Hardwar e, Softwar e and Data Communications

CPU

The CPU is the brain of the computer where data is manipulated. In the average
microcomputer the entire CPU isasingle unit called a microprocessor.

Mogt microprocessors are sngle chips mounted on a piece of plastic with meta wires
attached to it. Some newer microprocessors include multiple chips and are encased in
their own cover and fit into a special socket on the motherboard.

Every CPU has a least 2 basic parts
1. Thecontrol unit
2. Theaithmetic logic unit

The Control Unit

All the computers resources are managed from the control unit. It is the logicd hub
of the computer.

The CPU’s ingructions for carrying out commands are built into the control unit. The
instruction set ligs dl the operaions that a CPU can perform and is expressed in
micro code (a series of basic directions telling the CPU how to execute more complex
operations).

The Arithmetic L ogic Unit

Computers data stored as numbers - much of the processng involves comparing
numbers or carrying out mathematica operations.

The computer can perform 2 types of operations
1. Arithmetic operations
2. Logical operations

Arithmetic > Addition

Subtraction
Multiplication
Divison
Logicd = Comparisons such as Equality
Greater than
Lessthan

Every logical operator has an opposite.

Some of the logica operations can be done on text, eg. searching for a word in a
document means that the CPU carries out a rapid successon of equals operations to
match the sequence of ASCII codes making up the search word.



Many indructions carried out by the control unit involve moving data When the
control unit encounters an indruction involving logic or aithmetic it passes this to the
ALU (arithmetic logic unit)

The ALU includes a group of registers (high gpeed memory locations built directly
into the CPU). These are used to hold the data currently being processed.

E.g. Control unit loads 2 numbers from memory to regisers in the ALU. Control unit
tells ALU to divide the 2 numbers (arithmetic) or compare to see if they are equd

(logic).

CPUs Used in Personal Computers

Intel Processors

Inted Corporation is the largest manufacturer of microchips in the world and is
hisoricaly the leading provider of PC chips. Intd invented the microprocessor in
1971 with the 4004 modd. This led to the fird microcomputers in 1975. Inte’s
success in this market was not guaranteed until 1981 when IBM released the first IBM
PC based on the Intel 8088 processor. The 8088 was the first chip used in an IBM PC
but they then went back to the 8086 and this design standard was used in al further
chips — 80286, 80386, 84086, Pentium, Pentium Pro, Pentium I1, Pentium 1lI, Celeron
and Xeon — often refered to as the 80x86 line. The basc dructurd design
(architecture) of each chip has become more sophisticated and complex.

Pre-Pentium Processor s

Intel’s firg processors were smple by today’s standards but provided a level of
computing never seen before in a sngle processing chip. A mgor improvement that
came with the 80386 is called virtud 8086 mode. In this mode a single 80386 chip
could achieve the processing power of 16 separate 8086 chips each running a separate
copy of the operating sysem. This capability enabled the chip to run different
programs a the same time — a technique known as multitasking. All the chips
following the 386 had this capability.

In 1989 the 80486 released didn't feature any radicadly new processor techniques.
Instead it combined a 386 processor with a math coprocessor and a cache memory
controller dl on the one chip. These chips now no longer needed to communicate via
the bus s0 increasing the speed of the system dramaticaly.

The Pentium

Introduced in 1993. Intd broke with its tradition of rumeric names — partly to prevent
other manufactures usng smilar numeric names. It is gill consdered pat of the
80x86 family. It runs gpplications approx 5 times fagter than the 486 a the same
clock speed. Part of the speed of the Pentium comes from a superscalar architecture
— dlows the chip to process more than one indruction in asingle clock cycle.

The Pentium Pro



Introduced in 1995, it reflected more design breskthroughs. It can process 3
indructions in a dngle cock cycle and can achieve faster clock speeds than the
Pentium.  The phrase dynamic execution was used by Intel to describe the capability
of executing the programs indructions mogt efficiently but not necessarily in the order
in which they were written. The out of order execution of ingtructions means that he
indructions not being processed immediaidy are put asde while the chip begins
processing the other ingructions.

Pentium with MM X technology

MMX includes 3 primary architecturd design enhancements,
1. new ingructions
2. SIMD process
3. additiond cache

MMX includes a set of 57 indructions that increase the multimedia capabilities of a
chip. These ingructions process audio, video and grgphica data more efficiently than
non MMX processors.

MMX single instruction multiple data (SIMD) process enables one ingtruction to
perform the same task on multiple pieces of data so reducing the number of loops
required to handle audio, video, animation and graphical data.

The Pentium |1

Released in Summer 1997. It has 7.5 million ransistors and execution ranges of up to
450MHz. It supports MM X technology and dynamic execution.

Differs from other Pentium models due to the fact that it is encased in a plasic and
metal cartridge rather than the wafer format used for other chips. It needs this casing
because of the single edge connector connection scheme. Ingtead of plugging into the
regular dot on the motherboard the Pentium Il plugs into a specid dot cdled Sot
One which requires a different motherboard. Enclosed within the cartridge is the core
processor and the L2 cache chip.

In 1998 the Pentium I family was expanded with the release of the Celeron and Xeon
which adapted the Pentium 11 technology for new markets.

The Cderon has many of the features of the Pentium Il but runs at dower speeds and
is designed for entry level PC’sin the $1000 range.

The Xeon incorporates a larger L2 cache and features enhanced multiprocessng
capabilities. It isdesgned for usein network server computers and workstations.

Another advantage of the P |1 is the ability to work with a 100MHz data bus. Prior to
the P Il data buses typicaly ran at 66MHz or less. Improved data bus speeds means
faster overdl performance.

The Pentium 111



Released in 1999 the P Il features severa enhancements. With speeds that reached 1
GHz in March 2000 the P Il includes 70 new built in ingructions and improved
multimedia handeling fegtures.

Its sngle most biggest enhancement is streaming SIMD extension (SSE) — an
improved verson of the MMX technology resulting in faster video and graphics
handling.

Uses a cartridge and dot configuration like the P 1l and early releases took advantage
of the 100MHz bus. Shortly after its rdease Intel announced a 133MHz bus
improving the performance further.

The Xeon verson of the P Il was released in late 1999 and provided faster
performance likeits P 1 verson by offering larger L2 cache.

Advanced Micro Devices (AMD) Processors
In 1988 AMD emerged as a primary competitor to Inte. Until then AMD were
usualy found in low end, low priced home and smdl business computers,

K6 Processors
Was not entirdy compeatible with Intel processors and initidly peformed a dower
gpeeds. AMD continued to improve and began to overtake Intel in some markets.

K6-2 processor released in 1988. Speed range, 300 > 475 MHz and 100MHz data
bus, L2 cache sizes up to 2 MB (compared with P Il 512KB). Also features 64-hit
registers and can address 4GB of memory.

K6-111 released in 1999. Speeds of 400 - 450 MHz, smdler L2 cache but features a
new L3 cache (up to 2MB) not found inthe P 111.

K6 feature MMX technology, they do not offer SSE but use AMD’'s 3DNow!
Providing enhanced multimedia performance.

Athlon Processor

Released in 1999, the Athlon was the fastest processor available operating at speeds
up to 650 MHz. In March 2000 it was the first PC class processor to achieve speeds
of 1GHz. Desgned to work with buses of 200 MHz. Includes 64KB of L1 cache,
512 L2 cache. Capable of addressng 64GB of memory and features 64-bit registers.

Cyrix Processors

The company began as a maker of specidised chips but in mid 1990's began to
produce processors to rival Intd. Focuses on PC's that sdl for < $1000. 1997 —
Introduced the MediaGX processor, Pentium compatible microprocessor that
integrated audio and graphics functions, operating at speeds of 233 MHZ and higher.
1999 — Cyrix was s0ld to VIA technologies Inc. which continued the M1l line This
Pl class operates a speeds of 433 MHZ and can be found in PC's from various
manufacturers.




M otorola Processor s

Apple Macintosh computers use Motorola processors. Other manufacturers,
including workdation manufacturers such as SUN  Microsysems rely heavily on
Motorola chips. They were an ealy favourite among companies building large
UNIX-based computers.

Offers 2 families of processor chips.
1. 680x0 family
2. MPC, has different architecture and is  known as the PowerPC family.

680x0 series

Best known as the foundation of the origind Macintosh. Actudly predates the Mac.
IBM considered using the 68000 in its first PC. The 68000 (released in 1979) was
more powerful than Inte’s 8088 but the improvements were dower. By the time
Motorola released the 68060 chip in 1993, Intel were aready promoting the Pentium.

Power PC series

1991 — IBM and Apple joined forces with Motorola to dethrone Intel from pre-
eminence in PC chip market. Hardware portion focused on the PowerPC chip, first of
which was the 601. Followed soon by the 603, a low power processor suitable for
notebooks. 604 and 604e, high power chips desgned for high-end desktops. 620
introduced in 1995 established a new performance record for microprocessors. 750
chip (266 MHz) was rdeased for desktop and mobile computers needing high
performance but low voltage.

The G3 released in 1998 provides even more power. Apple€'s IMac and Power Mac
built around the G3 offer better performance and speed than the Pl system at a lower
cost.

1999 Apple released the G4, operating speeds of 500MHz and higher, the 128-hit
processor is cgpable of peforming 1 billion floating point operations (1 gigaflop) per
second. Also features IMB of L2 cache, bus speed of 100MHz.

RISC Processors

Both Motorola 680x0 and Intd 80x86 families are complex instruction set
computing (CISC) processors. Ingruction sets are large, typicdly containing 200 >
300 ingructions. Newer theory — if the indruction set is smdl and smple, each
indruction will execute quicker, thus dlowing processor to complete more
indructions during a given period. These type of CPU's are cdled reduced
ingtruction set computing (RISC) processors. RISC design — used in the PowerPC
but first implemented in mid 80's— resultsin faster chesper processor.

Machine Cycles
A CPU executes an indruction by taking a series of seps. The complete series of
sepsis called amachine cycle.

Machine cycle can be broken down into
1. Instruction cycle



2. Execution cycle.

Theinstruction cycle has 2 steps

1. Fetching
Before the CPU executes an indruction the control unit must retrieve
(fetch) acommand or data from the memory.

2. Decoding
Before the command can be executed the control unit must bresk down
(decode) the command into ingructions corresponding to those in the
indruction set.

The CPU is now ready to begin the execution cycle.
1. Executing
When the command is executed the CPU carries out the indructions in
order by converting them to microcode.
2. Storing
CPU may be required to store the results of an indruction in memory

(not dways required).
The type of processor being used determines the number of stepsin amachine cycle.

Although the process is complex the computer can accomplish it incredibly fast. CPU
performanceis often measured in millions of instructions per second (MIPS).

Newer microprocessors perform faster by usng a process caled pipelining. The
control unit begins a new machine cycde — i.e. begins executing a new indruction —
before the current cycle is completed. Executions are performed in stages, when the
fird indruction completes the fetching stage, it moves to the decode stage and a new
ingruction is fetched. Using this technique some microprocessors can execute up to 6
ingructions Smultaneoudy.

| nput Devices
Input device - enables you to input information and commands into the computer.

Standard

Keyboard
Mouse

Non-standard

Hand
Pens
Touch screen
Game controllers

Optical
Bar code readers



Image scanners and optica character recognition

Audio visual

Microphones and speech recognition
Video input
Digitd cameras

Output devices

Monitor:
2 basic types of monitors used with pc’'s

CRT Cathode Ray Tube — works in the same way as a TV streen using a large
vacuum tube.

Flat Panel Display — primarily used with portable computers and ae
becoming more popular with desktops.

Monitors can be categorised by the way they display colours,

Monochrome monitors — one colour displayed agang a contrasting
background.

Greyscale monitors — display various intendties of grey agang a white
background.

Colour monitors — display anywhere from 16 to 16million colours.

PC Projectors

More common now to use software to create presentations directly to the screen. A
pc projector plugs into one of the computer’s ports and projects the video output onto
an external surface.

Sound Systems

Speakers and their associated technology are now important output devices.

Printers

2 categories:

1.
2.

I mpact

Impact
Non Impact

Cregtes an image by pressng an inked ribbon agangt pgper using pins or
hammers to shape the image e.g. typewriter.

Most common type of impact printer - Dot matrix.

Other types of impact printers

Line Printers
Band
Dasy whed Printers



Non-impact
Use other means to cregte an image.

Most popular types = Inkjet printers, Laser printers.

Other types of non-impact printers
Snapshot Printer
Thermd wax printers
Dye— sub printers
IRIS printers
Potters

M agnetic Disks

Diskette drives and hard disk drives are the most commonly used storage devices in
PCs. Both fdl into the magnetic storage category because they record data as
magnetic fidds

Fundamentd differences and smilarities between the two:
A diskette contains a sngle flat piece of plagtic (the disk) coated with iron
oxide enclosed in vinyl or plastic cover. A had disk contans one or more
rigid meta platters coated with iron oxide permanently enclosed in a hard disk
drive.
Diskettes are smdl and portable (they can be removed from diskette drives).
Hard disks are usudly built into the computer and are not portable (unless the
computer is). Exceptions are removable hard disks and externd hard drives
which can be detached from the system.
Floppy disks store only 144 MB dthough specid floppy disks offer higher
capacity. New hard disks can store severd thousand times as much data as a
diskette.
Hard drives are much faster than diskettes, their disks spin fagter and they
locate data on the disks surface in much lesstime.

Almost dl PCs sold today come with a hard disk and one disk drive. Some computers
adso feature a third built in magnetic device — a device that uses high capacity floppy
disks.

TapeDrives

Read and write data to the surface of a tape the same way as an audiocassette —
differenceisthat a computer tape drive writes digita data.

Optical Storage Devices

The most popular dternative to magnetic storage systems is opticd storage media
The most widdy used type of optical storage medium is the compact disk (CD),
which isused in CD-ROM, DVD-ROM, CDR, CDRW and PhotoCD systems.



DVD-ROM

Digital video (or versaile) disk reed only memory, is a high-density medium capable
of goring afull-length movie on asingle disk the Sze of aCD.

CD-R, CD-RW, PhotoCD

CD-R dlows you to create your own CD-ROM disks that can be read by any CD-
ROM drive. After theinformation has been written to the CD it cannot be changed.

Usng CD-RW drives the user can write and overwrite data onto CDs. With a CD-
RW data can be revised in the same manner as afloppy disk.

One popular form of recordable CD is PhotoCD, a standard developed by Kodak for
doring digitised photogrgphic images on a CD. Many film-developing stores now
have PhotoCD drivesthat can store your photos and put them onto aCD.

Classfying Computers

Mainframe — the lagest type of computer in common use is the manframe
Mainframe computers are used in large organisations where a computer must handle
massve amounts of data and many complicated processes. Mainframes are being
used more as specialised servers on the www, enabling companies to offer secure
transactions with cusomers over the Internet.  In this type of application the
mainframe system may be referred to as an enterprise server or an e-commerce Servey.

Midrange computers — less powerful, less expendve and smaler than mainframes
but capable of supporting the computer needs of a smdler organisdtion or managing
networks.

Workstations - are specidised single user computers with many of the features of
PCs but with the processng power of a minicomputer. These powerful machines are
popular amongst scientists, engineers, grephic artigts, animators and programmers —
users who need a great ded of processng power. Workdations typicaly use
advanced processors, more RAM and storage capacities than PCs.

Minicomputers — A PC is one that can be placed on a desktop or can be carried from
room to room. PCs are used as persond machines aswell as for business.

Computer networks and client/server computing

The use of multiple computers linked by a communications network for processng is
cdled digtributed processng. In contrast to centralisng processing where the
processng is accomplished by one large centrd computer. Digtributing processng
digributes the processng work among PC's, midrange computers and mainframes
that are linked together.

One widdy used form of didributed processng is client/server computing. This
glits the processing between “clients’ and “servers’. The dlient is the user point of



entry for the required function and is normaly a desktop computer, workstation or
laptop. The user generdly interacts directly only with the dlient portion of the
application. The server provides the client with services.

In some firms client/sarver networks with PCs have actudly replaced mainframes.
The process of transferring gpplications from large computers to smdler ones is caled
downsizing. Thiscan potentidly reduce computing costs.

Networ k computersand peer to peer computing

In one form of client/server computing, client processing and storage capabilities are
s0 minimd that the bulk of computer processng occurs on the server. Clients with
minimal memory, storage and processng power which are desgned to work on
networks are called network computers (NCs). NCs download software or data
needed from a centra computer.

Peer —to— peer computing

Another form of distributed computing puts processng power back onto users
desktops, linking computers so they can share processing tasks. This modd stands in
contrast to the NCs because processng power resides on the individua desktop and
these computers work together without a server or any centra controlling authority.

Software
There are 2 mgor types of software — system software and application software.

Sydem software is a st of generdised programs that manage the computers
resources.

Application software describes the programs that are written to apply the computer to
a specific task.

System software and PC Oper ating systems

System software co-ordinates the various parts of the computer system and mediates
between application software and computer hardware.

Functions of the OS:
1. Provides indructions to display the on screen dements with which you
interact. Collectively, these e ements are known as the user interface.
2. Loads programs into the computers memory <o that you can use them.
3. Co-ordinates how programs work with the CPU, RAM, keyboard, mouse,
printer and other hardware as well as with software.
4. Managesthe way information is stored on and retrieved from disks.

The OS provides an interface between programs and other computer resources.
Programmers write programs with built in ingructions cdled system calls that request
services from the OS.



Some services that an OS provides to programs

- Lig dl thefilesin a particular folder so asto retrieve afile to open.
Saving the contents of afile from the disk onto memory.
Reading the contents of afile from disk into memory.
Sending a document to the printer and activating the printer.
Providing resources that let you copy or move data from one document or
program to another.
Allocating RAM among various programs that you may have open.
Recognising keystrokes or mouse clicks and displaying characters or graphics
on the screen.

Multiprogramming/multitasking — the computers ability to handle many different
tasks and users a the same time. Permits multiple programs to share a computers
resources a any one time through the concurrent use of a CPU.

Software engineers use 2 methods to develop multitasking OS.  The first requires
cooperation between the OS and application programs. Programs that are currently
running will periodicaly check the OS to see whether any other programs need the
CPU. If any do, the running program will rdinquish control of the CPU to the next
program.  This method is cdled cooperative multitasking and is used to dlow
activities such as printing while the user continues to type or use the mouse to input
more data.

The second method is caled pre-emptive multitasking. With this method the OS
maintains a lig of programs that are running and assigns a priority to each program in
the lis. The OS can intervene and modify a programs priority status by rearranging
the priority lig. With pre-emptive multitasking the OS can preempt the program that
is running and reassgn the time to a higher priority task a any time. Pre-emptive
multitasking thus has the advantage of being aile to cary out higher priority
programs faster than lower priority programs.

Virtual storage — handles programs more efficiently because the computer divides
the programs into smdl fixed of variable length portions storing only a smdl portion
of the program in primary memory a one time. Only a few Satements of a program
actudly execute & any one time. This permits a very large number of programs to
resde in primary memory. All other program pages are stored on a periphera disk
unit until they are ready for execution.

Time-sharing — is an OS capability that dlows many users to share computer
processng resources smultaneoudy. It spends a fixed amount of time on one
program before moving to another. Thousands of users are each dlocated a tiny dice
of computer time. This arrangement permits many users to be connected to a CPU
smultaneoudy with each recaiving only atiny amount of CPU time.

Multiprocessing — an OS capahility that links together 2 or more CPUs to work in
pardld in asngle computer syssem. Thework can be divided between the CPUs.

Language trandation and utility software — system software includes specid
language trandator programs that trandate high level language programs written in



programming languages into machine language cdled source code. A compiler
trandates source code into object code that can then be executed by the program.

Because they ad the inner workings of the computer sysems utilities are grouped
with the OS under the category of system software.

Popular utilities range from programs that can organise or compress the files on a disk
to programs that help you remove programs that you no longer use from your hard
disk. Some of the mgjor categories of utilities include,
- Fle defragmentation

Utilities

Data compression programs

Backup utilities

Antivirus computers

Screen savers.

With an OS you see and interact with a set of items on the screen, the user interface.
In the case of most current OS the user interface looks like a collection of objects on a
coloured background. Mogt current OS provide a graphicd user interface (GUI).
Apple computer introduced the first GUI with its Macintosh computer in 1984. GUIs
are 0 caled because you use a mouse (or other pointing device) to point a graphica
objects on the screen.

Leading PC OS

Windows XP

(eXPerience) combines rdiability and robustness of Windows 98/Me with an
improved GUI. It is meant for powerful new PCs with a least 400MHz of
processing power and 128MB of RAM.

Windows 98
Genuine 32 hit OS providing a sreamlined GUI. Features multi-tasking and
powerful  network  capabilities. It can support additiond hardware
technologies.

Windows Me
Enhanced verson of Windows 98. It has tools for working with photos and
video recordings and tools to smplify networking. It dso has a media player
bundled with it.

Windows 2000
Another 32 bit sysem with features that make it appropriate for gpplications in
large networked organisations. Earlier versions of thiswere Windows NT.

UNIX

An interactive, multiuser, multitasking OS developed by Bel labs in 1969 to
help scientific researchers share data.  UNIX can run on many different types
of computers and can be easly customised. It is consdered very powerful but
very complex.



Linux

A UNIX like OS that is free, reliable, compactly desgned and capable of
running on many different hardware platforms. It is an example of open
source software which provides all computers access to its program code so
that they can modify it to fix errors or make improvements.

DOS
16 bit OS for older PCs based on the IBM PC standard. Does not support
mullti-tasking and limits the Sze of a program in memory to 640kB.

Mac OS
OS for the Mac featuring multi-tasking, powerful multimedia and networking
capabilities and a mouse driven GUI.

Application Software

A software package is a prewritten precoded commercidly avalable set of programs
that eiminates the need for individuas or organisations to write their own software.

Word processing software

Stores text data eectronicaly as a computer file.  Allows the user to make changes
dectronicdly in memory diminging the need to retype the whole page to
incorporate corrections.  Software has formatting options to dlow changes to
elements such as line spacing and margins. The most popular packages are Microsoft
Word and WordPerfect. Most word-processing packages has advances features that
automate other writing tasks such as spelling checks.

Spreadsheets

Provides computerised versons of traditiond moddling tools. Organised into a grid
of columns and rows. The power of the spreadsheet lies in the ability of the program
to recompute al associsted values when you choose to change one.  Useful for
goplications requiring moddling or what-if andyss. Many spreadsheet packages
include graphics functions that can present the data in a variety of chats. The most
popular packages include Microsoft Excel and Lotus 1-2-3.

Data M anagement Softwar e

More suitable for creating and manipulating ligs and for combining informetion from
different files. PC database management packages have programming feetures and
easy to learn menus that enable non specidigts to build smal information packages.
Typicdly have fadlities for cregting files and dadbases and for toring, modifying
and manipulation data for reports and queries. Popular packages include Microsoft
Access.

Presentation graphics
Allows users to create professona quality graphics presentations. This software can
convert numeric data into charts and other types of grgphics and can include



multimedia displays of sound, animation, photos and video dlips. Microsoft
PowerPoint and Lotus Fredlance Graphics are popular packages.

I ntegrated Softwar e packages and Softwar e suites

Combine the functions of the most important PC software packages such as word
processing, Spreadshests, presentation graphics and data management. Provides a
genera  purpose software tool and eiminates redundant data entry and data
management. These packages do not generdly have the same power and depth as

single purpose packages.

Email software

Used for computer to computer exchange of messages and is an important tool for
communication and collaborative work. A person can use a networked computer to
send notes or longer documents to a recipient. Web browsers and the PC software
auites have emal capabilities but specidised emal software packages are dso
available for use on the Internet.

Web browsers

Easy to use software tools for displaying Web pages and accessing the web and other
Internet resources.  Browsers can display or present graphics, audio and video
information as wdl as traditiond text. They have become the primary interface for
accessing the Internet or for usng networked systems based on Internet technology.
The two leading commercid web browsers are Microsoft's Internet Explorer and
Netscape Navigator.

Groupware

Provides functions and services to support the collaborative activities of work groups.
Groupware includes software for group writing and commenting, information sharing,
electronic meetings, scheduling and emall and a network to connect the members of
the group as they work. Any member can review the ideas of others and add to them
or individuds can post documents for others to comment on or edit. Leading
commercia software include Lotus notes and Opentexts Liveink.

Data Communications
Communications channds
The means by which data is transmitted from one device to another. A channd can
use different kinds of telecommunications transmisson media
- Twisted wire

Coaxid cable

Fibre optics

Wirdess transmisson

Twisted-Pair Cable
Normaly congds of 2 wires individudly insulated in plastic and then twisted around
each other and bound together in another layer of pladtic.

Except for the plagic nothing shields the wire from outsde interference so it is
sometimes cdled UTP (unshielded twigted-pair). Some wires are encased in a metd
sheath and are therefore called STP (shielded twisted-pair).



This type of wire is dso sometimes cdled tdephone wire as it is used for indoor
telephone wiring. Today most twisted-pair wire used for network communication is
made to more demanding specifications than voice grade wire.

Network media are sometimes compared by the amount of data that they can transmit
per sec. The difference between the highest and lowest frequencies of a transmisson
channd is known as bandwidth — the higher the bandwidth the more data that can be
transferred a any one time.  Networks based on twisted-pairs now support
transmission speeds of up to 1Ghbps.

Coaxial Cable

Sometimes cdled coax is smilar to cable usad in cable televison sysems. There are
2 conductors in a coaxid cable — one is a sngle wire at the centre of the cable and the
other isawire mesh shield surrounding the first wire with an insulator in between.

It can support transmisson speeds up to 10 Mbps and so can carry more data than
older types of twigsted-parr wiring. It is more expensve and less popular than the
newly improved twisted-pair technology. 2 types of coaxia cable are used

Thick — old and seldom used in new networks.

Thin

Fibre-Optic Cable

A thin dgrand of glass that tranamits pulsating beams of light rather than eectric
frequencies. The drand carries the light al the way from one end to the other bending
aound corners on the way. Light travels a much greater speeds than eectrica
dggnds - fibre-optic cables can carry data a more than a billion bps. Speeds are now
approaching 100Gbps.

Fibre-Optics offer extreordinary bandwidth and are a very secure transmission
medium. It is however rdatively expangve and difficult to ingall.

WirelessLinks
Wirdess communication rdies on radio ggnds or infrared dgnds for tranamitting
data
4 common uses
1. Office LANs can use radio signdsto tranamit data between nodes.
2. Laptops can be equipped with cdlular phone equipment and a modem.
3. Corporate WANS often use microwave transmisson to connect 2 LANS within
the same area. Requires unobstructed line of sight between 2 antennas.
4. WANs that cover lage distances often use saelites and microwave
communication.

Network Topologies

The topology — the physica or logicd layout of the cables and devices that connect
the nodes of the network. The 3 basic topologies are,

Bus

Star

Ring



A lesser used technology
Mesh

Factors in determining the topology or combination of topologies to use include
- Type of computers currently ingtalled
Type of cabling (if any) currently indaled
Cost of components and services required to implement the network
Distance between each computer
Speed with which the data must travel around the network.

The Bus Topology
A bus network uses a single conduit to which dl the nodes and peripherd devices are
attached.

Each node is connected in series to a single cable, at the cables start and end points a
gpecid device called a terminator is attached. This stops the network signals so they
do not bounce back down the cable.

The disadvantages
Keeping data from colliding requires extra circuitry and software.
A broken connection can bring down or crash dl or part of the network.

Primary advantage
Uses the least amount of cabling of any topology.

The Star Topology

The star network is the most commonly used topology today. A device cdled a hub
is placed in the centre of the network so al nodes are connected to the centra hub and
communicate through it.

Some hubs known as inteligent hubs can monitor traffic and hep prevent collisons.
A broken connection does not affect the rest of the network. If you lose the hub
however al nodes connected to that hub are unable to communicate.

TheRing Topology

The ring topology connects the nodes of a network in a circular chain with each node
connected to the next. The find node in the chain connects to the firg one to complete
thering.

With this methodology each node examines data sent through the ring. If the data
(known as a token) is not addressed to the node examining it, it passes it dong to the
next node in thering.

There is no danger of collisons because only one packet of data may traverse the ring
a atime If the ring is broken the entire network is unable to communicate until the
ringis restored.

The Mesh Topology
The mesh topology is the least used topology and the most expensive to implement.
A cable runs from every computer to every other compuiter.



Advantage
The data can never fal to be ddivered, if one connection goes down there are
other routes available.

This topology is impracticd for most working environments but is ided for
connecting routers on the Internet.

How networks are structured

2 man types of networks distinguished mainly by geography,
Loca AreaNetwork
Wide Area Network

Local Area Networks

A local area network (LAN) is a network of computers located relatively near to
each other and connected in a way that enables them to communicate with each other.
A LAN can consst of just 2 or 3 PCs connected together to share resources or can
include hundreds of different computers. Any network that exigs within a single
building or group of adjacent buildingsis conddered aLAN.

It may be helpful to connect different LANS together. To understand how this may be
possble there is a need to undersand how networks transmit data and how different
types of networks share data.

On a smdl network data is broken into smal groups caled packets before being
trangmitted from one computer to another. A packet is a data sesgment that includes a
header, payload and control eements that are transmitted together. The recaving
computer recongtructs the packet into the origina structure.

The payload is the part of the packet that contains the actud data being sent. The
header contains info about the type of data in the payload, the source and destination
of the data and a sequence number so that data from multiple packets can be
reassembled at the recelving computer in the proper order.

Each LAN is governed by a protocol, which is a set of rules and formats for sending
and recelving data and an individuad LAN may utilise more than 1 protocol.

Some of the mail protocolsin use today include
- TCPIIP

Origindly associated with UNIX hogs, this is the protocol of the Internet and
is required on every dient machine for direct communication across the
Internet to occur. TCP/IP is now the default networking protocol on Win.
2000 and many other OS.
I PX/SPX
A proprietary protocol of Novel and has been used in most versons of the
Netware network OS for networking offices throughout the world.
NetBEUI
Reativdy smple protocol with no red configurable parameters.  Sends
messages through broadcasts to every computer that can receive it. It is an



excdlent protocol for networking smal offices or homes but does not expand
well into larger environments. NeBEUI was the default networking protocol
of Win 3.11, Win 95 and other Microsoft client OS,

DLC

Origindly a protocol used with large mainframe computer systems, it is now
used to control communications with network printers. It dlows the printers
to be configured remotely and to send status messages.

If 2 LANS are built around the same communication rules then they can be connected

with one of 2 devices

1. Bridge
A device thet looks at the information in each packet header and forwards the
data that istravelling from one LAN to ancther.

2. Router
More complicated device that stores the routing info for networks. Like a
bridge a router looks at the packet header to determine where the packet
should go and then determines a route for the packet to take and thus reach its
destination.

If you need to create a more sophisticated connection between networks you need a
gateway, a computer system that connects the 2 networks and translaes information
from one to the other. Packets from different networks have different types of
information in their headers and the info can be in various formats. The gateway can
take a packet from one type of network, read the header, encapsulate the whole packet
into a new one, adding a header that is understood by the second network.

Wide Area Network

A wide area network (WAN) is 2 or more LANs connected together generdly across
a wide geographical area.  Each Site needs resources, data and programs localy but it
adso needs to share data with the other dte.  To accomplish this routers can be
connected over public utilities (such as phone lines) to create a WAN. A WAN does
not have to include any LAN sysems eg. 2 digant manframe computers can
communicate through aWAN even though neither is part of aLAN.

Geographicd distance asde the main difference between a WAN and a LAN is the
cost of trangmitting data In a LAN dl components are typicaly owned by the
organisation that ownsthem. To tranamit data across

great digances a WAN based organisation typicaly lease many of the components
used for data transmisson — such as high speed phone lines or wirdess technologies
such as sadlite.

Internet Basics

The Beginning

Seeds of the Internet were planted in 1969 when the Advanced Research Projects
Agency (ARPA) of the US depatment of defence began connecting computers at
different Univerdities and defence contractors. Goa - To create a large computer
network with multiple paths that could survive anuclear attack or other disaster.



Soon dfter the firg links in ARPANET were in place engineers and scientists began
exchanging data beyond the scope of the defence department’'s origind objectives.
The users convinced ARPA that the unofficid uses were heping to test the capacity
of the network.

Initidly the network included 4 primary host computers. A host is like a network
saver providing services to other computers that connect to it. ARPANET's host
computers provided file trandfer and communication services and gave connected
gystems access to the networks high-speed data lines. The system grew quickly and
spread widdly as the number of host grew.

It jumped across the Atlantic to Norway and England in 1973 and it never stopped
growing. In the mid 80s another federd agency the Nationd Science Foundation
(NSF) joined the project after the DoD dropped its funding. NSF established 5
supercomputing centres that were available to anyone who wanted to use them for
academic research purposes.

The NSF expected the supercomputers users to use ARPANET to obtain access but
quickly discovered that it could not handle the load. NSF crested a new higher
capacity network cdled NSFnet to compliment the older overloaded ARPANET.
Thelink between ARPANET, NSFnet and other networks was called the | nter net.

NSFnet made Internet connections widdy available for academic research but did not
permit users to conduct private busness over the sysem.  Therefore severd
telecommunications companies built their own network backbones that used the same
protocols as NSFnet. A networks backbone is the centra dructure that connects
other elements of the network. These private portions of the Internet were not limited
by NSFnets appropriate use restrictions so it became possble to use he Internet to
digtribute busness and commercia information.

Interconnections (known as gateways) between NSFnet and the private backbones
dlowed a user on any one of them to exchange data with al others. Other gteways
were cregted between the Internet and other networks, some that used completely
different network protocols.

The origind ARPANET was shut down in 1990 and government funding for NSFnet
was discontinued in 1995 but the commercid Internet backbone services have easly
replaced them. By the early 90s interest in the Internet began to expand dramatically.
The system that had been cregsted as a tool for surviving nuclear war found its way
into businesses and homes.

Today

Today the Internet connects thousands of networks and more than 100 million users
aound the world. It is a huge cooperative community with no centrd ownership.
This lack of ownership is an important fegture of the Internet because it means that no
sngle person or group controls the network. Although there are severd organisations
(such as the Internet society and the www consortium) that propose standards for
Internet related technologies and guide lines for appropriate use, these organisations
amog universaly support the Internets openness and lack of centrd control.



Ad a reault the Internet is open to anyone who can access it. If you can use a
computer and it is connected to the Internet you are free not only to use the resources
posted by others but to create resources of your own, that is you can publish
documents on the World Wide Web, exchange emal messages and peform many
other tasks.

How the Internet works

The dngle most important fact to undersand about the Internet is that it can
potentialy link your computer to any other computer. Anyone with access to the
Internet can exchange text, data files and programs with any other user. For dl
practical purposes dmogt everything that happens on the Internet is a variation of one
of these activities. The Internet itsdf is the pipeine that caries the data between
computers.

TCP/IP: the Univarsal Lanquage of the Internet

The Internet works because every computer connected to it uses the same set of rules
and procedures (protocols) to control timing and data format. The protocols used by
the Internet are cdled Transmisson Control Protocol/Internet Protocol universdly
abbreviated as TCP/IP.

These protocols include the specifications that identify individud computers and that
exchange data between computers. They aso include rules for severd categories of
application programs so programs that run on different kinds of computers can talk to
one another.

TCP/IP software looks different on different types of computers but it always presents
the same appearance to the network. It does not matter if the system at the other end
of a connection is a supercomputer, pocket size PC or anything in between — as long
asit recognises TCP/IP protocolsit can send an recelve data through the internet.

Routing Traffic Across the Internet

Most computers are not connected directly to the Internet. Rather they are connected
to smdler networks that connect to the Internet backbone through gateways. This is
why the Internet is sometimes described as a network of networks. The core of the
Internet is the set of backbone connections that tie the locd and regiond networks
together and the routing scheme that controls the way each piece of data finds its
destination.

The Internet includes many thousands of servers each with its own unique address.
These sarvers in tandem with routers and bridges do the work of soring and
trandferring data across the network.

Because the Internet creates a potential connection between any 2 computers the data
may be forced to take a long circuitous route to reach its destination. Suppose for
example you request data from a server in another ares,

1. Request must be broken into packets



2. Packets are routed through your locd network and possibly though one or
more subsequent networks to the Internet backbone.

3. After leaving the backbone the packets are routed through one or more
networks until they reach the appropriate server and are reassembled into the
complete request.

4. Once the dedtination server receives your request it begins sending you the
requested data which winds its way back to you possbly over a different
route.

Between the degtination server and you PC the request and data may travel through
severd different servers each helping to forward the packets to their final destination.

Addressing Schemes—IP and DNS Addresses

Internet activity can be defined as computers communicating with each other using
the common language of TCP/IP. Examplesare

Client sysem communicating with an Internet server.

Internet server computer communicating with a client computer.

2 server computers communicating with each other.

2 client computers communicating via one or more servers.

The computer that originates a transaction mugt identify its intended destination with
a unique address. Every computer on the Internet has a four part numeric address
cdled the Internet protocol address (IP address) which contans routing
information that identifies its location. Each of the four parts is a number between O
and 255 so and |P address looks like 194.145.128.14

Computers have no problems working with long drings of numbers but we are not so
skilled! Mogt computers on the Internet also have an address cdled a domain nhame
system (DNS) address, an address that uses words rather than numbers.

Domains and Sub domains

DNS addresses have 2 parts
Host name — name for a computer connected to the Internet

Domain — generaly identifies the type of ingtitution that uses the address,
Thistype of doman nameis often cdled atop-level domain.

Most common types of Internet domains,

Domain Type of Example
Organisation

.com Busness (commercid) ibm.com

.edu Educetiond centre.edu

.gov Government whitehouse.gov

mil Military Navy.mil

et Gateway or host Oceanfree.net

.org Other organisation isoc.org
(typicaly non profit)




Some large inditutions and corporations divide their domain addresses into smaller
sub domains.

In 1996 the Internet Assigned Numbers Authority (IANA) and the Internet society
began an organised movement to creste an additional set of top-leve Internet
domains. The action was necessty because many companies and private groups
were finding it difficult to devise suitable domain names for ther Internet dtes. There
was only so much room in the .com domain and some companies found that ther
mane or product name was aready in use.

The group’s god was to expand the ligt of top-level domains to make it easer for
organisations of al kinds to creste an Internet domain for themsdves. The group
developed the Generic Top-Level Domain Memorandum of Understanding (TLD-
MoU) which spells out proposds for the future management of Internet domains and
proposes 7 new top-level domainsfor future use

Domain | Typesof Organisation

firm Businesses or Firms (equivaent to .com)

.shop Businesses offering purchases over the Internet

\web Organisations involved in web related activities

arts Organisations promoting atistic or entetanment activities over the
Internet

rec Organisations promoting recreationa activities over the Internet

info Organisations providing information services over the Internet

.nom Individud, family or persond nomenclature

M ajor Features of the | nternet

The popularity of the Internet is due more to content than connectivity.

As a busness tool it has many uses. Emall is an efficent and inexpendve way to
send and receive massages and documents around the world.  The www is becoming
an important advertisng medium and channd for digribution. Databases and online
information archives are often more up to date than any library. The Internet dso has
virtua communities made up of people who share interests.

Mogt individud users connect the computers modem to the phone line and st up an
account with an Internet Service Provides (I1SP) providing loca and regiona access
to the Internet backbone. Many others connect through a school or business LAN.

The World Wide Web

The web was created in 1989 at the European Particle Physics Lab in Geneva as a
method for incorporating footnotes figures and cross-references into online hypertext
documents. A hypertext document is a specially encoded file that uses the hypertext
markup language (HTML). This language dlows a documents author to embed
hypertext links (caled hyperlinks or links) into the document.




As you read a hypertext document (veb page) on screen you can click on an encoded
word or picture and immediately jump to another location. A collection of web pages
is cdled a web site, and these are housed on a web server. Copying a page to the
server is caled pogting the page (or publishing or uploading).

Popular web gStes receve millions of hits (or page views) per day. Many web
medters measure their dtes success by the number of hits in a given timeframe. A
Webmaster is the person or group respondble for desgning and mantaning a
webste. The terms www and Internet are used interchangeably however the www is
just one part of the Internet.

Web browsars and HTML tags

Mosaic, a point and click web browser was developed at the Universty of Illinois in
1993. A web browser is a software gpplication designed to find hypertext documents
on the web and open them on the users computer. A web browser displays a web
page as specified by the pages underlying HTML code. The code provides the
browser with
- Fontsand font Szes

Where and how to display graphics

If and how to display sound, animation or other specia content.

Location of links and whereto go if they are clicked.

Whether specid programming codes, which the browser needs to interpret, are

used in the page.

HTML tags which are enclosed in angle bracket (<>) tdl the browser how to display
individuad dements on the page. They ae placed around the portions of the
document that they affect. Mogt tags have a starting tag such as <H1> and an ending
tag such as</H1>. A dashindicates afinishing tag.

HTTPand URLS

The internd structure of the World Wide Web is built on a st of rules caled hypertext
transfer protocol (HTTP). HTTP uses Internet addresses in a specid format cdled a
uniform resource locator (URL) that look like, type//address/path. Type specifies type
of server on which the URL is located. Address is the address of the server. Path
location within the file structure of the server.

Home Pages

Persondised start page

On your browser you can choose a web page that opens immediately when
you launch the browser.

Web dte home page

A web gtes primary page is aso cdled a home page. This is the first page that
you see when you type the sitesbasic URL.

Heper Applications and multimedia content




Large files such as audio and video require specia gpplications in order to be played
in red time across the Web. These applications are cdled helper applications or
plugins.

Plugins are used to support severd types of content including streaming audio and
streaming video. One of the mog commonly used plugin goplicaions is
macromedias Shockwave, enabling web designers to create high qudity animation or
video with sound that plays directly within the browser window.

Finding content with a search engine

Specidised Web dtes cdled search engines use powerful data searching techniques
to discover the type of content available on the Web. By using a search engine and
specifying your topic of interest you can find the right Site of information.

Popular Search Engines
- Altaviga— http:/Awww.dtavista.cony

Excite — http:/AMww.excite.com/
Hotbot — http://mww.hotbot.com/
Webcrawler — http:/Aww.webcrawler.com/
Y ahoo! — http:/Aww.yahoo.com/
Google — http:/AMww.google.com/
Metacrawler — http://mww.metacrawler.cony

Electronic Mail

Popular Internet email programs include
Eudora
Microsoft Outlook
Netscape Messenger

If you have an account with an ISP then you can edtablish an emal address. This
unique address dlows other users to send messages to you and adlows you to send
messages to others. A user can set up an account by specifying a unique user name.
When you send a message you must include a persons username in the address eg.
nora@meaths.tcd.ie

When you send emall the message is stored on a server until the recipient retrieves it.
This type of server is cdled a mail server and many use the post office protocol and
are caled POP servers.

Ligserv sysems

One type of mailing lig that uses email is an automated list server or listserv. Users
on the list can post their own messages so the result is an ongoing discussion.

News



The Internet supports a form of public bulletin board cdled news. Many of the most
widdy digributed newsgroups are pat of a sysem caled Usenet. Users post
articles about the groups topic and as others respond they create a thread of linked
aticles. A newsreader program obtains aticles from the news server udng the
network news transfer protocol (NNTP). To see articles posted on a specific topic
you subscribe to the newsgroup addressing that topic.

Major Usenet domains
- Comp — computer related
Sci — science and technology (not computers)
Soc — socid issues and palitics
News — topics related to Usenet
Rec — arts hobbies and recreationa activities
Misc — dl other topics.

Tdnet — Remote Access to disant computers

This is the Internet tool for usng one computer to access a second computer.  You can
send commands that run programs and open text or data files. Connecting to a Telnet
host is easy, enter the address and the telnet program establishes a connection.

FTP

File Transfer Protocol is the Internet tool used to copy files from one computer to
another. When a user has accounts on more than one computer FTP can be used to
transfer data or programs between them.

Internet Relay Chat (IRC)

Internet Relay Chat, or just chat is a popular way for Internet users to communicatein
red time with other users. Chat does not require a waiting period between the time
you send a message and the time the other party receives it. IRC is often referred to
as the CB radio of the Internet because it enables few or many people to join a
discussion.

Accessing the | nter net

Direct Connection

Programs run on the locad computer which uses TCP/IP protocols to exchange
data with another computer through the Internet. An isolated computer connects
to the Internet through a serid data communications port usng SLIP (serid line
interface protocol) or PPP (point to point protocol).

Remote Termina Connection

Exchanges data and commands in ASCIl format with a host computer that uses
UNIX or smilar OS. TCP/IP application programs and protocols al run on the
hog. This is known as a shell account as the command set in UNIX is cdled a
gl

Gateway Connection



Even if a LAN does not use TCP/IP commands and protocols it may provide
some Internet services.  Such networks use gateways that convert commands and
datato TCP/IP format.
Connecting Through aLAN
If a LAN uses TCP/IP protocols for communication within the network it is
smple to connect to the Internet through a router, another computer that stores
and forwards data to other computers on the Internet.
Connecting Through aModem
If there is no LAN on sSte a stand aone computer can connect to the internet
through a serid data communications port and a modem usng ether a shel
account and a termind emulation or a direct connection with a SLIP (serid line
interface protocol) or PPP (point to point protocol) account.
High Speed Data Links
Usng fibre optics, microwave and other technologies it is entirdy practicd to
edablish an Internet connection that is a least 10 times faster than a modem
connection.

0 |SDN service

0 XxDSL services

o Cable modem service

Working on the I nter net

Businesses and Firewdls

A firewdl is set up to control access to a network by people usng the Internet.  Firewals
act as barriers to unauthorised entry into a network that is connected to the Internet,
dlowing outsders access to public access areas but preventing them from exploring
proprietary areas of the network.

A firewdl sysem can be hardware, software or both. 1t works by inspecting requests and
data that travel between the private network and the Internet. If the request or data does
not pass the firewalls security ingpection it is sopped from travelling any further.

I ntranets and Extranets

An intranet is a LAN or WAN that uses TCP/IP protocols but belongs exclusvely to a
corporation, school or organisation. It is accessble only to the organisation’s workers.  If
it is connected to the Internet then it is secured by a firewal to prevent unauthorised
access.

An extranet is an intranet that can be accessed by outsde users over the Internet. To gain
entrance an externd user typicdly mugt log on to the network by providing a vaid user
ID and password.

Intranets and Extranets are popular for severa reasons including
Use standard TCP/IP protocols - gmpler and less expensve to ingal and
configure.
Enable users to work in standard web browsers providing a consstent interface.
Function readily with firewalls and other standard security technologies.



Issues for Business Users and Teecommuters.

Ownership

Any piece of text or graphic retrieved from the Internet may be covered by
trademark or copyright law making it illegd to use it without the owners consent.

Libel

If emall messages are sent through an employers network then the employer may
becomeinvolved if the sender is accused of libel.

Appropriate use

When using a business network to access the Internet users must be careful to use
network resources appropriately.

Commer ce on the www

Usng an e-commerce dte is like browsng through an online catdogue. When you are
reedy to make your purchases you can pay in severd ways,
One time credit card purchases
Provide your persond and credit card information each time you make a
purchase.
Set up an online account
If you think you will make more purchases with the online vendor you can st up
an account a the web ste.  The vendor stores your persond and credit card
information on a secure server and a cookie is placed on your computer disk.
Later when you access your account using a user ID and password the dte uses
the information in the cookie to access your account.
Use electronic Cash
Also cdled digitd cash. Takes the form of a redeemable eectronic certificate
which can be purchased from a bank that provides dectronic cash services. Not
al e commerce web sites accept digital cash yet.
Electronic wallet
Program on your computer that store credit card information, a digita certificate
that verifies your identity and shipping details. Not accepted by al e-commerce
gtes.

Security

Reputable e-commerce dtes use sophisticated measures to ensure that  customer
information cannot fal into the wrong hands. One waly isto use secur e web pages.

One way to provides secure webdtes is to encode pages usng secure sockets layer
(SSL) technology which encrypts the data. Another way is to use secure HTTP (S
HTTP). SSL can be used to encode any amount of data, S'HTTP is used to encode
individua pieces of data.

Electronic Data | nter change

EDI is a key technology for e-commerce as it dlows the computer to computer
exchange between 2 organisations of <andard transaction documents such as



invoices, bills of ladings or purchase orders. It lowers transactions costs because they
can be automaticdly transmitted from ore information sysem to another through a
telecommunications network diminating the printing and handling of peper a one
end and the inout of data a the other. EDI may aso provide dSrategic benefits by
helping a firm lock in cusomers making it eader for customers to order from them
rather than competitors. It can curb inventory costs by minimismg the amount of
time components are in inventory.

EDI differs from emall in that it transmits an actud Structured transaction as opposed
to unstructured text messages such as aletter.

Sler Customer
< Purchasing Orders
ments

P Pey

Shipping notices >

Price updates

pd P
Invoices

Organisations can mogt fully benefit from EDI when they integrate the data supplied
by EDI with applications such as accounts payable, inventory control, shipping and
production planning and when they have caefully planned for the organisationa
changes surrounding new business processes.  Management support and training in
the new technology are essentid. Companies must dso sandardise the form of the
transactions that they use with other forms and comply with legd requirements for
verifying that the transactions are authentic. Many organisations prefer to use private
networks for EDI transactions but are increesingly turning to the internet for this
purpose.

How Intranets support Electronic Business

Intranets are inexpensve, scalable to expand or contract as needs change and
accessble from most computing platforms.  Most companies must support a a
multiplicity of computer platforms that cannot communicate with each other. Intranets
provide ingant connectivity uniting dl computers into a dngle virtudly seamless
network sysem. Web software presents a uniform interface which can be used to
integrate many different processes and systems.

Intranets can help organisations create richer more respondve  information
environments. Internal corporate applications based on the web page mode can be
made interactive usng a variety of media A principle use of intranets has been to
create on line repogtories of information that can be updated as often as required.



This event driven publishing dlows organisaions to respond more rapidly to
changing conditions.

Intranets and group collaboration
Intranets provide a rich set of tools for creating collaborative environments where
members of an organisations can exchange ideas, share information and work together

on common projects regardless of their physical location.

Intranet applicationsfor ebusiness

Finance and Accounting Human Resources
Generd ledger reporting Corporate policies
Project costing Employee savings plan
Annud reports Bendfits enrollment
Budgeting Onlinetrading

Job postings

Corporate

Intranet

Manufacturing and Production Sdes and Marketing
Qudity measurements Competitor andyss
Maintenance schedules Price updates

Design specifications Promotiona campaign
Machine output Sales presentation
Order tracking Sales contacts

See the tables 4-5 — 4-8 in the handouit.

Intranets ca nbe used to amplify and integrate business processes panning more than
one functiond aea . These cross functiond purposes can be co-ordinated
eectronicdly increesng organisationa efficiency and responsvness and can be co-
ordinated wit hthe business process es of other companies. Using Internet technology
dl members of the supply chain ca ningantly communicate with each other usng up
to date informaion to adjust purchasng, logistics, manufacturing, packaging and
schedules.

Table4-9
Figure 4-9.



Management challenges and opportunities

Managers need to carefully review drategy and business models to determine how to
maximise the benefits of Internet technology. Managers should anticipate making
organistional changes to teke advantage of this technology including busness
processes, new relationships with the firms vaue patners and customers and new
busness desgns. Determining how and where to digitdly enable the enterprise with
Internet technology is a key management decision.



