To begin this topic we must first understand what a Network is_....._._.

A network is a group of computers connected together so that they can send and receive data. The data could
be, for example, Word Processing files, Databases, e-mails etc. Some networks also have the ability to share
hardware such as printers and scanners.

Networks are split into 2 main types;




A Local Area Network (LANY i network that covers a small area such as a buillding, for exampls the school
or an ofice.

Advantages of a LAN

Data can be shared (Such as word processing filkes,
database files, PowserPoint preseniaions oic.)

A file server can be used as a ceniral data siorage
facility .
Perpherals such as pringers can be shared across the

network. This means that anyone on the network can
use tem, not just the compuier they are plugged in o

EBlecironic messages (email} can be sent bebamean
COMPLEETS.

The compuiers on the network can be ocenirally
managed.

You can load fles from any compuizr on the network
onos you have kogged on.

Transmission Media

This i the way the LAN B connecisd and this can be wired or wireless.
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Wired Connections Wireless Connections




LAN - Wired Connections

Coaxial cabling

Thas is cabling where the ceniral cable that ransmits
the data is surrounded by a shield of copper
braiding. This protects it from interference and so
coaxial cabling is found in places such as factories,
where there is a lot of possible interference.
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Twisted Pair cablin

Twasted pair cabling is commonly used in lots of LANS, such as this schoofl's network and many office bulldings. Itis
a simpie type of cabling made up of two copper cables. Itis cheap and can support quie high transmission speeds.
A disadvaniage of is that T is used in a place wih a lot of interierence (e.g. a faciory), the interference could efiect
the signal. However, for most ofices and schoois, twisted cabling is fast enocugh and the signal rarely sufiers from
interierence.

Fibre Optic Cabling
Fibre Opac cables fransmit data as puises of ight. The Eght is refiecied along the cable as shown:

Fibre Optic Advantages: Fibre Optic Disadvantage:
Itis very dificuk 10 break Very expensive t© buy and instali.

Does not sufier from electrical or magnesc inierierence.
Transmiis at very high speeds.




I.AN - Wireless Connections

Infrared
Infrared fransmission (IrDA) is used for very short distances just between two devices, but requires line of

sight. B
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Bluetooth

Uses radio signals to allow communicason over short distances (approx 10m).
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Wifi

Allows devices © exchange data wirelessly using radio waves over the network, including high-speed Internet
connecions. WiFi has a lot of advaniages. Wireless networks are easy © set up and inexpensive. Theyre
also unobirusive -- unless you're onthe lcokout for a plaoeto use your lapiop, you may not even nodce when
you're in a hotspot AN \
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A Wide Area Newwork (WAN) is network that covers a large area such as a budding, for exampie a couniry.

Common WAN examples
= The Internet
= Ajriines — e.g. fight bocking systems
» Bank ATM networks (cash machines)

i  The network of nasonal logery terminals|
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Advantages of WAN's

They aliow you 0o communiCate with someone anywhere in the worid.
You can buy things from anywhere in the world.

Businesses can sell things anywhere in the world.

Peopie can work together from anywhere in the worid.

Transmission Media

This is the way the WAN is connected and this can be wired or wireless.
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AI“ - Wired Connections

Microwave Transmission

This is used in the pubiic ielephone service. Many organisasons use private microwave insiallasons ©
transmit daia between mportant locasons.

Microwave systems are highly direcsonal and use dish aenais.

Optical Fibre

Undersea fibre opac cables connect most of the world's people, businesses and insEusons, not saeliies.
Lying on ccean ficors, these submarine cable systems carry the vast majority of our intiernasonal
communicasons and data. Together, they form the backbone for the data cenires powering the world
wide web.




AN - Wireless Connections

Satellite Links

A satellite is a form of telecommunication link that operates over large distances.
Satellite links use a highly directional, narrow beam two-way transmissions.

A single satellite channel is capable of carrying a very large number of separate transmissions.




The Internet

The Internet has become such a normal part of our daily lives that it's hard to imagine a
time when it wasn't there. We use it so much we forget to ask the obvious: What
exactly is it?

The simplest definition of the Internet is that it's a network of computer networks.

The Internet is the World's Largest Computer Network.

It connects networks all over the world. At its heart is a backbone of high-speed data
communication lines through which any connected computer can trade information with
any other connected computer.

One of the most remarkable things about the Internet is the wealth of information it
puts at your fingertips. It's an incredible fountain of knowledge fed by sources all over
the world. You can find everything from information on the latest cancer research to
strategies for beating the latest computer game. The information never stops, either.
New pages are being added daily. The price of admission? A computer and an Internet
connection through an Internet service provider (ISP).
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To find out more on The Internet see the Intel Education site by clicking below:
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Network InterfFace Card
(NIC)
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Metwork Interface Card also known as MNIC.
MNIC s carry out the tasks that allow a computer to be connected to a network.

It takes data sent by vour computer and converts it to a form that can be sent across
the netwaork.
It takes data coming from the network and passes it to yvour computer processor.

All dewvices on a network require a NIC including printers, scanners, etc.

FPlugs in to yvour computer’'s motherboard




National 5 Theory

In order to fully prepare for National 5 Computing
§ Science you must ensure you understand the
| following theory topics:

Peer-to-Peer

Network

Client Server Network




Peer-to-Peer Network

In s simpdest form, a peer-o-peer (P2P) network i crealed when two or more PCs are connedcied and share
resources withowt going through a separaie server OO,

Pesr o peer is an approach o compuier networking where all compuiers share equivalent responsibility for
processing data. Peer-io-peer networking (also known simphy as peer networking) difiers from cient-servear
networking, where osrain devices hawve responsibility for providing or "serving™ data and ofher devices Consums
or cdherwise act as "ciens™ of those servers.

Benefits of a Peer to Peer Nebwork

You can coniigure COMPUEETSs in peer @ paser workgroups o allow sharing of fles, pringers and ofher resouroes
across all of the devioes. Peer networks allow data o be shared easily in both direcions, whether for downloads o
YOour compuir or updoads from your ComipLser.

On the Infernet, peer o peer networks handle a very high volume of file sharng trafic by distribuing the koad
acnoss many compuiers. Becausse they do not rely excusively on central servers, P2F networks both scale befer
and are more resiient than cient-server networks in case of fallures or frafic boSenecks.

-

. ~ o ' FBIl Risks of Peer-ino-Peoar Sysiomes:
— 5 “‘i——- hepAhwnene Tl gowiscams-saeiv/peenopesr
Advantages Disadvantages

No need for a network operating system Files and folders cannot be centrally backed

up
Does not need an expensive server as Because each computer might be being
individual workstations are used to access accessed by others it can slow dowwn the
the files performance for the user
Mo need for =pecialized staff as network Files and resources are not centralhky
technicians because each u=ser =et=s their organized in a “=hared area’. They are stored
owen permissions as to which files they are on individual computers and might be difficult
wwilling to share to find
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Much sasier to =et up than a client-server -
does not need specialist knowledge

If one computer fails it will not disrupt any
other part of the netwwork, it just means
those files aren’t awvailable to users at that
time

En=suring that wiruses are not introduced to
the network is the responsibility of each
individual user

There iz little or no =ecurity besides the
permissions. U=sers often do not need to log
on to their workstations
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Client Server Network

L& computer network i=s referred to as clientfserver if (at least) one of the computers 1= used to
"zarve" other computers referred to as "clients". Besides the computers, other type=s of

dewvices can be part of the network. Byw accessing the server, clients are then able to reach
shared files and information sawved on the serving computer.

COne of the conseguences of a client/server network i= that, if the =erver i= turned OFF, it=s
rezources and sometimes most of the resources on the network are not awvailable. In fact, one

way to =et up a clientfserver network 1= to hawve more than one server. In this case, each
zerver can play a different role, for example:

Advantages Disadvantages

All files are stored in a central location A specialist netwwork operating system is needed

Metwrork peripherals The =erver is expensive to purchase

Backups and network security is controlled centralhy fz:dc:'clltst staff such as a Network Manager are

U=zers can access shared data which i= centralhy

If any part of the network failz a lot of disruption can
controlled
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File Server

prowides central disk storsgs for users” programs and dats on the netaork

Printer Serwer Alllows 3l of the client stations to usse the printer controlled by the printsr server

Int=rmeat & Mail Server an Intermet server allows 3ll the wssrs on a3 netawork to access the Intsrmeet, and & Mmail ssrver managess slectronic mail {E-
il

Cratasbsss Server mansgses 3 large dastasbsss that may be scoesssd by cli=Ent stations
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Web / Cloud Storage %

Cloud Storage allows users to back up data fo a server; hosted by a cloud service provider - e.g. iCloud.
DropBox, Microsoft SkyDrive
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Cloud storage surfaced as a way for businesses to store more and more data as inexpensively as possible.
Massive amounts of dafa required expensive storage hardware. Enter the cloud storage model. where a
third party provider stores all of data. This minimises the invesiment in storage hardware, power, and

mMandgement ExXpenses.

The cloud sforage data is then available through any Infernet-connected device via a user interface that
is provided by the cloud vendor.

Physical data storage. such as an external hard drive. can be lost or damaged. The physical data is at
constant risk. Data in the cloud however, exists somewhat abstractly and cannot be fractured. Most

service providers also of fer redundant sforage; in the unlikely chance one of their data enfers is hitby a
natural disaster or power outage, the data will still be safe and available to the user through an identical

storage in a separate data cenfre.

The result is a fast storage system that exists in af least three spaces at any given time. Most data
centres allow (af least) two highly secure physical spaces, along with the cloud/Internet environment
where users access their data.




