Chapter 6 Communications 
Introduction 

Definition of the term ‘Communications’

‘A process by which information is exchanged between individuals through a common system of symbols, signs or behaviors’ 







Merriam and Webster

This definition encompasses all forms of communications, from Morse Code to spoken and written languages. This chapter investigates three main areas of communications

· Information Systems

A key word in the above definition is ‘information’. The reason for communication is to share information. Effective communication of information is essential. The person sending the information must send it in a way that the receiver both understands and finds useful. People receiving the information can have different needs. To meet these needs there are different methods of sharing information, which are called ‘Information Systems’.  This chapter explores how and why two types of information systems are used.

· Elements of a Communications System

The process of communicating information comprises of four main elements. These elements can be used to describe all forms of communication. This chapter will examine the four elements of communications under two main sub headings of human communications and telecommunications.  

· Advantages and disadvantages of Telecommunications

Telecommunications is defined as 

‘Communication at a distance electronically’

Telecommunication is a sub-group of communications. Computers use electronic communications to communicate with each other. This chapter will examine the advantages and disadvantages of telecommunications when compared to traditional methods of communication.

Information Systems
The most important aspect of communications is the information that is being shared. To ‘inform’ a person, firstly understand what they already know. It is not ‘information’ if they already knew it. Secondly, ensure that it is presented in a method that the person understands and finds useful. Understanding the audience is the key to getting the information across to them the way the sender wants it to be understood.

This section will describe two different information systems. 

Traditional Information System

This system works on the assumption that if each section of the organisation is working correctly then the entire organisation will work correctly. This means that the flow of information occurs within each section. Information is specifically targeted at people who have a working knowledge of the processes in the section. In this system the transmitter and receiver have similar knowledge with regards to the specific area.

Example 

In a classroom a teacher uses a traditional information system to gather knowledge about each students progress. The teacher collects information about each of the students and their progress through questions in class, tests and projects. The teacher (receiver) needs to know the material being taught very well to be able to assess each student. The student (transmitter) needs to know the same material to be able to demonstrate their knowledge.

Management Information System

This is information designed to make managerial decisions. The information is presented in such a way as to ensure that an in-depth knowledge of each area is not essential. It is an overall view of information collected and presented to executives or a CEO to make managerial decisions. A CEO does not need to know how each process is working in each area to make decisions for the direction of the company, they just need to know that the area is working correctly. In this system the transmitter has a working knowledge of the specific area and the receiver does not have the same level of knowledge, but does have better overall knowledge of the entire organisation. 

Example

The factory manager of an electronics manufacturing facility needs information on the productivity of the factory. The manager gathers the information from each of the team leaders in the factory who report every morning about each area. The factory manager needs to know what happens in each of these areas, but does not need to know how each machine works. Summary information can be presented to the manager using non-technical language or through graphics about the overall operation about each area. The manager can then make decisions about overall capacity and budgets.

Large organisations usually use a combination of both these information systems to run their businesses effectively. They can use a traditional system within each section for area specific information and then use a management system to proliferate necessary information to the managers and executives. 

Example 1

A company that assemble computer parts 








Each Team Lead in the above organisational structure needs to have an in-dept knowledge of their area. They can use the traditional method of getting all the information from each process and then breaking it down into its components so it can be explained to a person from outside the area. This makes the information easier to proliferate to a higher manager without having to explain each of the processes. The information is usually a summary in non-technical terms or graphics. The managers and the CEO can then make decisions about the direction of the company.

Elements of a Communications System
There are many different methods of communicating information. The two main areas of communication that are described in this section are human communications and telecommunications. Human communications include spoken language, written language, sign language and body language. Telecommunications are all communications between electronic equipment. All communications systems can be divided into four main elements. 

· Transmitter

· Medium

· Protocols

· Receiver

Transmitter

The transmitter is the person or object who has the information and who will be sharing that information with a second party. The transmitter controls the communications system.  It needs to have a reasonable amount of computational power to make sure that the communications system is being managed effectively. The following is a breakdown of the transmitter, it’s responsibilities, methods of executing these responsibilities and examples of transmitters. 

Human Transmitter
-    The person sending the information and controlling the 



      communications system

-
Responsibilities

· Needs to know what the receiver will understand

· Needs to be able to speak/write/sign 

· Needs to articulate the information appropriately for the receiver

-
How is this executed

· After training the transmitter needs to be able to speak, read or sign the appropriate language for the information to be transmitted

Telecommunications 

Transmitter

-    The electronic equipment sending the information and 



                  controlling the communications system

-
Responsibilities

· Needs to know that the receiver has the software to read the information 

· Needs to be able to physically put an electronic signal on the medium

· Needs to be able to communicate with the network and be able to package the information to send it out onto the network

-
How is this executed

· The transmitter needs to be equipped with the hardware necessary for the storage and computation of information and with hardware capable of physically sending signals across a medium

· The transmitter also needs the software that executes the rules (protocols) of communication to regulate how the network and the receiving computer will understand the signals 


-
Examples of transmitters

· Computers can transmit over networks through their network card or modem

· Mobile Phones

· Intermediary communications devices such as hubs, routers and bridges

Medium
The medium’s sole purpose is to carry the signals sent by the transmitter to the receiver. It has no other responsibilities, has no control over the signal or computational power.


Medium
-    carries the signals sent by the transmitter

-
has no responsibilities other then to be present

-
examples of media

o
Optical Fibre
- multimode and singlemode fibres 


                     carry LED and Laser signals

o
Copper Wire
- different configurations of copper wire 





  exist including twisted pair form and co-





  axial cable





- used to cary telephone, television signals 





  and for LAN connections

o
Atmosphere
- to carry voice signals





- to carry microwave and radio signals





- to carry infrared signals (eg from  a 


                    mobile phone to a computer)

Protocols

Protocols are the rules that govern the communication system. It is essential that the transmitter and the receiver both understand the same set of rules. In telecommunications they must be able to understand the same software. In human communications they must speak the same language. Humans are equipped to talk and to hear, there is no need to understand the mechanics of a voice box to be able to talk. Telecommunications is more complex, as all the aspects of the communications system must be governed by a set of rules so that the transmitter can send the information across the network and the receiver can accept and understand the information. There are as many protocols involved in a telecommunications system, as there are in a human communications system, but most human communications protocols are automatic after years of training.

Human Protocols
-    The transmitter and the receiver must speak the same language

Telecomms protocols
-    Software protocols

o
transmitter must have the software to package the information so that it can be sent across the medium (E.g. TCP/IP, UDP)

· the transmitter must have the software to connnect to the network 

o
the receiver must be able to listen on the network for incoming information 

· the receiver must have the software to unpackage the information and to read it (E.g. TCP/IP, UDP) 

o
Advanced networks need to have protocols governing access to the network and to ensure that the information is delivered to the correct destination (E.g. Ethernet, Token Ring) See Chapter 8 for more information

-
Hardware protocols

o
The physical transmission of a signal across a medium is governed by hardware protocols. The network card or modem is usually responsible for the physical transmission of data and the rules of communication for a particular medium are stored within these devices.

Receiver

The receiver is the person or object that takes the information and understands it. It is the transmitter’s responsibility that the receiver understands the information. The transmitter is also responsible for the message getting to the receiver error free. The receiver only needs the computational power to be able to accept and understand the transmitter’s information. Compare the lists of examples of receivers and transmitters. They are exactly the same. This is because there are very few one way conversations, most transmitters are capable of receiving and vice versa.

Human Receivers
-    The person receiving the information and interpreting it

-
Responsibilites

· To be present and to be listening

· To understand the transmitter

-
Examples

· Humans receive information through all their senses

Telecomms Receivers
-    The equipment receiving the information 

-
Responsibilites

o
To be present and to be listening

· To understand the transmitter

-
Examples

o
Computers connected to a network through their network card or modem

· Mobile Phones

· Intermediary connection devices; hubs, routers and bridges

Examples of Communications Systems

The following is a list of examples of how different communications systems use these elements. 











The last example of a telecommunications network is simplified to one computer directly communicating with another. Two or more networks connected together is called an "internetwork" (not to be confused with The Internet). If one computer wants to communicate with a computer on another network, it must go through an intermediary connection device(internetworking). Below is an example of communications between networks.







Advantages and disadvantages of Telecommunications
When compared to traditional methods, telecommunications has many advantages. Research and development into each of the four elements in a telecommunications system further these advantages. Better transmitters, receivers, media and protocols increase the efficiency of a telecommunications system. Traditional methods of communications, such as the spoken and written word, still have their place in society. Telecommunications has taken the traditional methods and enhanced them. Because it has its roots in traditional systems, it will never be able to fully replace it. 

This section compares telecommunications systems with traditional systems under five headings.

Mobility

Portable phones and computers are common place. The lightweight and energy efficient devices enable the user to bring them to wherever they need increasing the availability of the devices for the user. This increase in mobility means that people can work from home or on the road, reducing the need to go into an office. This reduction in personal contact between employees and with customers can have a negative impact on relationships

Availability of Information

Using traditional communications methods of speech and writing can require a large amount of time for research and proliferation of the message. With telecommunications, email can deliver messages almost instantly to almost any computer in the world. Using the Internet enables people to access vast amounts of information at the click of a mouse. Sending large amounts of data, video and graphics is made simpler through telecommunications channels. Over use of email and the Internet can lead to a bombardment of information and advertising. Important messages can get lost in the jungle of words. The Internet is not governed by any one body. There are very few rules or regulations on what can be put on the Internet. This lack of censorship means that inappropriate material can be published to a world-wide audience and anybody with access to the Internet can view it.

Environmental Impact

Research into energy efficiency is driven by the need for portable devices that minimise the use of the battery. This efficiency is also implemented in many telecommunications devices where energy costs need to be kept to a minimum. This energy efficiency decreases the strain on the world’s energy resources. The advent of a ‘paperless office’ also reduces the need to produce paper for record keeping and to share information. The attainability of most electronic devices such as computers and mobile phones and the high turnover of hardware and software usually mean that personal electronic devices are ‘dated’ after 6 months to 1 year and are usually obsolete after 6 years. This leads to a large amount of waste, which negatively impacts the environment. 

Time Efficiency

Telecommunications enables people faster access to information then traditional methods as well as a faster war to send information globally.  This means that people can make fully informed decisions more quickly then by gathering the information traditionally, as well as sending out information almost instantly. This efficiency leads to more productive employees. The time that used to be spent talking with people and gathering information also encourages relationships between employees and develops communications and interpersonal skills. Communications entirely through electronic means diminishes personal relationships.

Cost

Most companies usually measure their success by their profit margins. Telecommunications has advantages and disadvantages. The disadvantages are mainly with personal relationships and environmental impact. The advantages are an increase in efficiency, time and speed of communications. These factors all lead to a more productive workforce.  Therefore telecommunications research is driven by the deed to reduce costs in communications system so that people are more informed to make better decisions.

Summary

This chapter introduced the concept of communications as the sharing of information through a communications system, which is comprised, of four elements. It explained the need for information to be presented to a receiver so that the receiver can best understand it. 

Exercises
(i) What information system should each of the following groups use and give reasons for your answer.

· A principle has to gather information from the teachers about costs to make decisions about the budget

· A system administrator needs to know what storage space is needed by each of the users in the organisation

· A HR manager needs to know about salaries of all employees to make budget decisions

· A teacher has to gather information about the progress of her students

(ii) Which of the four communications system element(s) are each of the following describing.

· Is responsible for physically putting the signal on the medium

· Has no responsibilities other then to be present

· Examples include; twisted pair and co-ax cable

· The rules of communication are stored within the network card

· Has to understand the transmitter 

· Intermediary connection devices such as hubs, routers and bridges

· Describes the rules of a communications system

(iii) Identify each of the four elements in the following communications systems

· A manager has to tell floor staff about a new procedure so he talks about it at the morning meeting

· A mobile phone sending information to a computer through the infra-red port

· A satellite transmitting the international football match to satellite dishes

· A teacher has to test students about their research so he asks them to do a presentation using overheads and present it to the class

(iv) Name as many telecommunications transmitter/receiver devices as you can. What features do they have, what are they used for and what positive and negative impact they have. Fill out the table below
	Transmitter/Receiver
	Features
	Used for
	Impact

	Laptop Computer
	Long Battery Life

Lightweight design

Fast processor

Network connection
	Internet access Email

Writing letters

Database access

Diary keeping

Programming 
	Can enable the user to access work anywhere.

Helps user maintain a paperless office because of its portability.

Employer expects user to work from home outside usual office hours.

	
	
	
	


Person speaking in English





Person reading the letter in English





Computer sending information to another computer connected to it on a network





Computer receiving the information





Person writing a letter in English





Person listening





Transmitter





Medium





Protocols





Receiver





Atmosphere





Spoken English words and phrases





Paper





Written English words and phrases





Copper Wire





TCP/IP, Ethernet





Computer in Dublin sending a file to a computer in Cork





Dublin Office Router on the LAN sending the package to Dublin Central





Router in Dublin Central sending the package to Cork Central





Cork Central Router sends the package to Cork Office Router





Cork Office Router sending the package to receiving computer on the LAN





Computer in Cork receiving the file





CEO





Finance Manager





Development Manager





Engineering Manager





Accounting Team Lead





Marketing Team Lead 





Engineering Team Lead





Training Team Lead





Process Team Lead





Production Team Lead





Transmitter





Receiver





Receiver/Transmitter














Receiver/Transmitter





Receiver/Transmitter





Receiver/Transmitter








