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Learning Outcomes

At the end of this lecture, you should be able to:
• define what a computer network is
• describe the different types of computer networks
• differentiate the client-server and peer-to-peer network models
• explain the different types of network topologies
• elaborate the terms network latency, throughput and bandwidth
• list out the components that make up a network
• distinguish between wired and wireless networking methods
• understand the concept behind bit streaming
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Computer Networks

A computer network is a communication system that connects two or more 
computers so that they can exchange information and share resources. Networks 
can be set up in different arrangements to suit users' needs.
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ARPAnet

One of the earliest forms of networking (i.e., 1970 in the USA) was the Advanced 
Research Projects Agency Network (ARPAnet). 
• ARPAnet was an early form of packet switching wide area network (WAN)

connecting several large computers in the Department of Defense. It later 
expanded to include university computers.
• It is generally agreed that ARPAnet 

developed the technical platform for what 
we now call the internet.

4

ARPAnet Coverage, 1973



Wide Area Network (WAN)

Wide area networks (WANs) are used when computers or networks are situated a 
long distance from each other (i.e., in different cities or on different continents).
• can be formed by joining several LANs together using a router or modem
• a common example of use of WAN: the 

network of automated teller machines 
(ATMs) used by banks
• usually make use of a public 

communications network (i.e., telephone 
lines or satellites), but they can use 
dedicated or leased communication lines 
which can be less expensive and more 
secure (less risk of hacking, for example)
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Local Area Network (LAN)

As personal computers developed through the 1980s, a local network began to 
appear. This became known as a local area network (LAN).
• much smaller networks than WAN
• usually contained within one building, or 

within a small geographical area
• can consist of several computers and 

devices (e.g., printers) connected to hubs or 
switches
• one of the hubs or switches is usually 

connected to a router and/or modem to 
allow the LAN to connect to the internet or 
become part of a WAN
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Wireless Local Area Network (WLAN)

Wireless LANs (WLANs) are similar to LANs but there are no wires or cables. 
• provide wireless network communications over short distances (up to 100m) 

using radio or infrared signals instead of using cables
Devices, known as wireless access points (WAPs), are connected into the wired 
network at fixed locations
• WAPs have limited range; most 

commercial LANs (e.g., at college 
campus or airport) require several 
WAPs to permit uninterrupted wireless 
communications
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Metropolitan Area Network (MAN)

In recent years, another type of network – a metropolitan area network (MAN) –
has emerged.
• MANs are larger than LANs as they can connect together with many small 

computer networks (e.g., LANs) housed in different buildings within a city (e.g., a 
university campus).
• MANs are restricted in their size geographically to, for example, a single city.
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Personal Area Network (PAN)

A personal area network (PAN) is a type of wireless network that works within a 
very small area (i.e., immediate surroundings)
• connects cellphones to headsets, keyboards to cellphones, etc.
• enables wireless devices to interact with each other
• most popular PAN technology: Bluetooth, with max range of around 33 ft.
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Comparison of Network Sizes

The following can be used as a guide for deciding the size of a network:

• WAN – 100 km to over 1000 km
• MAN – 1 km to 100 km
• LAN – 10 m to 1000 m
• PAN – 1 m to 10 m
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Private and Public Computer Networks

Networks can be categorized as private or public.
• Private networks are owned by a single company or organization (often LANs or 

intranets with restricted user access, i.e., user credentials are required to join the 
network).
• Public networks are owned by a communications carried company (such as a 

telecoms company).
• Many organizations will use the network and there are usually no specific password 

requirements to enter the network, but sub-networks may be under security management.
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Network Architectures

Network architecture describes how a network is arranged and how resources are 
coordinated and shared. It encompasses a variety of different network specifics, 
including network topologies and strategies.
• Network topology describes the physical arrangement of the network.

• Network strategies define how information and resources are shared. We will 
consider two types of networking structures:
• client-server
• peer-to-peer (P2P)
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NETWORK STRATEGIES

Client-Server
The client-server network uses separate dedicated servers and specific client 
workstations; client computers are connected to server computer(s).
• Terminology:

• client – a computer in a network that is not a central point of control
• server – a computer in a network that is a point of control

• Users can access most of the files, which 
are stored on dedicated servers.
• Server dictates which users can access 

which files. (Note: sharing of data is the 
most important part of the client-server 
model)
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NETWORK STRATEGIES

Client-Server
• A client-server network:

• allows installation of software onto a client's computer
• model uses central security databases which control access to the shared resources

• Once a user is logged into the system, they will have access to only those 
resources (e.g., printer) and files assigned to them by the network administrator. 
• offers greater security than peer-to-peer networks

• Client-server networks can be as large as you want them to be, and they are 
much easier to scale up than peer-to-peer networks.

14



NETWORK STRATEGIES

Client-Server
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Advantages Disadvantages

Files can all be in a single place and backed up 
regularly – this means each user does not need to be 
responsible for this.

Can be very expensive to set up due to the need to 
buy expensive equipment (e.g., servers).

Security for the network can be controlled from a 
central point, meaning each user does not need to be 
responsible for this.

Expensive to maintain as specialist knowledge is 
required to setup and maintain the servers.

Levels of access can be applied to resources and data 
on the servers, so only those that should have access 
will do so. This is beneficial when some data and 
resources need to be kept confidential.

Failure of a server will mean that functionality is 
unavailable for all users. For example, no user can 
access their files if a file server fails.

Note: Client-server networks can become 
bottlenecked if there are several client requests at the 
same time.

Updates for any software or network peripherals can 
be rolled out from a central location. Therefore, the 
business is not reliant on each user installing updates.



NETWORK STRATEGIES

Client-Server: Types of Servers

16

Server Type Function

File server • stores and manages data files (saves need for extensive storage space on client 
device)

• allow access of files and any publicly shared files available from any client device
• allow a central backup of all data to be made

Web server Stores, processes and transmits web pages

Mail server • sends and receives e-mails
• stores incoming e-mails for user that can be downloaded when requested
• forwards outgoing messages to correct destination
• can be set to check for inappropriate content, spam, or viruses and malware

Application server • installs and runs software applications
• provide a platform to run both desktop and web applications



NETWORK STRATEGIES

Client-Server: Types of Servers
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Server Type Function

Print server • receives print jobs from client computers and sends them to correct printer
• allows many client computers in a network to use the range of printers available

FTP server • manages the transfer of data that uses the file transfer protocol (FTP)
• keeps a log of all activity involving FTP
• used a lot in the transfer of files over the internet

Proxy server • acts as an intermediary between clients and other servers by receiving client 
requests and forwarding them on to the relevant server

• provides an added level of security in a network, protecting clients from directly 
accessing resources on another server (can act as a firewall in this regard)

Virtual server • shares the hardware of another server
• created using virtualization software on another server
• can be given the capabilities of any physical server
• e.g., business uses 3rd party virtual servers to act as a web server for its website 

(allows hosting company the ability to host several websites on the hardware of a 
single physical server)



NETWORK STRATEGIES

Client-Server
A company/user would choose a client-server network model for the following 
reasons:
• Company/user has large user-base (is not disadvantageous for smaller groups of 

people working on independent projects but need to share and access data 
outside of group)
• Access to network resources needs to be properly controlled
• Need for good network security
• Company requires its data to be free from accidental loss (i.e., data needs to be 

backed up at a central location)
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NETWORK STRATEGIES

Peer-to-Peer (P2P)
On a peer-to-peer (P2P) network, each node (referred here as peers) joins the 
network to allow:
• provision of services to all other network users
• other users on the network to simply access data from another node
• communication with other peers connected to the network
• peers to be both suppliers and consumers 

(unlike the client-server model – consumers 
and resources are kept separate from each 
other)
• peers to participate as equals on the network 

(also different from client-server model - web 
server and client have different responsibilities)
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NETWORK STRATEGIES

Peer-to-Peer (P2P)
The peer-to-peer (P2P) model has no central server.
• Each of the nodes (workstations) on the network can share its files with all the 

other nodes, and each of the nodes will have its own data.
• No central storage ⇒ no requirement to authenticate users
This model is used in scenarios where no more than 10 nodes are required (e.g., 
small business) where it is relatively easy for users to be in contact with each other 
on a regular basis.
• More than 10 nodes lead to performance and management issues.
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NETWORK STRATEGIES

Peer-to-Peer (P2P)
Also, no central storage ⇒ no central security system.
• impossible to know who is authorized to share certain data
• users can create their own network node share point, which is the only real 

security aspect (gives them some kind of control)

A user would choose the peer-to-peer network model for one or more of the 
following reasons:
• network of users is fairly small
• no need for robust security
• require workstation-based applications rather than being server-based
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NETWORK STRATEGIES

Peer-to-Peer (P2P)
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Advantages Disadvantages

Relatively cheap to set up; no need to buy expensive 
servers.

If a peer computer is being accessed by another peer 
computer, it can affect the performance of the 
computer and cause it to run slower.Requires little technical knowledge to set up.

Users are able to share data and resources. The data stored on each peer computer is not 
centrally backed up by the network.
⇒ If a peer loses the data, it is lost for everyone unless 
they have a copy saved locally on their computer.

Often has less traffic than client-server structure.

Users have full control over the data stored on their 
computer.

The public files shared by a peer computer may be 
disorganized and difficult to navigate, because there is 
no central organization system in place.

If a peer computer fails, this will only have a minor 
effect on the rest of the peers in the network. It will 
just mean that any data that the user had made public 
will be temporarily unavailable.

Each user in the network is responsible for the 
security of their peer computer. Virus infections, for 
example, can be passed to other peer computers in 
the network.



Network Topologies

A network can be arranged or configured in several different ways. This 
arrangement is called the network's topology. Some common topologies are:
• ring network
• bus network
• star network
• mesh network
• hybrid network
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NETWORK TOPOLOGIES

Ring Network
In a ring network topology, all nodes are connected in a ring formation.
• cable forms a closed loop with all computers and devices 

arranged along the ring
• data transmitted will travel from node to node on the 

entire ring in a single direction until it reaches its 
destination
• Main disadvantage: if any node fails, THE ENTIRE 

NETWORK FAILS
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NETWORK TOPOLOGIES

Bus Network
A bus network topology uses a single central cable to which all computers and 
devices are connected.
• easy to expand and requires little cabling
• data only flows in 1 direction
• if data is being sent between devices, 

then the other cannot transmit
• terminators are needed at each end to 

prevent signal reflection (bounce)
• each node looks at each packet and determines whether the address of the 

recipient matches the node address or not
• if it matches, accept packet;
• otherwise, packet is ignored
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Packet: message/data sent over a network from node 
to node; contains sender address, recipient address, 
and actual data



NETWORK TOPOLOGIES

Bus Network
Advantages:
• even if one node fails, the remainder of the network continues to function
• easy to increase size of network by adding additional nodes

Disadvantages:
• if main cable fails, the whole network goes down
• performance of network deteriorates under heavy loading
• network is not secure since each packet passes through every node

Bus networks are more suitable for situations with a small number of devices with 
light traffic occurring (e.g., a small company or an office environment).
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NETWORK TOPOLOGIES

Star Network
A star network topology uses a central hub/switch, and each computer/device is 
connected to the hub/switch.
• data going from host to host is directed through the 

central hub/switch
• each computer/device has is own dedicated connection 

to the central node (hub/switch)
• typically a client-server type of network
• how packets are handled depends on whether the 

central node is a hub or switch
• hub: all packets will be sent to every device/node on the 

network, and left to be accepted or ignored based on if their recipient addresses match
• switch: only the node with the same recipient address is sent the packets
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NETWORK TOPOLOGIES

Star Network
Advantages:
• data collisions are greatly reduced due to the topology
• more secure; security methods can be applied to the central node and packets only 

travel to nodes with the correct address
• easy to improve by installing an upgraded hub
• if one of the connections is broken, it only affects one of the nodes

Disadvantages:
• initial installation costs are high
• if central hub/switch fails, then the whole network goes down

Star networks are useful for evolving networks where devices are frequently added or 
removed. They are well suited to applications where there is heavy data traffic.
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NETWORK TOPOLOGIES

Mesh Network
• A type of peer-to-peer network
• There are two types of mesh network topologies: routing and flooding.

• Routing: nodes act like a router so that data is directed to its destination by the shortest 
route (can be re-routed if any of the nodes in the route fails)

• Flooding: data is sent via all the nodes and uses no routing logic
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NETWORK TOPOLOGIES

Mesh Network
Advantages:
• easy to identify where faults on the network have occurred
• any broken links in the network do not affect other nodes
• good privacy and security, since packets travel along dedicated routes
• network is relatively easy to expand

Disadvantages:
• a large amount of cabling is needed (expensive and time-consuming)
• setup and maintenance is difficult and complex
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NETWORK TOPOLOGIES

Mesh Network
• The internet and WANs/MANs are typical uses of mesh networks.
• Many examples include industrial monitoring and control where sensors are set 

up in mesh design and feedback to a control system which is part of a mesh. 
• Examples include:

• medical monitoring of patients in a hospital
• electronics interconnectivity (e.g., systems linking large screen televisions, DVDs, etc.); each 

device will be in a location forming the mesh
• modern vehicles use wireless mesh network technology to enable the monitoring and control 

of many of the components in the vehicle
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NETWORK TOPOLOGIES

Hybrid Network
A hybrid network is a mixture of two or more different topologies.
• Main advantages and disadvantages depend on which types of networks are used 

to make up the hybrid network.
• However, an additional disadvantage is that they can be very complex to install, 

configure and maintain.
• Additional advantages include:

• They can handle large volumes of traffic.
• Easy to identify where a network fault has 

occurred.
• They are very well suited to the creation of 

larger networks.
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Network Latency

Latency measures delay. Delay is simply the time taken for a data packet to reach 
its destination after being sent. 
• Latency is measured as round trips, although it may sometimes be measured in 

one-way trips. 
• However, round-trip measurements are more common, because devices usually 

wait for an acknowledgment from the destination machine to be returned before 
transmitting the complete set of data. This acknowledgment verifies the 
connection to the destination device.
• Higher network delay and latency ⇒ longer time taken for data to reach 

destination
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Network Throughput

Throughput refers to the amount of data able to be transmitted and received during a 
specific time period. This means the throughput metric measures the average rate at which 
transmitted messages successfully arrive at the relevant destination. 
• The average throughput of data on a network gives users insight into the number of 

packets successfully arriving at the correct destination.
• To achieve a high level of performance, packets must be able to reach the correct 

destination. If too many packets are getting lost during transmission, then network 
performance is likely to be insufficient.

• In most cases, the unit of measurement for network throughput metric is bits per second 
(bps). This is used interchangeably with data packets per second, which also represents 
throughput. 

• When we measure network throughput, an average is taken and is often considered to 
be an accurate representation of overall network performance.
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Network Bandwidth

Bandwidth refers to the amount of data that can be transmitted and received 
during a specific period. For instance, if a network has high bandwidth, this means 
a higher amount of data can be transmitted and received.
• Like throughput, the unit of measurement for bandwidth is bits per second (bps). 

Bandwidth can also be measured in gigabits per second (Gbps) and megabits per 
second (Mbps). 
• High bandwidth does not necessarily guarantee optimal network performance. 

• e.g., if the network throughput is being impacted by packet loss, jitter, or latency, your 
network is likely to experience delays even if you have high bandwidth availability.

• Jitter is the variation in the time between data packets arriving, caused by network 
congestion, or route changes. The longer data packets take to transmit, the more jitter affects 
audio quality. 

• Sometimes, bandwidth is confused with speed, but this is a widespread 
misconception. Bandwidth measures capacity, not speed.
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Network Latency vs. Throughput vs. 
Bandwidth
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COMPONENTS IN A NETWORK

Network Interface Card (NIC)
A network interface card (NIC) is an electronic circuit board that is inserted into a 
device's motherboard.
• first component needed for a computer to connect to a network
• provides a device with a media access control (MAC) address (unique, made up of 

manufacturer's ID and serial number)
• MAC address is used to uniquely identify the device when 

connected to a network

• also exists in wireless form as wireless network 
interface cards (WNIC)
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COMPONENTS IN A NETWORK

Hubs
Hubs are used to connect multiple devices together and manage the traffic.
• often used to connect several devices to form a LAN (e.g., a star network)
• main task: take any data packet (a group of data being transmitted) received at 

one of its ports and then send the data to every computer in the network
• not a very secure method of data distribution; also wasteful of bandwidth
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COMPONENTS IN A NETWORK

Switch
Switches are like hubs but are more efficient in the way they distribute the data 
packet.
• connects several devices to form a LAN (e.g., a star network)

• when devices are connected to the switch, a MAC address source table is created

• unlike a hub, a switch checks the data packet received and works out its 
destination address(es) and sends the data to the appropriate computer(s) only
• switch looks up which MAC address is the intended destination of the packet
• greatly reduces the amount of traffic on network and the possibility of data collisions 

occurring
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Switch flow diagram



COMPONENTS IN A NETWORK

Repeaters
Repeaters are devices which are added to transmission systems to boost the signal 
so it can travel greater distances.
• amplifies signals on both analog (copper cable) and digital (fiber-optic cable) 

communication links
• can also be used on wireless systems to boost signals to prevent any 'dead spots' 

in the Wi-Fi zone
• termed as non-logical devices; they boost all signals which have been detected, not selective
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COMPONENTS IN A NETWORK

Wireless Access Points (WAP)
A wireless access point (WAP) allows a wireless device to connect to a wired 
network.
• receives wireless data signals and then uses the wired network to transmit them 

to their destination, often via a switch
• supports connection of multiple wireless devices to the same network WAP, 

therefore it connects devices to the network by effectively creating a wireless 
LAN
• has a limit to the number of connected devices (i.e., 15-20 devices)

• because of this, larger organizations will have multiple WAPs distributed throughout the 
building

• signal strength for a connection to a WAP also deteriorates with distance
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COMPONENTS IN A NETWORK

Bridges
Bridges are devices that connect one LAN to another LAN that uses the same protocol 
(communication rules).
• often used to connect different parts of a LAN together so that they can function as a 

single LAN
• useful if a LAN is segregated across multiple 

buildings

• also uses MAC addresses to forward data 
to the correct destination, like a switch
• checks data packets against MAC address 

source table
• if data packet's destination is in another 

segmented part of the network, packet is 
forwarded "across the bridge" to that part 
of the LAN

• if data packet's destination is within the 
same part of the network, packet is ignored 
and left to continue to its destination
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COMPONENTS IN A NETWORK

Gateway
A gateway is a network component that joins different LANs together.
• acts a key point for data on its way to or from other networks
• converts data packets from one protocol to another
• can also act as routers, firewalls, or servers (any device that allows traffic to flow 

in and out of the networks)

A common gateway component used to connect LANs is called a router.
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COMPONENTS IN A NETWORK

Router
Routers enable data packets to be routed between the different networks (e.g., to 
join a LAN to a WAN). 
• takes data transmitted in one format from a network (which is using a particular 

protocol), and converts the data to a protocol and format understood by another 
network – this allows them to communicate via the router
• assigns a device with an IP address (unique to device, used to identify its location 

in the network)

44Router flow diagram



Wired Networking

There are 3 main types of cable used in wired networks:
• twisted pair cable
• coaxial cable
• fiber optic cable
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(left to right) Twisted pair cable, coaxial cable, fiber optic cable



WIRED NETWORKING

Twisted Pair
Twisted pair is a type of copper cable that has 2 separate insulated wires that are 
twisted around each other.
• cables are then covered by an outer layer that acts like a jacket
• transmit electric current
• used for telephone communications and normally as part of an ethernet network

Two types:
• unshielded: used by residential users
• shielded: used commercially; cable contains a thin metal foil jacket which cancels 

out some of the external interference
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WIRED NETWORKING

Twisted Pair
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Advantages Disadvantages

Crosstalk (a signal transmitted from one channel to 
another) is minimized

Can be susceptible to electromagnetic interference

Is the lowest cost to manufacture and purchase Has the shortest distance that a signal can be carried 
before it will begin to deterioriate

Has a higher level of bandwidth than coaxial



WIRED NETWORKING

Coaxial Pair
Coaxial is a type of copper cable that has a central wire surrounded by an insulating 
layer.
• also have an outer later that acts like a jacket
• used to carry radio frequency signals
• used in applications (e.g., TV and Cable TV connections) as well as some internet 

connections
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Advantages Disadvantages

Low cost to manufacture and purchase Has the lowest level of bandwidth of the three cable 
types

Lower error rate because the central wire is within a 
faraday shield (a special shield used to block 
electromagnetic interference)

The way in which a coaxial cable is insulated can make 
it difficult to install and maintain



WIRED NETWORKING

Fiber Optic
Fiber optic is a type of cable that is made up of lots of very fine threads of glass.
• covered with an outer layer
• becoming more prominently used in networks, because they can transmit data 

much faster
• uses pulses of light instead of pulses of electricity to transmit data
• used in modern internet connections and in high performance networks where 

large amounts of data are transmitted
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Advantages Disadvantages

Has the highest level of bandwidth available of the 
three cables

Has the highest cost for manufacture and purchase

Can carry signals for a much longer distance without 
deterioriation

Can be difficult to install due to how fragile the glass 
tubes can be



Wireless Networking

Wireless connections do not use a solid substance to connect sending and receiving 
devices. Rather, they move data through the air.

Both Wi-Fi and Bluetooth offer wireless communication between devices.
• both use electromagnetic radiation (radio waves, microwaves, or infrared) as the 

carrier of data transmission
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Frequency and wavelength of magnetic radiation



WIRELESS NETWORKING

Wi-Fi
Wi-Fi uses radio signals and is the most commonly used wireless communication 
method.
• Each device that wants to make a wireless connection will broadcast a radio 

signal.
• A router or WAP will receive these wireless signals and process them.

• Router/WAP will also broadcast radio signals that will be received and processed by each 
device when it is receiving data that has been transmitted.

• Wi-Fi currently transmits data at frequencies of 2.4 GHz and 5 GHz
• frequency is much higher than those used by mobile networks
• considered high frequencies (which are required to send larger amounts of data)
• current limit for Wi-Fi data transmission is approx. 450 Mbps
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WIRELESS NETWORKING

Wi-Fi

52

Advantages Disadvantages

Several wireless capable devices can connect to a 
single router or WAP.

The speed at which data can be transferred decreases 
as more devices connect to a wireless network.

The high level of frequency used means that large 
amounts of data can be transmitted at a time.

Less secure than a wired connection.

More recent Wi-Fi standards are backward compatible 
with previous ones.

Radio signals can be subject to interference.

Has quite a large range of approximately 100 m.

It does not require a line of sight, so it can work 
through obstacles.



WIRELESS NETWORKING

Bluetooth
Bluetooth also uses radio signals to create a wireless connection between 2 
devices. It uses the radio frequency 2.45 GHz.
• To establish a connection, devices need to be within 10 m of each other.
• The 2 devices requesting a wireless connection using Bluetooth must have 

matching profiles.
• e.g., If a mobile device wants to connect to a headset to allow sound to be transmitted, they 

must both have the profile that allows this.
• Bluetooth profiles define what kind of data a Bluetooth module is sending.
• This is to stop pointless Bluetooth connections from being made (e.g., wireless mouse to 

digital camera).
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WIRELESS NETWORKING

Bluetooth
To create a connection, the Bluetooth transmitter is turned on in a device. The 
device will then begin to transmit the radio signals.
• Any device that has a matching profile, within range, will pick up the radio signals 

and will then identify with the sender as a possible device to connect to.
• The required device for connection can then be chosen.
• The devices will then be paired together.
• This can sometimes require entering a PIN code for added security.
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WIRELESS NETWORKING

Bluetooth
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Advantages Disadvantages

It requires a low level of power consumption. Has a limit of 10 m for a connection.

It does not require a line of sight, so it can work 
through obstacles.

A limited number of devices can be connected at a 
time. 
• The latest Bluetooth 5 specification allows up to 7 

device connections simultaneously to a primary 
device in active mode.

Can be made more secure by requiring a PIN code for 
connection.

Has a lower level of bandwidth available than Wi-Fi.

There will be less interference as other wireless 
connections transmit on different frequencies.



Bit Streaming

Bit streaming is a contiguous sequence of digital bits sent over the internet or a 
network that requires a high-speed data communication link (e.g., fast broadband).
• Since bit streaming often involves very large files (e.g., video), it is necessary for 

the files to undergo some data compression before transmission. 
• It is also necessary to have some form of buffering to ensure smooth playback of 

the media files.
• buffering: store which holds data temporarily

• Data transmission rate from file server to the buffer must be greater than the rate 
at which data is transmitted from buffer to media player
• larger buffer ⇒ better control over bit rate being sent to media player
• bit rate: number of bits per second that can be transmitted over a network; a measure of the 

data transfer rate over a digital telecoms network
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Bit Streaming

• The media player always checks to ensure data lies between a minimum value 
(low water mark) and a maximum value (high water mark)
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Bit streaming



Bit Streaming
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Advantages Disadvantages

• no need to wait for a whole video or music file to 
be downloaded before the user can watch or listen

• no need to store large files on your device
• allows video files and music files to be played on 

demand (as required)
• no need for any specialist hardware
• affords piracy protection (more difficult to copy 

streamed files than files stored on a hard drive)

• cannot stream video or music files if broadband 
connection is lost

• video or music files will pause to allow the data 
being streamed to 'catch up' if there is insufficient 
buffer capacity or slow broadband connection

• streaming uses up a lot of bandwidth
• security risks associated with downloading files 

from the internet
• copyright issues



Bit Streaming

Bit streaming can be either on demand or real time.
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On demand Real time

• Digital files stored on a server are converted to a 
bit streaming format (encoding takes place and the 
encoded files are uploaded to a server).

• A link to the encoded video/music file is placed on 
the web server to be downloaded.

• The user clicks on the link and the video/music file 
is downloaded in a contiguous bit stream.

• Because it is on demand, the streamed 
video/music is broadcast to the user as and when 
required.

• It is possible to pause, rewind and fast forward the 
video/music if required.

• An event is captured by camera and microphone 
and is sent to a computer.

• The video signal is converted (encoded) to a 
streaming media file.

• The encoded file is uploaded from the computer to 
the dedicated video streaming server.

• The server ends the encoded live videos to the 
user's device.

• Since the video footage is live it is not possible to 
pause, rewind or fast forward.



Summary

This lecture has covered the following:
• Network Types
• Network Strategies: Client-Server and Peer-to-Peer (P2P)
• Network Topologies
• Network Latency, Throughput, and Bandwidth
• Components in a Network
• Data Transmission Methods: Wired vs. Wireless Networking
• Bit Streaming
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