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Topic 6: Telecommunications, internet and wireless technology 

 

Learning outcomes 

By end of this topics, student should be able to: 

• Identifying the components of communication networks 

• Identifying the technologies and the supporting role 

• Assessing the technology standards and why they matter 

 

6.1  Components of communication networks  

A computer network connects at least two devices on the network connection. The basic 

network set up comprises the following. 

 

 

 

 

 

 

 

 

 

This is a simple network demonstrating the connection of the local terminals within a business, 

a switch, a router and the external network (internet). An important part of this infrastructure 

is the network operating system (NOS) which channels and handles transmissions on the 

network and manages network resources (all the connected devices, bandwidth and so forth). 

For example, Linux or Microsoft Windows Server. The functions include accessing and storing 

web pages and associated data or hosting the network operating system. 

Hubs. These are gadgets which connect separate components facilitating data exchange 

between the connected devices. A switch has a more advanced role, as it is able to filter the 

data which can be transferred within the network between devices. These two mainly work for 

the local network- or a communication within the business. 

Router. This device processes the exchange of data with the external network ensuring that 

the data is relayed to the right address. All these components have their own software which 

ensure the devices are functionally capacitated to hold, relay and process different types of 

date. 

Internal User 1 Internal User 2 

Switch 

Router External users 



Software defined networking. This is a modern technique in which the network control 

functions are managed by one central application, based on a cheap or commodity hardware 

isolated from the network devices. Such is more appropriate where the cloud environment is 

utilised since the devices provide additional flexibility to efficiently manage network resources. 

 

6.2. Internet technologies and their supporting role 

Understanding the telecommunications infrastructure requires picturing the interaction of the 

different technologies. This includes the supporting technologies. 

Apart from the internet, several aspects can be looked at. 

 

Internet service provider. This is a business providing fixed infrastructure, or mobile data 

service platforms. Examples include Maxis in Malaysia or Singtel in Singapore. 

Internet addresses or architecture. Every device on the internet is assigned an address known 

as Internet Protocol address. When one device sends data, it will be relayed to a specific 

address. This is relayed across the infrastructure components in the figure 6.1. The data is then 

reconstructed to appear as it was supposed to. Several other aspects come into play. 

Virtual Private networks (VPNs). A VPN is a protected, private network which is encrypted 

over the public network. For a business, the VPN configures it such it provides the security 

needs on their communications platform just as the commercial providers do. The network 

accommodates both voice and data communications exchange. 

The web. The world wide web utilises standard conventions for storing, accessing, formatting, 

and displaying internet data. The format used is called the hypertext- which has links (usually 

default in blue font and underline) which also associates embedded objects such as videos, 

audio files and so forth. These are linked on a hypertext markup language (HTML). This 

hypertext language is retrievable by web browsers such as Internet edge, Google chrome or 

iOS safari. The browser software retrieves these web pages which are stored on a host server 

based on the hypertext transfer protocol (HTTP), the communication convention that enables 

the transfer of information on the web. When one opens a website for a bank, for example 

www.bank.com,  the browser asks for permission to access the uniform resource locator 

(URL) which is the directory path for the webpage.  

 

Utilizing the internet 

With the internet becoming a useful resource, businesses can gather some sort of intelligence 

on what is available. Not all of the information is however verified or true. Thus employees 

http://www.bank.com/


have to filter and diligently search for what information has value to them in solving certain 

business problems based on how others have done it, while paying attention to what can be 

applied to a business. Regardless of the extent of data and information available, the user has 

to be mindful of establishing the credibility of the information sources. The following can be 

useful in assisting with the search. 

 

Search engines. Search engines are the software which is created to filter through the millions 

of web pages available on the internet to bring files which most likely contain that which the 

user is seeking for. These run computer algorithms which are designed to match for example, 

common themes, words, phrases, documents as well as what other previous users found to be 

useful. Its also important to note that such engines are influenced by businesses who can pay 

the search engine platform owner to have their pages ranked above others. This is the case with 

search for products or services. The most common search engines are google.com (which can 

have a localised URL for faster performance mostly in a particular country)., yahoo.com or 

bing.com. 

 

Mobile search. The increased internet access through smart phones has stirred the optimisation 

of search engines to have interfaces that are designed for smart phone. For example, the screen 

size is smaller, meaning the websites also are built to ensure an appropriate experience of a 

smart phone user, who might be roaming – using a touchpad as opposed to a mouse. Thus the 

support concerns are to ensure that the website, the search engines allow for example, a 

shopping experience on an amazon website competing with local ecommerce platforms to sell 

the same products. What do you think are considerations for a website or search engine built 

for mobile phone access? How can this relate to page navigation? Use – say for user manuals 

(for a mechanic accessing a do it yourself advice or a ladies clothing recommendation)? What 

about phone memory and network stability? 

 

Semantic search. Another important aspect is for the search engine to understand with 

accuracy what a user is search for. Search engines therefore build algorithms which attempt to 

interpret what the user is search for by making sense of the words typed. Google for example 

gone an extra mile of predicting what else a user may need to enhance what they could be 

possibly looking for. This builds on what others have asked for previously, common questions 

and so forth. This may also mean the user can be fed what they are not looking for as well as 

human thought or communication goes beyond what is obvious. It can include non-verbal 



aspects which cannot be immediately captured by search engines, or when the user has an 

abstract idea of what they are looking for difficult to define in terms of words. How can this 

then be a problem to businesses say, that are competing to sell to the customer what they are 

not sure they are looking for? How does then present ideas in images that they put on the 

internet or frequently asked questions and so forth? 

 

Social search. This a search which incorporates social aspects of the user to tailor make search 

results based on the user’s profile and social network (friends). This narrows down the search 

results from millions to millions less results which can be linked to a user’s friends, or friends’ 

searches or preferences. 

With all these supporting resources, which are being advanced to incorporate Internet of Things 

(IoT) where sometimes apps are actively listening to one’s conversations through the 

microphone and store this data to help with future searches a lot of opportunities and threats 

exist. No one knows with certainty how far the technologies are going to evolve into. The 

integration of multiple gadgets including sensors on different interconnected gadgets linked on 

some sort of network is what is called Web 3.0. 

 

6.3 Internet technology standards 

Almost every mobile device now coming on the commercial market is internet access enabled. 

For these devices to be able to make use of the technology infrastructure certain standards are 

required. The same applies to different devices which are now coming as wi-fi ready for 

example smart TVs, smart fridges and so forth. What makes these devices able to communicate 

with each other? 

 

6.3.1 Cellular systems 

The most wired or connected country in the world is South Korea which has a score of 9.55 

out of 10. The country has an average download speed of 186.06MBps (megabites per second) 

with 98.3% as 4G available (Circleloop, 2021). Most companies which were long behind in 

their connectivity leapfrogged the lag through mobile connectivity. Essential concepts are 

important to understand on how the connectivity works. 

 

The Global System for Mobile Communication (GSM). This is the bandwidth is based on 

time division multiple access and is used in Europe and Asia , and some regions of the United 



States. Bandwidth is the array of frequencies that are provided as an allowance channel for 

communicating between devices.  

Code Division Multiple Access (CDMA): transmits communication across numerous radio 

frequencies and randomly designates consumers to an array of frequencies over time. This is 

mostly applied in the US. 

All these channels are applied across different generations of cellular technology. 

a. 3G Networks (Third Generation networks). This network was first commercially 

employed in the 2000s and utilizes packet-switch data technology to transfer voice, video, 

graphic and broadband internet. Packet switching is a technique of reducing the digital 

messages into small parcels and transmitting them as these small packets along different 

communication channels as and when these become freely available then reconstructing the 

packages on arrival at their destination.  

b. 4G Networks (Fourth Generation networks). Is a faster and more modern cellular network 

technology which is capable of supporting the transfer of larger files at much faster speeds. 

The security is much more advanced compared to 3G technology. 

c. 5G Network (Fifth Generation technology). Naturally is more advanced than the other 

two. This technology is still under development and is hoped to have limited processing delays 

or lags and able to connect a large number of devices. 

 

6.3.2 Other networks 

a. Bluetooth 

All modern computers come installed with the Bluetooth wireless technology standard comes 

installed on some computers to enable devices to file exchange over a personal area network 

PAN (usually within a range of 10m). Common devices can also be connected such as wireless 

mouse, keyboards or TV sets. The technology’s use is being expanded to a lot more use cases.  

b. Wi-Fi and Wireless Internet Access 

The modern spread of wireless technology is technically addressed as the 802.11 networking 

standard. Common users know it as Wi-Fi short form for wireless fidelity. Wi-Fi is installed 

on devices and enables accesses through a router hub using the configured access points. 

Instead of running different wire cables for fixed connections across an office environment or 

home, each computer is configured with a cheap NIC (network interface card) comprising an 

inbuilt radio and antenna.  

 



c. RFID and Wireless Sensor Networks 

(i) Radio Frequency Identification (RFID) and Near Field Communication (NFC) 

Radio Frequency Identification (RFID) tags are tiny microchips that contain data about a 

product. The extension of this technology has gone to the English Premier League football 

players who were wear embedded RFID chips to collect and transmit data on the visualizations 

of player movements and so forth. This technology replaces the bar codes which required 

readers close to the bar codes. In contrast the tags convey the data through radio frequencies to 

computing devices which have access to the product data to give realtime updates. There are 

two types of RFIS tags; Active and passive ones. 

 

• Active RFID tags: Are powered by batteries; data can be rewritten; Can be read over a 

long distance, have a short operational life. 

• Passive RFID tags: Have no power source, smaller, lighter, and cheap; unrestricted 

operational lifetime; smaller read range. 

 

 

 
Adapted from Laudon and Laudon 

 

RFID tags provide more inventory management control over products compared to the bar 

code technology because of the following: 

 

• Storage is larger enabling more data to be written on RFID tags. 

• Enables larger real-time data to be communicated by RFID tags. 

• RFID tags allow additional operations enabled on the computer system. 

• RFID tags have no need for line-of-sight readers. Thus, they enable free movement. 

 

(ii) Wireless Sensor Networks 

Wireless sensor networks (WSNs) give a link for handheld devices with data storage devices 

and enable employees to move around in warehouses and office buildings. These do not require 

additional infrastructure but a simple network node. These are the main devices enabling the 

exchange of data in the Internet of Things (IoT). 

 



Summary 

In the field of technology, global technological standards are crucial. They are the cornerstone 

of a transparent competitive ecosystem available to everybody in the wireless communications 

sector, and they provide a continual technical advancement roadmap. Technology standards is 

an important in bringing new interoperable technologies to the mass commercial market, 

adding value to the whole technological ecosystem. 

 

KEY TERMS 

✓ RFID ✓ Internet technology standards  

✓ Wireless sensor networks  

 

SELF-LEARNING RESOURCES 

1. What is the difference between RFID and NFC? 

(https://www.youtube.com/watch?v=cJXvT2THdDE) by Blue Bite, used under Standard 

Youtube License. 

2. Laudon K. C. & Laudon, J. P. (2020) Management Information Systems: Managing the 

Digital Firm, Pearson; 16th edition. 

 

SELF-ASSESSMENT  

Activity 1: Tutorial questions. 

1. Use your imagination and come up with ideas of how your organization or company can use 

a wireless network. What current processes will you have to change to incorporate your idea? 

2.  Describe the advantages of using RFID tags rather than bar code technology. 

 

 

Podcast/Videos 

Videos 1: Zoom as a technology 

https://www.youtube.com/watch?v=h4lyge97XIU&t=3s 

Video 2: Telepresence Moves Out of the Boardroom and Into the Field 

https://www.youtube.com/watch?v=CXREt_KcbXc 

 

https://www.youtube.com/watch?v=cJXvT2THdDE
https://www.youtube.com/watch?v=h4lyge97XIU&t=3s
https://www.youtube.com/watch?v=CXREt_KcbXc


Questions to guide the video instructions 

1. After watching the videos of these virtual meeting technology platforms, explore how 

they are improving the video conferencing approaches, the conduct of webinars. How 

can a business make the most of this technology? 

2. Can you relate how these features are aligned to the nature of future work? 

 

 

Case Study Analysis:  Use of RFID in a Library Management System 

 

Read through the Library Management system case study and evaluate the performance of the 

technologies employed in view of the following questions. 

 

1. How does RFID technology simplify the basic operations of a library? 

2. Explore the technology used in your nearest library. What technologies are they using? 

What challenges can be overcome through the use of specific technologies?  

3. How has RFID technology assisted the Allianze University College of Medical 

Sciences library in preventing book theft cases? 

 

 

Essay 

1. How are the principal technologies and standards for wireless networking, 

communications, and internet access evolving? 

How are businesses being affected by these changes? Are the business responding the same 

time, and what have been the critical challenges they face as a result of these changes 


