systems.  This requires a variety of system software for network management, including:

· Network operating systems

· Network performance monitors

· Telecommunications monitors

Network management programs perform such functions as:

· Automatically checking client PCs and video terminals for input/output activity

· Assigning priorities to data communications requests from clients and terminals
· Detecting and correcting transmission errors and other network problems

· Some network management programs function as middleware to help diverse networks communicate with each other.

Database Management Systems:
A database management system (DBMS) is a set of software programs that control the development, use, and maintenance of the databases of computer-using organizations. A database management system:

· Helps organizations use their integrated collection of data records and files known as databases.

· Allows different user application programs to easily access the same database.

· Simplifies the process of retrieving information from databases in the form of displays and reports.

· Enables end users to get information from a database using a query language.

· Many DBMS packages provide fourth-generation languages (4GLs) and other application development features.

Other System Management Programs:
System support programs are a category of software that performs routine support functions for the end users of a computer system.  Examples are:

Utility programs - Programs that perform miscellaneous housekeeping and file conversion functions.  Examples:  Norton Utilities

Performance Monitors
- Programs that monitor the performance and usage of computer systems to help their efficient use.  

Security Monitors - Programs that monitor and control the use of computer systems and provide warning messages and record evidence of unauthorized use of computer resources. 

Programming Languages: 

Programming languages are the languages in which computer programs are written.  A programming language allows a programmer or end user to develop the sets of instructions that constitute a computer program.  Many programming languages have been developed, each with its own unique vocabulary, grammar, and uses:

· Machine Languages

· Assembler Languages

· High-Level Languages

· Fourth Generation Languages

· Object-Oriented Languages

Machine Languages:

Machine languages are the most basic level of programming languages.  They were the first generation of programming languages.

Disadvantages of machine languages:
· Programs had to be written using binary codes unique to each computer.

· Programming involved the difficult task of writing instructions in the form of strings of binary digits (ones and zeros) or other number systems.

· Programmers had to have a detailed knowledge of the internal operations of the specific type of CPU they were using.  

· Programmers had to write long series of detailed instructions to accomplish even simple processing tasks.

· Programming is difficult and error-prone.

Assembler Languages:

Assembler languages are the second generation of programming languages.  They were developed to reduce the difficulties in writing machine language programs.  Assembler languages are frequently called symbolic languages because symbols are used to represent operation codes and storage locations.
Advantages:
· Uses symbolic coded instructions, which are easier to remember.

· Programming is simplified, as a programmer does not need to know the exact storage location of data and instructions.

· Provides programmers greater control and flexibility in designing a program for a particular computer.  

· Programmers can produce more efficient software that requires a minimum of instructions, storage, and CPU time to perform a specific processing assignment.

Disadvantages:
· Assembler languages are unique to particular lines of computers.

High-Level Languages
High-level languages are the third generation of programming languages.  They include COBOL (business application programs), BASIC (microcomputer end users), and FORTRAN (scientific and engineering applications).

Advantages:
· Easier to learn and understand than an assembler language as instructions (statements) resemble human language or the standard notation of mathematics.

· Have less-rigid rules, forms, and syntax’s, so the potential for error is reduced.

· Are machine-independent programs therefore programs written in a high-level language do not have to be reprogrammed when a new computer is installed.

· Programmers do not have to learn a new language for each computer they program.

Disadvantages:
· Less efficient than assembler language programs and require a greater amount of computer time for translation into machine instructions.

Fourth-Generation Languages: (4GLs):
Fourth-generation languages (4GLs) include a variety of programming languages that are more nonprocedural and conversational than prior languages.  

Advantages:
· Simplified the programming process.

· Use nonprocedural languages that encourage users and programmers to specify the results they want, while the computer determines the sequence of instructions that will accomplish those results.

· Use natural languages that impose no rigid grammatical rules.

Disadvantages:
· Less flexible that other languages.

· Less efficient (in terms of processing speeds and amount of storage capacity needed).

Object-Oriented Languages:
Object-oriented programming (OOP) languages tie data elements and the procedures or actions that will be performed on them together into objects.  Examples include Visual Basic, Turbo C++, C++, Object C++, and Java.

Advantages:
· OOP languages are easier to use and more efficient for programming the graphics-oriented user interface required by many applications.

· Programmed objects are reusable.

HTML, XML and Java
HTML and Java are two relatively new programming languages, which have become vital tools for building multimedia web pages, web sites, and web-based applications.  TALK LATER

Characteristics of HTML (Hypertext Markup Language) include:

· HTML is a page description language that creates hypertext or hypermedia documents.

· HTML inserts control codes within a document at points you can specify that create links (hyperlinks) to other parts of the document or to other documents anywhere on the Web.

· HTML embeds control costs in the ASCII text of a document, which designate titles, headings, graphics, and multimedia components, as well as hyperlinks within the document.

Characteristics of XML (eXtensible Markup Language) include:

· XML is not a web page format description language like HTML.

XML describes the contents of web pages by applying identifying tags or contextual labels to the data in web documents.  By classifying data in this way, XML makes website information a lot more searchable, sortable, and easier to analyze.

XML promises to make electronic commerce a lot easier and efficient by supporting the automatic electronic exchange of business data between companies and their customers, suppliers, and other business partners. 

Characteristics of Java include:

· Java is an object-oriented programming language created by Sun Microstations. 

· Java is revolutionizing the programming of applications for the World Wide Web and corporate intranets and Extranets.

· Java is related to the C++ and Objective C programming languages, but is much simpler and secure, and is computing platform independent.

· Java is specifically designed for real-time, interactive, web-based network applications.

· Java applications consist of small application programs called applets, which can be executed by any computer and any operating system anywhere in a network.
· Applets can reside at web sites on a network server until needed by client systems, and are easy to distribute over the Internet or intranets and Extranets.

· Java applets are platform independent – they can run on Windows, UNIX, and Macintosh systems without modification.
· Java is becoming the programming language choice for many organizations intent on capitalizing on the business potential of the Internet, as well as their own intranets and Extranets.
Programming Packages

A variety of software packages are available to help programmers develop computer programs.  For example, programming language translators are programs that translate other programs into machine language instruction codes that computers can execute.  Other software packages such as programming language editors, called programming tools, help programmers write programs by providing program creation and editing capabilities.
Language Translator Programs
Computer programs consist of sets of instructions written in programming languages that must be translated by a language translator into the computer’s own machine language before they can be processed, or executed, by the CPU.  Programming language translator programs are known by a variety of names.

· Assembler - Translates the symbolic instruction codes of programs written in an assembler language into machine language instructions.

· Compiler - Translates (compiles) high-level language statements (source programs) to machine language programs.

· Interpreter - Translates and executes each program statement one at a time, instead of first producing a complete machine language program, like compilers and assemblers do.

Programming Tools:

A graphical programming interface and a variety of built-in capabilities or add-on packages enhances many language translator programs.  Language translators provide editing and diagnostic capabilities to identify programming errors or bugs.  Many language translator programs now include powerful graphics-oriented programming editors and debuggers.  These programs help programmers identify and minimize errors while they are programming.  The goal of such programs is to decrease the drudgery of programming while increasing the efficiency and productivity of programmers.

Other programming tools include:

· Diagramming packages

· Code generators

· Libraries of reusable objects and program code

· Prototyping tools
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