ICT Revision Factsheets

Module ICT2

Section 9 – Network environments

_____________________________________
· Describe the characteristics and relative advantages of network and stand-alone environments.

· Describe the difference between a Local area and a Wide area network.

· Describe the elements of network environments.

LAN (Local Area Network)

network of computers contained within the same geographical area/building

e.g.. a College network

all connections made with cabling (wire or optical fibre)

WAN (Wide Area Network)

A set of computers and/or smaller networks which are connected over a large geographical

area (could be global).

connections require more than just cabling – via modem and the Public Service

Telephone Network (PSTN), dedicated leased line, satellite links

examples of a WAN:

the Internet!

the network which connects all the UK Universities called JANET.

the Somerset libraries network with central computer at County Hall and then links to

all local networks in each Somerset library (e.g. Bridgwater)

Differences between LAN’s and WAN’s

work them out from above ...

Stand alone vs. Networking

General advantages of having computers networked will be:

data transfer is improved

team-working is more effective

communications are enhanced

able to run specialised application software, such as:

E-mail

‘scheduling’ software

every user keeps diary/organiser on the computer and so makes ‘’meetings

scheduling’ possible

network has one copy (only) of any data file which can be accessed from several

different computers, therefore good flexibility about who works where in the office

Additional Hardware/software for networking

each workstation has a network card (server based only???)

cabling

network operating system software (such as Windows NT on the server) – Note the

workstations can still use (say) Windows 98/2000 as this acts as ‘client’ software

What does the network operating system software do?

control the disc space on the server

control any ‘shared peripherals’ (e.g. a printer which is available to several users)

control the printer spooling system (several printouts sent to the same printer in quick

succession will be ‘queued’ or spooled

manage all the user accounts

set up new users
organise them into groups (say for E-mail groups)

change of passwords and permissions to access particular data files or use of programs

enabling/controlling access to network facilities e.g. students can't access colour

printer!

security of data - backup system?

monitoring of ’network traffic’

too many users?

several users all doing large file copying work would quickly slow down

performance/response times

logging use of the network

who logged on when?

what software did each log on use? What Web sites did that user visit in that session?

Software metering – an application package which has been installed may allow only

10 concurrent users

For a LAN, the difference types are:

Peer-to-peer

Server based

Peer-to-peer

each computer is connected to another via a cable into the serial port or a network

card

each computer’s files effectively become a resource available to the other computers

Each computer would still retain its own data files, but other computers have access

i.e. Computer A has access to the files held on Computer B.

each computer would still need on the hard drive its own copy of any software

packages

Plus points for a peer-to-peer (compared to a ‘server based’ network) are:

reduced cost (i.e. no purchase cost for server)

reduced ‘network management’ overheads. Individual users at each computer still

have to take responsibility for their data files

Server based

only need a single installation of all application programs (e.g. Word)

all workstations then access the software from the server. Areal network may well

have a mixture of software available to all terminals from the server and other software

held only on the particular workstation’s hard drive

centrally held and shared application software

likely to need a Manager in charge of the network person (high level of IT skills)
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Server vs. Peer-Peer server based

(NO VAGUE ANSWERS please, such as peer-to-peer is cheaper! )

Topology

The way in which the elements of a network are interconnected/physically laid

out which then determines the cabling and interfaces needed

Different topologies are:

bus

ring

star
Star

--- be able to draw diagram ---

Plus points are:

each computer is independent of the others, therefore the system is unaffected if one

computer or connection fail

data transmission speeds may vary on each cabling link – communications software

must cope with this

centralised control of message switching/security control

easier to add new workstations and/or new networks without disruption to the system

Ring

--- be able to diagram ---

less dependence on a single central computer

routing is simpler as a packet simply circles the 'ring'

very high transmission rates can be possible

data travels on the cable in one direction only

Bus

-- be able to diagram ---

computers connected by a single cable

– although more complex topologies are common, where two buses are joined called

different bus ‘segments’

data travels on the bus cable in both directions

Speed of communication on the network

Affected by:

physical capacity of cable

(different types of cabling: twisted pair, thick Ethernet, thin Ethernet, etc)

protocol limitation

hardware limitations e.g. network cards, modems, etc

difference between analogue and digital. If normal telephone lines are used then the

data sent is analogue and so modems are needed.

data sent on a digital line (ISDN or ASDL) will travel at faster speeds

loading of network / network ‘traffic’
