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Chapter 1: Project Management 

Techniques for managing a project 

-Communication skills 

Active listening: The listeners restate, reflect and summarise the speaker’s major ideas and feelings. Types of active 

listening: 

- Mirroring: when the listener repeats back the speaker’s key words,  
- Paraphrasing: when the listener uses their own words to explain what they think the speaker has said.  
-Summarising: to refocus and direct the speaker to elaborate on key points, or bring the conversation to an end. 
- Clarifying: Listener asks questions to encourage the speaker to explain some points in greater detail. 
-Motivational response: Encourages the speaker that the listeners are indeed listening and are interested in what the 
speaker is saying.  
 
Conflict Resolution: Solves arguments and disputes by listening to the other person’s views and solving the problem in 

an effective way, using brainstorming techniques or contacting a third party. 

Negotiation skills:  Involves listening and discussing a problem between two or more parties to create a compromised 

agreement. 

Interview Techniques: a prepared list of open ended questions is asked with a clear purpose to obtain information from 

the interviewee. The interviewer should ask more questions if he/she is unclear about anything the interviewee said. 

The Interviewer should always have control at where the conversation is heading. 

Team building: Process of selecting a group of people with complimentary skills and behaviours to successfully work 

together and achieve a goal.  

Documentation becomes important, so that new recruits and existing people understand what each tasks is, who 

completes the tasks, due dates of tasks, how much money is available for each task and what stage the system is at, 

thus project management tools are used to create documentation about the system. 

-Advantages of team building: 

Teamwork is utilised to ensure that work is efficiently carried out at a more productive/quicker rate while at the same 

time the work load is distributed evenly amongst colleagues to ensure enhanced job satisfaction. This leads to a higher 

quality standard of the overall system.  

-The consequences for groups that fail to function as a team 

Financial loss – Company loses money and doesn’t make profits. Eventually company may shut down. 
Employment loss - Employees and Employers may be forced to lose their jobs. 
Missed opportunities – The Company can fail to attain standards and goals thus, the company falls in decline, and can’t 
advance ahead. Unable to meet deadlines, produce quality work and operate within financial constraints 
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-Project Management tools 

- Gantt Charts: A bar chart with each bar representing a task in the system development cycle. Vertical axis 

represents the tasks involved and the horizontal axis displays the timeframe. 

 

 

 

- Scheduling of tasks: Using Gantt Charts to set tasks to start at a particular time and be completed by a specified 

time. 

- Journals and diaries: The diary is a record of appointments, events and meetings. The journal is a detailed 
record of what happened at each meeting, how tasks have been allocated, and when tasks are to be completed 
and records any problems that occurred and how they were overcome. 

 
- Funding management plan:  Record of the scheduling and costing/budget of tasks, and other expenses. Should 

be a flexible funding plan to adjust to the needs of later development. 

- Communication management plan: Record of when meetings are to be held throughout the development of 

the information system, the purpose of each meeting and who should attend. 

-Identifying social and ethical issues 

Design of systems 

- Machine-centred systems:  Systems that contain more machine orientated items than participants. They take 
on the role of carrying out repetitively intensive tasks such as bank calculations. They contain little or no human 
interaction or friendliness.  

 
- Human-centred system:  Systems that contain more participants than machinery. They allow people to do their 

work without wasting time with machinery. These systems are as user friendly as possible. 
 

- User friendly: describes a tool that allows participants to be as productive as possible without the system 

getting in the way of work. Examples: non-technical prompts, uniform graphical user interface and applications, 

easy to understand menus, easy navigation, and allows backward compatibility of files.  

 

 

 

 

 

 

 

 

Centred System Strengths Weaknesses 

Machines Can efficiently execute 
repetitive tasks that humans 
would find boring and tiring. 
E.g. millions of bank 
transactions 

No human interaction / 
feedback. 

Humans Provides a more user friendly 
environment. E.g. a bank 
teller. 

More time is required and 
people must be hired in order 
to do the job. (more expense) 
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Health and safety 

- Ergonomics: the relationship between people and their working environment. 

- Incorrect use/ positioning of furniture and I.T equipment and poor environment factors can lead to eyestrain, 

headaches, backaches, fatigue, muscle pain and repetitive strain injury (RSI). Desk height should be same height 

as user’s forearms (720mm -740mm). Monitor should be eye level (0 – 30 degree angle) Keyboard should have 

number pad and user’s forearms parallel to floor. 

- The environment should have a room temperature of 20 – 26 degree Celsius and humidity between 30% - 70% 

(air conditioning should be used). Lighting should be uniform and the monitor should never be facing against 

direct sunlight. Poor lighting and reflective surfaces should be avoided. Excessive noise levels should be 

removed to allow maximum safety and comfort. 

Nature of work 

- People may become multi-skilled (more training required-new jobs) or become deskilled (work requiring less 

skills). 

- Social Interaction may change mediums and will start to appear more on monitors than face-to-face. 

-  People should perform a variety of tasks, if not they should take breaks away from computers every hour. 

Economic Benefits 

- Increased efficiency 

- Greater productivity 

- Reduction in staff members (less cost) 

- Improved service to customers 

Economic costs 

- higher investment costs 
- Increased staff and training costs 

 

System and ethics 

- Ethics is a set of beliefs people hold about what is right and wrong. These include, environmental damage, 

equity, invasion of privacy, freedom of information, computer crime and copyright. 

Effects on the outside Environment 

Advantages 

- Information systems can change the environment. They can help reduce air pollution as there is no need for 

people to travel to work every day, they can simply work from home.  

- Also allows people in rural areas to have electronic services, which may decrease high density housing and 

overpopulated cities.  
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Disadvantages 

- Manufacture of silicon chips increases the consumption of fossil fuels, produces mountains of old computer 

wastes and toxic chemicals that seep under landfills and into streams, eventually into the ocean harming the 

natural environment.  

- Paper consumption is destroying forests, however more and more people are moving towards electronic 

versions of books as the internet vastly grows and becomes accessible to more and more people and with the 

use of powerful mobile devices now to display eBooks, thus greatly counteracting this problem. 

Equity 

- Equity means equal rights for all. I.T has the potential to give equal access to education, employment, and 

medical treatment even to people with disabilities, especially in developing countries. Greater freedom is 

provided to people with disabilities. 

-  Gender equity: Both genders should be treated equally no matter what proportions are involved within an 

industry. 

Stages of the System Development Cycle (SDC) 

Five stages of system develop cycle:  

>> Understanding the problem 
>> Planning 
>> Designing solutions 
>> Implementing 
 >>Testing evaluating and maintaining 

 

1) Understanding the Problem 
- Systems Analyst: A person who analyses systems, determines requirements and designs new information 

systems. 
- A systems analyst analyses the existing system, determining the requirements and If necessary, designing the 

new system.  

- Requirements: Features, properties or behaviours that a system must have to achieve its purpose. 

 

Preliminary Investigation / requirement definition 
 

 Understanding stage requires a clear problem statement.  
 A Preliminary investigation determines whether a quick fix, new system or nothing is necessary. 
 Each information process is examined and any deficiencies are recorded. 
 Data collection methods used: interviews, surveys, observations and measurements. This takes into account the 

needs and concerns of all participants. 
 The requirement report is a statement about the need for a new system which outlines the aims and objectives 

of the new system. 
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Ask three questions: 
 Question 1: What are the problems with the existing system? 
 Question 2: How does the existing system work? – (An understanding of how it works, what it does and who 

uses it is required). 
 Question 3: How do you identify the problems with the existing system? 

 
Solution to Question 3: 

 
 Interview and survey PARTICIPANTS in the existing system – They are able to identify problems and often they 

also have ideas in regard to solving these problems. 
 Interview and survey USERS in the existing system – Most information systems are primarily concerned with 

fulfilling the needs of its users, so their views and opinions on the systems are vital. 
 Observe the participants and users of the system. 
 Document data collected in context and data flow diagrams. Also databases and spreadsheets may also be used. 

 

Requirements Prototype: A working model of the proposed information system and is built to understand the 

requirements of the system,. 

- Clarify how the existing system works. 

- Clarify the nature of the problem. 

- Be modified repeatedly with participants’ feedback until the problem is understood. 

-  Used to represent the requirements of the new system. 

A prototype is created with an application package that generates and easily modifies screens and reports. 

AFTER the requirement prototype has been completed a REQUIREMENTS REPORT is produced - A report outlining the 

purpose/requirements of the new system. 

Requirement report: A report outlining the aims and objectives of the new system and how it will help the organisation. 

 

Summary of understanding the problem 

Manager contacts system analyst >> System analyst carries out the preliminary investigation >> Requirements 

prototype >> requirements report. 

2) Planning 

Feasibility study: Formal report that presents and analyses a number of potential solutions and makes a 

recommendation. 

- Economic feasibility: determines whether the system is affordable. This involves a cost/benefit analysis to 

determine both initial cost to implement the system and recurring costs to maintain the system. 

- Technical feasibility: determines what hardware and software (I.T) is current being used in the existing system 

and whether or not it needs upgrading and then determines what I.T current exists. 

- Operational feasibility: determines whether the new system will meet the current goals and will have enough 

support to be implemented successfully. Will participants require new training? Will users require support? 

- Scheduling feasibility:  determines the timeframe in which the new system must be operational. A Gantt chart 

should be used here. 
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Methods of system development approach 

 Traditional (structured): step - by -step development used in developing large systems. 

 Outsourcing: Another company develops or supports part of the system.  Can be more cost-effective.  

 Prototyping: A limited model of the system is developed to demonstrate the system to the users and 

participants.  

 Customisation: An existing system is customised to suit the specific needs and requirements. ‘Off the 

shelf’ hardware and software are used. 

 Participant development: The same people who will use and operate the system are the same people 

who develop it. ‘Off the shelf’ software is used. 

 Agile methods: An approach that places emphasis on the development team and user involvement 

developing the system rather than following a predefined structured development process. This gives 

the ability to change direction late in development and still come up with the purpose of the system. 

Once a solution has been identified and a suitable method of development chosen, the requirements report needs to 

updated. This involves: 

  Adding a Gantt chart, to detail the timeframe and scheduling of tasks 

 Including details of subprojects and their timeframe 

 Identifying participants who would be required for feedback 

 Indentifying the Information Technology required for the system 

 Identifying the data to be entered and stored and the nature of information produced 

 Identifying the requirements of the users. 

 

3) Designing solutions 

Designing a solution is the transformation of the specifications into appropriate hardware, software and information 

processes. Often system analyst and programmers use the top down approach – complex problem divided into smaller, 

simpler problems. 

 

The following factors should be addressed: 

 Benefits of using the new information system. These should be clarified with users, so that they understand the 

benefits, feel comfortable and confident of using the hardware and see that the software is user-friendly. 

 Information processes should be clarified within the system. 

 The role of the participants, the data and the information technology used in the system, should all be detailed. 

 Existing prototypes can be refined until they reflect the final software solution. Ongoing user feedback is critical 

in this process. 

 Participant development is critical for the new information system to meet its purpose. Participants can develop 

and ensure that it will cover all requirements and deliver the purpose. 

 



Information Processes and Technology – HSC course notes 8 

 

 

 

Participant development occurs when people within the information system develop the solution and reliability is not 
crucial. 
Information system personnel DO NOT DEVELOP THE SYSTEM. They focus on the major problems 
Participant development reduces the involvement of information system personnel. 
 
Disadvantages:  

 Participants are not hardware experts. 

 Different participants may choose different applications, creating compatibility conflicts. 

 Security risk of participants stealing data. 

 

Design tools 

Design tools assist in the development of a new system. 

Context diagrams 

Graphical method of representing a system that uses only a single process with inputs and outputs. 

Symbols used: 
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Example: 

 

 

Data flow diagrams (DFD) 

Graphical method of representing a system that uses a number of processes with inputs, outputs and storage. Focuses 

on the flow of data. 

Limitations: does not show the sequence of operations or decisions needed by a programmer. 

Symbols used: 
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Example: 

 

Decision trees 

 Decision tree is a diagrammatic way of representing all possible combinations of decisions and their 

consequences. 

Example 1: 
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Example 2: 

 

Decision tables 

 Decision table is a table that represents all possible conditions and actions, more difficult to understand than 

decision trees.  

 

 

Data dictionary 

 Describes the data within a system, provides field names, field sizes, data types and field descriptions. 

 May contain data validation rules. 

 Contains a comprehensive description of each field in a database. 
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Storyboards 

 Storyboards give a general overview of an information system. They are used for designing the user interface for 

the system. 

 They provide a navigational map between screens in a system. 

 They are a good method for organising content for web pages. 

 Factors that ensure good user-friendly design: 

- The users’ experience levels and needs 

- Consistency- allows user to apply their existing skills with confidence. 

- Legibility – The logical placement of words, the font and style chosen, the use of white space and careful 

use of colour and appropriate graphics. 

 

 

Storyboard structures: 

Hierarchical storyboard: This design uses a top –down design and is useful for connecting the home page to all other 

pages. Also used when data fall into well-defined categories. This is the most frequently used storyboard format for web 

pages. 

Example: 
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Linear storyboard: A simple sequential design that movers users through a predetermined path of web pages. 

Example: 

 

Non-linear / Branch: Allows users to connect from the homepage to a series of linked pages which then further connect 

to a number of other pages. Example: 

 

Hybrid / combination / composite storyboard: combines aspects of two or more common types of structures. For 

example, a predominately hierarchical structure could include a linear component. 

Example: 
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Developing the new system 
 

 The new system can be developed from a prototype. 
 Screen design for input and output must be created 
 The technical specifications of hardware need to be identified before hardware is bought. 
 Purchasing application software that is readily available may satisfy the software requirements of the new 

system 
 IF however this does NOT meet exact requirements, then custom software will need to be written by 

programmers 
 The new system MUST be tested before implementation! 
 Test data: is prepared to test any potential problem. 
 Documentation of the new system is required, which includes a written description of the development and 

operation of the information system, explaining the information processes, software packages and logic of the 
program. 

 User Documentation provides direction for any person using the system, and is also necessary to include. It can 
be in the form of on-screen help, or a user manual. Must be kept simple and user-friendly. 

 Backup and recovery procedures should be defined and documented. 
 

1.6 – Implementing 

 Implementation delivers the new system to participants. 

 Large projects require an implementation plan to explain participant training, the conversion method and 

system testing. 

 
 

 Acquiring information technology and making it operational 

 Hardware: 

 Network cabling needs to be installed 

 Buying, installing and configuring new hardware 

 Train the participants and users to use the hardware 

 Software 

 Install and customised the new software to suit the system’s needs 

 Convert the old data to the new system 

 Train participants and users to use the software 

 An implementation plan  

 Participant training 

o Training ensures that participants can use the new system and understand its capabilities. 

o Management may decide to train one person, then that one person trains the rest. 

o Training specialist may be brought in to instruct participants. 

o Manuals and presentations used to explain new system. 

o Initial training is carried out before the old system is dumped. 

o Training updates will be needed to keep up to date with technology advancements. 

o Technical support staff – people who assist participants in real time, usually via phone. 
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o Online training: Online tutorials and help systems allow users to learn new skills at their own 

pace, and as they are needed 

 

 Method for conversion: 

Conversion methods 

 Method chosen depends on the nature of work and the characteristics of the new system. 

 

 Direct conversions: immediate change to new system on a specific date. Cheap transition costs, 

used rarely as no old system back up if problems arise. 

 

 
 

 

 

 Parallel conversion: old and new systems both working cooperatively at the same time. Adds 

additional workloads to participants, at the benefit of having two systems with one as a backup. 

Often leads to confusion. 

 
 

 

 Phased conversion: gradual implementation of the new system, confusing, however the 

advantage to go back different operations if problems arise. 

 
 

 

 Pilot conversion: trialling the new system on a small group of keen participants. Old system still 

available, if successful usually easily fully implemented as a full solution. 
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Summary: 

 

 

 

 

 

 

 

 

 

 

 

- How the System will be tested 

 The new system must be tested for both I.T (hardware and software) and information processes. 

 Hardware is tested using diagnostic software and general operation. 

 Test data – used to cover all possible combinations of data that may be encountered. 

 Information processes are continually tested, Minor changes are made. 

 

- Conversion of data for the new system 

… 

- The need for an operational manual detailing procedures participants follow when using the new system. 

 

o Operation manuals describe step-by-step instructions specific on how to use the new system. 

 

Testing, evaluating and maintaining. 

 testing and evaluating the solution with test data such as: 

o Volume data: test data designed to ensure the system can process large amounts of data.  
o Simulated data: test data designed to test the performance of the system under several simulated 

conditions, such as multitasking or responding to a large number of requests. 
o Live data: Actual data that is processed by the system. Live testing takes place once the system is operational 

and is used to ensure the system is operating as expected. 

 checking to see that the original system requirements have been achieved  
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o Evaluation is the ONGOING process of examining a system to determine the extent to which it meets its 
requirements. 

o Technical Performance Monitoring aims to evaluate the continuing achievement of the systems evolving 
Information technology requirements. Software and hardware will change and will change and will need to 
be upgraded to cope with the requirements. 

o Financial Performance Monitoring aims to evaluate whether or not the system is meeting its economic goals 
as outlined in the feasibility study. 

o IF the new system is not performing, changes will need to be made, AND the SDC will start again! 
 

 trialling and using the operation manual  
o the manual will require modifications to reflect the policies of the organisation and the information itself 

o An operation manual is created to detail the tasks the participants follow in using the new system. 

o  The manual can be hard-copy or available online, must have: 

o A user-friendly format 

o Clearly define the purpose and instructions of each task (steps in point form). 

o Contain screen dumps (screenshots)  

o Relate tasks to each other  

o Instructions for file management and security . 

 
 

 reviewing the effect on users of the information system, participants and people within the environment  
 

o Health and safety concerns are extremely important to users, participants and the environment 
o Ergonomic issues need to be evaluated as the nature of work has changed 
o Participants need to have a sense of accomplishment and NOT feel deskilled 

 
 
 modifying parts of the system where problems are identified  

 

o Maintenance: is any modification to the system by making minor improvements. 

o Modifications are only done when a problem is identified  

o This ensures the system will continue to meet the requirements 

o Hardware and software upgrades may be needed 

o All changes must be documented 

o A backup of the system’s data will ensure the system will not lose any data while maintenance takes place or 

the system fails. 

o This backup should be stored in a secured location 

o The effect on users should be minimised and consumable stock should be readily available when required. 
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Chapter 2: Information Systems and Databases 

Information systems  
 

 
 

Information processes: Collecting, organising, analysing 
, storing and retrieving, processing, transferring and retrieving, and displaying.   

 
 the characteristics of an information system, namely: 
 

o the organisation of data into information 
 Data must be organised into information to contain some meaning 
 This requires sorting, summarising, classifying and careful thought 
 Data dictionaries are used to help organised data 

 
 

o  the analysing of information to give knowledge  
 Analyse information to gain knowledge 
 Tables, queries and reports are used to help analyse information 

 
 The different types of and purposes for information systems, including systems used to:  
 

 process transactions  
 provide users with information about an organisation  
 help decision-making  
 manage information used within an organisation 

 
Types and purposes of information systems 
 

o Transaction processing systems (TPS) 
 Collects, stores, modifies and retrieves transactions of an organisation 
 E.g. credit card systems, EFTPOS, POS terminals, ATMS 
 Batch time processing: collects transaction data and processes it later as a group of data 
 Real-time processing: collects transaction data and processes it IMMEDIATELY 

 
o Decisions support systems (DSS) 

 Assist people with making decisions by providing information, models and analysis tools 
 Example: statistical analysis of results, share market, trade figures 
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 What-If model are used to determine outcomes 
 Depends on the mathematical model and the ability of the manager to ask suitable questions in 

order to work correctly 
o Expert systems 

 Provide information and solve problems without the need for an experienced person 
 Can be a form of DSS 
 Useful in diagnosing, monitoring, selecting, designing, predicting and training 
 Example: used by doctors to determine correct treatment of a disease by comparing 

symptoms to a knowledge base 
 The knowledge base is a set of general rules and if-then rules supplied by an expert 

 
o Management information systems (MIS) 

 Provides information for the organisation’s managers 

 Presents basic facts about the performance of the organisation through reports on 

sales, inventory, payroll, orders and budgets 

 MIS are used to motivates workers and make decisions 

 

o Office automation systems (OAS) 

 Provides ways to complete administrative tasks In an organisation 

 Software & communication technology e.g. voicemail, word processors, spreadsheets, 

facsimile 

 A range of software tools are used for editing and production of high-quality documents 

to provide internal and external communication 

Database information systems  
 
 
 school databases holding information on teachers, subjects, classrooms and students  
 
School databases 

Environment 

 School community (students, staff, parents) 

 Authorities e.g. BOS, government, catholic education office 

 Any organisation, business, or individual that receives information generated by the school or supplies data for 
the system. E.g. book company  
 

Purpose 

 To maintain the efficient operation of the school, personnel, resources & administration tasks 

 To provide information on student enrolments, subject selections & assessments for both school staff & 
educational authorities 
 

Data/Information 

 Information on people, resources & processes, subjects and statistical results 

 Equipment registers, finance & purchase orders, library loans, staff information, timetables, student marks & 
grades 
 

Participants 
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 Administrative/Office & library staff who enter data 

 Teachers 

 Principles / leaders/managers 
Information technology 

 Computers 

 Barcode readers 

 Scanners 

 Software- spreadsheet applications 

 Smart boards 

 Data projectors 

 Audio devices  

 Virus protection software 
 
 
 the Roads and Traffic Authority holding information on automobiles and holders of drivers licences  

 
RTA systems 

Environment 

 Drivers, instructors, examiners 

 Vehicle owners, vehicle inspectors 

 Gov departments e.g. NSW department of transport 

 Police & courts 

 All NSW roads and traffic lights 
 

Purpose 

 To manage registration of all drivers & motor vehicles in NSW 

 To provide information to drivers/applicants on matters such as licensing, vehicle registration etc as well as 
statistical information to government & other authorities 

 Provide a safe driving environment for all road users 
 

Data/information 

 Drivers’ details – contact, payment, driving history, license information, age 

 Vehicle owner details – registration numbers, payment, inspection records 
 

Participants 

 Data entry operators 

 Administration staff at offices 

 Inspectors / examiners  

 Police department- traffic branch 

 Electrical engineers for traffic lights 
 

Information technology 

 Computers 

 Cameras 

 Barcode scanners 

 Networking between computers 
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 Rader/speed detectors 

 Mobile random breath test and cameras 

 Thermal cameras for police helicopters at night  

 Virus protection software 
 
 video stores holding information on borrowers and videos  
 

Video stores’ systems 

Environment 

 Customers & staff 

 Suppliers 

 Other chain stores, head office 
 

Purpose 

 To keep accurate records of the stock (rental & sales) 

 To collect data for further analysis by store management 

 To hire/lease videos to customers/users 
  

Data/Information 

 Customer details (current loans, overdue items) 

 Rental records (in stock/on loans) 

 Saleable item records (videos, snacks) 

 Rental/Sales figures 
 

Participants 

 Staff who check out videos & other products, process returns, authorise orders for new stock 

 Head management 
 

Information technology 

 Computers 

 Barcode scanners 

 WAN link from head office (update new rental titles) 

 DB management & sales software 

 Network communication software 

 Virus protection software 
 
 
 
 
 
 
 

Organisation 
 the advantages and disadvantages of computer based and non-computer based organisation methods 
 non-computer methods of organising including: 
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o telephone books  
 subscriber’s surnames are sorted alphabetically 

o card based applications  
 recipe cards are sorted into categories such as fish, chicken, desserts 

Other Examples 

 Filing cabinet e.g. small businesses 
 Dictionaries sorted in alphabetical order 
 Reference books e.g. encyclopaedias 

 
Non-computer based: 
 

Advantages Disadvantages 

Convenient to obtain information (doesn’t require electric  
power) 

Not easily updated, difficult to maintain updated data 

Easily and inexpensively organise data Takes up more physical space 
No computer skills required Takes more time to search for the required information 

and one person at the a time can only access the 
information 

Easier to keep secure and private (cannot be accessed by a 
hacked network) 

Not many display options available 

 Dictionaries / cards can be easily misplaced 

 
 computer based methods of organising, including:  

o flat-file systems 
 A database with a single table of data stored as a single file 
 All rows (records) are composed of the same sequence of fields (attributes) 
 Allows you to use & manage ONE database at a time 

 
o database management systems (DBMS) 

 Software applications that allow a database to be created, modified and stored/retrieved. Example: 
Microsoft Access 

o hypermedia  
 The storage of information using a set of nodes (computers) that may contain text, numbers, audio, 

video, animation and images. Example: World Wide Web 
Computer based: 
 

Advantages Disadvantages 

Easily edited, updated electronically  More easily  prone to hackers, theft of confidential 
information due to its greater availability over a network 

Large amounts of virtual storage space on disk Data can be wiped out if not backed up, through a virus, 
hardware damage or deletion. 

Fast retrievals using searches and sorts Requires electricity 
Greater display options such as tables, forms and reports-
printable reports. 

More expensive to set up and operate the information 
technology + training  

Data can be backed up training for participants may be required 
Data can be accessed by several people at the same time  
Confidential information can be restricted  
Arithmetic manipulation of data is possible  

 
 the logical organisation of flat-file databases, including:  
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Files 

 Block of data which is divided into a set of related records 
 

Records 

 Collection of facts about one specific  entry in a database 

 Organised in rows 

 Divided into 1 or more related fields 
Fields 

 Specific category of data in a database 

 Made up of characters 

 Organised in columns (attributes) 
 

Key fields 

 Used to uniquely identify a record in each file 

 Used to sort & retrieve information 

 Usually, each key holds a unique item that applies to only one record 

 Convenient- when sorted not all data has to be read/retrieved 
 

Characters 

 Single unit of data used in a database 

 Smallest unit of data people can use 

 E.g. letter, numbers or symbol 
 
The logical organisation of relational databases 
 

 Organises data using a series of related tables, linked by common keys 

 Draws information from one or more additional files 

 Database can be accessed, controlled, secured and updated from a central location 
 
 
Schemas  

o A schema is an organised plan of an entire database, showing data locations and descriptions and the data’s 
logical relationships. (the overall view of the database which shows how the tables are linked)  

o Entities: specific title which attributes are detailed under. E.g. a school would have a separate entitles for 
students, teachers, classes in separate tables. 

o Attributes: defined property of an entity, example: LastName, FirstName, PhoneNumber (they’re fields of flat-
file databases)  

o Relationships: The way entities are related to each other, using keys such as StudentID 
 One to one: each record in the first entity is related to exactly one record in the second entity. 

E.g. a primary school teacher is assigned to one class, a customer purchases a car, that car is 
only owned by that customer. 

 One to many: Each record in the first entity is related to many records in the second entity, but 
any record in the second entity is only related to one record in the first entity E.g. a high school 
teacher is assigned to many classes in the school. 

 Many to many: each record in the first entity is related to many records in the second entity, 
and many records in the second entity are related to many records in the first. E.g. each student 
studies many subjects and many students study many subjects. 
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Tables as the implementation of entities consisting of: 
 

 linking tables using primary and foreign keys user views for different purposes  
 
 Tables 

 Implementation of entities 

 Table: organisation of data into columns and rows 

 An attribute is the column of a table and represents a field. 

 Tuple: the row of a table and represents a record 

 The intersection of columns and rows contain information 

 Linking tables 
- Primary key: uniquely identifies a record (field or combination of fields) e.g. StudentID 
- Foreign key: Attribute of a table that is a primary key of another table e.g. salesperson appears in other 

tables as well as its own. 
 
Data modelling tools for organising databases, including:  
 

o Data dictionaries to describe the characteristics of data including:  
 

Data dictionaries 

 Metadata describes characteristics/ information of data 

 Data dictionary: comprehensive description of each attribute (field) and how data is to be constructed 

 Field name: is the name of the field (short and unambiguous) 

 Data type 
-Alphanumeric: letters/numbers/symbols (text- limited to 50 characters) 

-Memos: descriptions/reminders  (Greater than 50 characters with a scroll box) 

-Numeric: numbers, currency, percentages, decimals and numeric symbols 

-Boolean/logical: true/false, yes/no 

-Date data: dd/mm/yy 

-Time data: hh/mm 

-Calculation: shows formula in the field 

 Data format, varies depending on country and personal desires 

 Field size- number of characters allowed in the field 

 Description- explains contents of the field 

 Example- illustrates content 

 Data redundancy: undesirable duplication of data within a database. Can be overcome with a data 
dictionary by people checking if attributes have already be completed. 

 
 schematic diagrams that show the relationships between entities  

o Schematic diagram: graphical tools that help define a relational database and develop a schema   
o Entity-relationship diagram (ERD) is a graphical method of identifying the entities and showing the 

relationships between them. 
o Helps to determine what data should be included / excluded  from a database. 
o They are a useful tool to explain the database to people. 

 normalising data to reduce data redundancy  
o Normalisation is the process of organising data into tables so that the results of using a database are 

unambiguous and as intended 
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o Reduces data redundancy by removing repeating fields or reorganising data where needed, hence 
improving performance 

o Involves dividing a database into two or more tables, and defining relationships between data, and then 
deleting data that is no longer required. 

o Avoids inconsistencies among values 
o Analysing data to create the most efficient database structure 
o First normal form (1NF): each field in a table contains different information , and should be dividing into 

two tables to be sorted out. 
o Second Normal form (2NF): No field values should be of the same meaning. E.g. if date_of_birth filed 

already exists then it should not include a birth_year field. 
o Third Normal form (3NF): Must place any fields that do not relate directly to the primary key into 

another table. 
o Domain/key normal form (DKNF) a key uniquely indentifies each row in a table, this the final level which 

designers hope to achieve. 
 

 the logical organisation of hypermedia 
 

 Hypermedia is the storage of media (text, numbers, images, audio, video and animation) using a set of 
nodes / links / documents. 

 Each document is independent & can be retrieved electronically using hypertext 
 

 nodes and links 
 

 Node: Computer that has the destination link 

 Hyperlinks are electronic connections that link nodes/documents together 

 A big example is the World Wide Web where each page / document is accessed by its URL. 

 
 uniform resource locators 

 
 The address of a file or resource on the web. 
 Protocol: the transfer method that allows access to web pages based on hypertext- ‘http://’ 
 Domain name: address of specific computer where resource is located ‘www.whatever.com’ can be 

replaced by the IP address. E.g. http://192.1.6.2 
 File path: Full path followed to the file being retrieved, domain name and file path are separated by 

forward slashes E.g. www.whatever.com/contact/phone_number.htm  
 

 tools for organising hypermedia 
 

o storyboards to represent data organised using hyperlinks  
 

 see page 12 
 

o software that allows text, graphics and sounds to be hyperlinked 
 

 HTML tags (hypertext mark-up language) 

o Metadata- information about data 
o Indicates how parts of a document are displayed & navigated 
o HTML documents are viewed as pages in web browsers 
o HTML editors produce HTML code 
o Tags are used to construct instructions/metadata 
o A tag consists of  angels brackets to indicate starts and ends of a tag instruction  
o Example: <TITLE> My Home Page </TITLE> 
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o Links are achieved by using hypertext tags, 
o  <A> stands for anchor, 
o HREF (hypertext reference) = “filename”, the file name refers to the location / file path of the 

link 
o Example of a hyperlink: <A HREF =http://hi.com/ipt.html/>technology</A> is a hyperlink that 

locates the link on the ‘hi.com’ computer. The user sees the word “technology” and just clicks 
on that to open the new link. 

o Dreamweaver and MS FrontPage are software applications that allow users to create HTML 
web pages without the need to use html tags. HTML tags are inserted automatically by the 
program.  

 

Storage and retrieval 
 
 

 Database management systems (DBMS)  
 

 including: the role of a DBMS in handling access to a database  
o DBMS: is a software application that allows the entry, manipulation and storage of data is a 

database format. 
o DBMS provides access to the data in the database 
o Manipulates data by sorting and searching 
o Data is organised into tables, viewed in forms, retrieved using queries and displayed in a 

printable and summarised format using reports. 
o DBMS contain the following roles: 
o Utilise a data dictionary to organise data 
o Show relationships between entities using schematic diagrams  
o Definition of the database can be changed with ease 
o Carries out validation techniques to ensure data entered is of correct format 
o Provides security measures to restrict access to authorised personnel only 
o Provides information about the performance of the database 
o Creates back-ups of the database, usually at an off-site location 
o Example: Microsoft Access 

 
 

 the independence of data from the DBMS  
o Physical organisation of data: When the operating system determines the way in which the data 

is physically organised on the storage medium 
o Logical organisation of data: how the program identifies the data. The user’s view of the data is 

determined by the DBMS 

 
 direct and sequential access of data  

o Sequential access: occurs when data is accessed in a linear sequence, one after the other, from 
first to the last record. 

o It is useful for when each record must be updated 
o Does not require the exact location of the data 
o disadvantage: Very slow 
o Example: used in magnetic tapes (such as video cassette tapes) 

 
 
 
 
 

http://hi.com/ipt.html/
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o Direct access: occurs when data is accessed randomly using mathematical algorithms to find the 
exact data location. 

o Often involves indexed access, (when information about the location of each record is put into 
a table and assigned to a unique index) – this requires more processing time. 

o Very fast searches compared with sequential 
o Example: Storing files on a disk or logical location of data within a database. 

 
 on-line and off-line storage 

Online 

 Storage device permanently positioned 

 Usually internal storage devices, always “ready-to-go” 

 Available immediately to connected computers 

 E.g. hard drive, CD & DVD juke boxes 
 

Offline 

 External devices used to store data 

 Cannot be accessed until storage media is mounted into a drive 

 E.g. USB, CD ROM, DVD, memory cards, magnetic tape 
 

 
 centralised and distributed databases  

 
o Distributed database is a database that ACTS as a single collection of data but is 

geographically dispersed among several different computers at different sites. 
o Can reduce transmission costs 
o May be difficult to keep a complete view of the database 
o Data needs to be synchronised across all computers to keep the database current 
o Two-phased commit is a feature of a DBMS that makes sure each part of the database 

are ready to transmit and receive, and then performs the transmission 
 

o Centralised database is a database that is stored at one central location where by all 
participants and users directly access data through a DBMS server. 

o No synchronisation required 
 

 
 storage media including:  

 
o Hard disks: several metal/glass disk platters covered with a magnetic material in a 

vacuumed sealed casing. The disks spin at roughly 5400 – 10 000 revolutions per minute 
(RPM) and are read randomly by a needle/read/write head which “reads and writes” 
data. E.g. a Hard disk drive in a Personal computer.  

o Uses direct access.   
o Usually measured in Gigabytes (Gb) and Terabytes (Tb) as of the year 2011 

 
o Optical Discs: are discs that ultised laser technology to read and write data. 
o Uses direct access  
o CD-ROMs: 12cm disks that are capable of storing 650mb of data (good for storing 

constant data, such as music. 
o DVD – digital versatile disks, stores 4.7 – 17 GBs of data. Uses red laser technology 
o Blu  ray: uses blue laser technology with a finer laser to store up to 50 GBs of data – 

dual layer.  
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o Cartridge: a hard disk encased inside a plastic or metal case, can be removed like a 

floppy disk. 
o Zip disks: store 100 – 250 MB of data – 1Mb per second transfer rate 
o Jaz disks: store up to 2gb of data have a transfer rate of 5.5 Mb per second 

 

o Magnetic Tape: long strip of plastic coasted with a thin layer of magnetic material.  
o Stores large quantities of data and is often used as a backup medium due to its 

inexpensive option   
Encryption/decryption 

Encryption 

 Process of encoding data -> maintains confidentiality & security 

 Algorithm or key is required to encode the data 

 Involves complex manipulations of bit patterns 
Decryption 

 Process of decoding data -> receiver can translate data back to its original form 

 Reverse algorithm or key is required to decode the data 
Asymmetric 

 Requires public key for encryption & a private key for decryption 
Symmetric  

 Same key required for encryption & decryption e.g. Data encryption standard (DES) 
 

Backup & security procedures 

 Storing/copying data to another permanent storage device 

 Physical security measures- locking rooms/buildings 

 Usernames & passwords – different levels of access can be assigned to different users. E.g. admin / student. 

 Encryption/decryption 

 Restricting access using DBMS views, Forms can be designed to only display certain data to certain people. E.g. 
sensitive data can be access by authorised personnel only. 

 Record locking – prevents two users making changes to the same record at the same time. 
 

Tools for database storage & retrieval 

Searching & sorting 

 Carried out on a field alphabetically, numerically or chronologically -> relevant information is extracted 
 
 
 
 
 
Query by example (QBE) 
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 Query by example (QBE): this is where the participant enters a certain condition within the GUI of the DBMS. 

They use logical “AND”, “OR”, “NOT” operators and relational operators such as >, <, <>, = , <=, >= a criteria is 

entered in the criteria line under a specific field to find all records that satisfy that condition. An “Or” line is 

included to make a search wider if the participant requires it.  

 Operator enters criteria against a field 

 Records meeting specific conditions are displayed 
 
 
Structured query language 

Structured Query language (SQL): is a special language which uses the SELECT, FROM, WHERE, ORDER BY 

commands. The participant uses the SELECT command to select the fields required for the query, the FROM 

command is used to indicate the tables/entity the fields come from, the WHERE command is the 

criteria/condition that is to be met by the records wanted, the ORDER BY is the format the data is to be sorted, 

e.g. descending or ascending. 

 

 Specialised language designed to search a database 

 Manipulates display of data in a search- more specific 

 Commands 
- Select: fields i.e. data to be displayed 
- From: tables i.e. source of data 
- Where: criteria i.e. query/ criteria 
- Order by: fields i.e. order in which fields are to be displayed (ascending or descending) 

E.g.  
Select FirstName, LastName   
From Employee 
Where Employee.suburb = "Ryde" Or Employee.subrub = "Hunters Hill" 
Order by LastName ASCEN 

 

Tools for hypermedia search & retrieval 

Free text searching 

 Technique for searching a computer based document or database for characters or words 

 Search engine searches all words and tries to match search words supplied by the user 
 

Search engines 

 Indexing- databases of indexed websites (URLs) that can be searched using keywords. The websites are search 
by spiders / robots within documents and web pages for keywords that match the user’s keywords. Meta tags is 
what is usually scanned for keywords. 

 Search robots- programs that facilitate indexing by accessing websites & gathering information 

 Metadata – information about data. 
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- Operation of a search engine: 
 

 The process of retrieving data from a search engine is as follows: Firstly the user inputs a KEYWORD or title. This 

is the query. Spiders crawl around the web and search for pages that contain these keywords or titles. They 

come back to the indexing software of the search engine and give each search result (URL) an index to be stored 

within the search engine’s database. The search engine then displays all results that relate to the user’s query 

on the user’s screen. 

Reporting on data found in hypermedia systems 

 Web browsers 

 Stand alone applications 

 Media players 

 In-built web browsers into software applications such as video games and word /clip art documents. 
 

Other Information Processes for Database Information Systems 
- reporting on relevant information held in a database  

 

 Reporting- formatted & organised presentation of information ready for printing 
E.g. mailing labels, invoices, sales summaries & telephone lists 

Report header: appears once at the beginning at the report. Contains: logo, report title and date. 

Page header: contains title, column headings and other information at the top of every page. 

Details: displays most of the critical information  

Page footer: date, page number and other information at the bottom of every page 

Report footer: appears once at the end of a report and includes report totals. 

Displaying is presenting the output from an information system to meet given task(s). 

 

- constructing different views of a database for different purposes  
 

 Constructing different views of a database for different purposes e.g. form- used to enter, view & edit data. 

 Table view used to show the overall view of the data. 

 Report view: used as a summary format and printer friendly design.  

 Good design principles in creating forms and reports such as: 
o Consistency of design and text 
o Appropriate use of white space 
o Group information 
o Headings 
o Headers and footers with date and page numbers 
o Columns that have meaningful names 
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Issues related to Information Systems and Databases  
 

- acknowledgment of data sources  
o Source: the person or organisation that develops the data. 
o Informal sources: conversations, observations 
o Formal sources: report, book, official document 
o Commonwealth Copyright Act 1968: A law that states that people are NOT allowed to copy other 

peoples’ work or creations. However a specific portion can be used for educational purposes IF the 
work is cited and granted permission by the author. 

- the Freedom of Information Act  
o Commonwealth Freedom of Information Act 1982: 
o New South Wales Freedom of Information Act 1989:  
o Both Acts allow individuals the right to find out what data about them is being kept within 

government and non-government databases. And individual can request a change if the data is 
incorrect, however the Act does not cover this.  
 

- privacy principles  
o Privacy of data refers to the right of an individual to control their personal data. That is, the data 

must be kept confidential and only used for the purpose specified by the individual/user, NOTHING 
ELSE.  

o Privacy can be destroyed when linking databases to other participants 
o Data may get into the “wrong hands” making the data exploitable to other people and to the 

outside world. This can exploit bank details, personal details which could lead to theft of money and 

lead to people being tracked. E.g.  Health, racial, criminal, financial data can be exploited. 
o Commonwealth Privacy Act 1988  
o New South Wales Privacy and Personal Information Act 1998 
o Health Records and Information Privacy Act 2002 
o All these above acts are laws designed to set the standards by which ALL organisations must follow 

when dealing with personal information to maintain their legal and ethic status. 
 

- quality of data  
o Data must accurately suit the purpose of the information system. (to fulfil user needs and 

connected applications) 
 

- accuracy of data and the reliability of data sources  
o Data Integrity: the accuracy and reliability of data. (how true the data actually is) 
o Data must be kept up to date, correct, free of corruption and protected from theft 
o Data integrity can be maintained by the ability to resist or reduce:  
o user mistakes 
o system malfunctions 
o deliberate or accidental alternation 

 
o Data validation: the process of checking the entry of data using software to ensure it is of correct 

format and somewhat more accurate than data that is not validated. 
 Range check: used to check that data satisfies a small condition of values. E.g. dd/mm/yyy 

for the mm column the only numbers allowed would be from 01 – 12 
 List check: data is compared to a set of accepted data. E.g. NSW will be compared to a list of 

states to be validated. WDX would not be accepted. 
 Type check: checks whether the data is of the correct format. E.g. if the field is a numeric 

field no other characters other than numbers will be accepted. I.e. putting in ‘b’ will not 
work. 
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 Check digit: digit calculated form a code number and then added to the end to that number 
as an extra digit. E.g. barcodes may add the number 4 at the end to say that it has been 
checked. 

 Checks number of characters 
 Implements cross-checking facilities 
 E.g. two password textboxes for creating a new password on website ensures the data 

entered in box textbooks is the SAME so that the user will have accurate data of their 
password. This prevents common user typing mistakes from creating new passwords. 

 
 

o Data verification: the process of checking that the data collected and stored in the database is 
always correct from the source of the data.  

 E.g. banks have policies in place to make sure that when users move address, that they 
should ring up the bank and confirm that the data of the address field should be updated or 
phone number changed etc. This is much harder to check, as it requires interaction with the 
user and involves trust of data integrity from the user. 

o Data bias: the way data is captured, manipulated and interpreted. 
 Machine devices can capture data with less chance of the data being biased 
 Humans are more likely to be biased from using non-machine devices. 
 Non-representative sources can also be biased, therefore unreliable. 
  HOW the data is manipulated and interrogated will decide if the data is biased or valid. 

 
- access to data, ownership and control of data  

o Limited access to authorised personnel only -> control over data 
o Prevents: unauthorised access, alteration/destruction of data or programs, unauthorised use of 

resources & release of information 
 

Freedom of Information Act (Federal) 

o Allows individuals to obtain access to information held as records by the government, request 
amendments to records, appeal against decisions not to grant access to information or to amend 
personal records 

o Information such as school, health, superannuation records (personal) government policy 
documents, research materials, product testing records 

o Agencies/public bodies- unis, public hospitals, ministers, government departments 
o Exempt information- personal affairs of another person/business, the economy, law enforcement 

 
- data matching to cross link data across multiple databases  
- current and emerging trends in the organisation, processing, storage and retrieval of data  

 
Data warehouses 

o Data warehouse: combination of many different databases across an entire enterprise. 
o Stores raw data which is collected electronically from a variety of sources 
o Data may be available for sale to interested parties -> privacy issue e.g. medical records, 

credit cards etc 
o E.g. real estate agency may buy information from council 

Data mining 

o Process of searching through data, trying to match any patterns e.g. customers with 
common interest, at a supermarket. Can lead to specialised advertising targeted at an 
individual. 

o Security issue e.g. centralising personal information into 1 warehouse. 
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Online analytical processing (OLAP) 

o Provides statistical evidence to corporations -> assists in decision making 
o Analysis of data stored in a database. E.g. business sales, budgeting, forecasting. 
o Used for data warehouse reporting and data mining 
o Capability for complex calculations, trend analysis and data modelling 

 
 

Online transaction processing (OLTP) 
 

o Manages transaction –orientated applications 
o Real-time applications such as ATMS – automatic telling machines. 
o E.g. banking, airline tickets, order processing e-trading etc 
o Faster, simpler and more accurate forecasts for businesses 
o Users have a choice of how to pay 
o Available 24/7 

 
o Disadvantages: 
o More prone to hackers 
o Some steps need to be completed offline and may take overnight to complete 
o Potential server failures which could lead to waste of time and money and even wipe out an 

immense amount of data. 
 

Chapter 3: Communication Systems 
 
Characteristics of communication systems  
 

- communication systems as being those systems which enable users to send and receive data and 
information  

- the framework in which communication systems function, demonstrated by the following model  
 

 
 



Information Processes and Technology – HSC course notes 34 

 

A communication system enables people and systems to communicate with each other by sending and 
receiving data and information. 
 
Every communication system must contain the FIVE following components to successfully work. 
 

1. A data source: this is what produces the data 
2. Transmitter: encodes the data into a signal suitable for a transmission medium 
3. Transmission medium: a channel (physical and wireless network hardware), such as a cable or 

wireless frequency which can carry the data from the transmitter to the receiver. 
4. Receiver: decodes the data back into the original or approximation of the data 
5. Destination: is the final location of the data, the receiver of the information. 

 

OSI (Open System Interconnection) model: 

 
o Application Level – 7) Application Layer, 6) Presentation Layer | this layer is the highest layer and 

includes the final stages of the communication phase. The data is organised in a format understood by 
an application. The application will now use the received data to achieve a given purpose. E.g. loading a 
word document over a network. Word will wait until the document is retrieved and then open the file 
using the data supplied. The user can now continue their given task. 

o Communication and control and addressing Level – 5) Session Layer, 4) Transport Layer, 3) Network 
Layer | this layer is where communication with the network is established and maintained (middle 
layer). It managers the correct transmission of each data packet. Packets that do not reach the 
destination are resent until all packets are transmitted correctly. This uses transmission control protocol 
and Internet protocol (TCP/ IP)  

o Transmission Level – 2) Data Link Layer, 1) Physical Layer | this layer is involves physical transmission 
hardware (the lowest layer). It managers the actual transfer of data, converting bits into signals that are 
transmitted through a transmission medium. This involves switches, routers, Ethernet protocols, and 
physical cables for transfer of data such as twisted pair, copper telephone cable, optic fibre, coaxial 
cable and wireless transmission. Data is directed to their appropriate MAC addresses. 
 

 
 MAC (Media access controller) Address: A hardware address that uniquely identifies each node on a network. 
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 the functions performed within the communication systems in passing messages between source and 
destination, including: 

 
- Message creation:  

o The message is compiled using a software application from the data source in preparation for sending. 
 

- Organisation of packets at the interface between source and transmitter:  
o As a message descends through protocols, each packet is wrapped with multiple headers and trailers. At 

the control level the protocols are managed by the operating system. The protocols ensure that the 
packets reach their destination correctly by using error checks, flow control techniques and knowing the 
source and destination address. This process is reverse at the receiving end. 

 
- signal generation by the transmitter transmission: 

o The main task of the transmitter is to represent individual bits as a wave – this wave is the signal that is 
actually transmitted through the medium (also known as baud rate). 

 
- synchronising the exchange  

o Both the transmitter and receiver use a common clock so that transmission can be perfectly 
synchronised. This allows large amounts of packets be transferred, while the transmitter is encoding the 
receiver is decoding the signal at the same time. 

 
- addressing and routing  

o Data packets pass through many different and varied links. Therefore the path that may look the 
“fastest/shortest route” may not be the case, as a fibre optic transmission medium will significantly 
increase the transmission speed thus a longer distance covered by fibre optic will be faster than shorter 
distance route on copper-wire. 

 
- error detection and correction  

 
o Parity checking is the process where an extra bit is sent along with the group of bits to be transmitted. 

When 8-bit ASCII an extra ninth bit is added to hold a 0 or 1. Handshaking decides which type of parity 

to use, either odd or even. Odd parity: the number of 1s in the nine bits MUST BE ODD. Even parity: the 

number of 1s in the nine bits must be even. So depending on the amount of 1s in a byte, a 1 or 0 is 

added to satisfy the parity condition. If an error has occurred, the parity will be different and an error of 

transmission has occurred. 

× Will not detect errors with more than 1 missing / corrupt bit in a byte. 

× Adds an extra bit to the end of each byte, resulting in longer loading times 

o Checksum: Check is the process of adding all the bytes within a data packet as an integer before being 

sent. This integer is then added as a binary integer on the header or trailer of the byte. The receiver 

then counts all the bytes to reassure that the same amounts of bytes were received as sent from the 

transmitter. If the sums do not equal the same value, then an error has occurred. Used in HDDs. 

× Will not pick up errors if a corrupt bit is still counted as valid 

× Adds an extra bit to the end of each byte, resulting in longer loading times 

o Cyclic redundancy check: is a process that checks for errors using a division process. The data is divided 

into predetermined lengths and then divided by a fixed integer. The remainder is calculated and 

attached to the data to be sent. When the data is received the remainder is recalculated. If the 

remainders do not match, then an error in transmission has occurred.  

 CRCs will detect 99.9% of errors 

 Still adds the remainder to each byte, but at least it has a higher rate of detecting errors 

 Most popularly used error correction method 
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 Handshaking: an agreement between about which protocol to use to accomplish the exchange of information 
between two devices. Handshaking involves sending signals to another device in order to indicate which 
protocol to use. When a successful handshake occurs, a connection is made. 

o Hardware flow control: uses a physical connection such as a wire to connect. protocol: (RTS/CTS – 
Request to send / clear to send) 

o Software flow control: uses special codes sent with data to start / stop transmissions. Example: XON 
starts a transmission, XOFF stops a transmission. This is used for long distance communication and 
allows breaks in transmissions to occur. 
 

 Speed of transmission 
o Bandwidth: the capacity (difference of the highest and lowest frequency) of a channel or 

transmission medium. Measured in frequencies (Hz – hertz, kHz, kilohertz, Megahertz - MHz). 
40 Hz is one complete wavelength. 

o Baud rate: the maximum amount of signals that can be transmitted in one second. 
o Bits per second (bps): defines the number of 1s and 0s which are transmitted through a 

transmission medium within 1 second. 
 

- security and management  
o Protocols can restrict messages based on user names and passwords and other protocols 

encrypt messages. 
 

The roles of protocols in communication  
 

- handshaking and its importance in a communications link  
o Handshaking needs to take place between two modems to agree on what protocol to use and 

agree on a maximum transmission speed 
 

 
- functions performed by protocols at different levels                                                 

 
Application level Protocols: 

o HTTP (hypertext transfer protocol) used in web browser to communicate and receive web 
pages to and from a web server. HTML – hypertext mark-up language controls how web pages 
are formatted and displayed through web browsers. 

o SMTP (simple mail transfer protocol) used for sending and receiving e-mail messages to and 
from the client to the mail server. 

o SSL (secure sockets layer) uses two keys to encrypt data so that private documents can be 
securely transmitted via the internet. E.g. https. 
 

Communication control and addressing level 
o TCP (Transmission control protocol) ensures that messages are delivered correctly by using 

checksum error correction methods. TCP Packets contain 576 bytes. 
o IP (Internet Protocol) moves data packets from sender to receiver. Ability to reroute messages 

over the most efficient path to their destination. 
o TCP/IP: is combined to provide a connection between two hosts so that a series of packets 

can be sent back and forth for a period of time. 
 
 Other Protocols 

o X.25: used for low-speed packet switching such as credit card and ATM transactions. 
o XModem: used for file transfer for PCs, includes 128 byte blocks with checksum and cyclic 

redundancy check. 
o YModem: an updated version of XModem and can include 1024 byte blocks with filenames and 

more reliable error checking. 
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o ZModem: updated version of YModem. Includes a VARAIBLE block size, supports CRC, and 
provides high-speed packet and network communication. 

o FTP: File transfer protocol: Allows the user to log onto a network and transfer files. 
o POP: Post office protocol: specifies how e-mail messages are exchanged between the ISP and a 

computer 
o MIME: Multipurpose Internet mail:  enables files to be attached and sent as an email. 

 
 Packet switching: the process of routing data packets along the most appropriate fastest route. E.g. if a file is 

sent, many packets may travel along different pathways, depending on bandwidth of a channel, network traffic 
and the type of transmission medium. 

o Packet: a group of binary digits that make up a section of data for a complete file. 
o A packet contains a header (destination and amount of packets), the data and a trailer (error 

correction code). 
Networks: 

o LAN – Local area network: connects computers within a building or a group of buildings on ONE SITE. 
E.g. a school network. 

 Allows sharing of hardware and software resources 
 Improved communication among clients. 

o WAN- Wide area networks: connects computers over hundreds or thousands of kilometres. E.g.  Local 
suburb Exchanges connect suburbs of communities to the internet, run by ISPs. Or EFTPOS and ATMS 
are connected to one big network. 

o A private leased line: a dedicated line within a network offering higher transmission speeds and more 
accurate transfer of data. E.g. an administrator of a network will have more power than standard 
clients. 
  

 
Transmission level 
 

o Token ring: A token – special data packets which are sent around, through nodes on a LAN. 
Nodes wishing to send data, wait for the token to come around, once it reaches the node, the 
node ‘attaches’ its data packets to the token and then the token will continue to be passed 
around until the recipient node receives the message. After this a confirmation is attached to 
the token ring and replaces the original data and sent back to the original receiver.  

o No collisions occur. 
 

o Ethernet: 1st industry standard, used on LAN networks as a bus topology. Allows simultaneous 
data flow in both directions (Full-duplex). 

o Collisions will occur, thus Carrier Sense Multiple Access and Collision Detection (CSMA/CD) 
was developed to counteract this. It makes nodes ‘listen’ when they require a transmission on 
the network so when the network is clear a transmission is sent. If two nodes sense a clear bus 
at the same time then a collision occurs. Transmission is stopped and a one node retransmits 
while the other requires a retransmission at a later time. If collision happens again, greater time 
is added for the other node to wait. 

o Ethernet is defined as the IEEE 802.3 standard. 
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The client server model 
 

- the role of the client and the server  
 

o The role of the client is to connect and use the server’s services. E.g. printing, file storing and 
retrieving, web services and mail services. 

 
o The role of the server is to provide/distribute these services among all clients. Establishes a 

networked community to work co-operatively and effectively.  
 

- thin clients and fat clients  
 

o Thin clients: “dumb” computers / terminals on a network which do NOT carry out the 
processing, or file storage of the system. They ONLY fulfil the purpose of letting the user 
physically enter data through a keypad or touch screen which is transmitted to a centralised 
server. E.g. Automatic telling machine or airline booking kiosk. – They contain very little 
hardware and software drivers to run the keypads but that’s it. 

o Fat clients: Intelligent terminals which contain their own processing and memory capabilities. 
These are called Workstations. 

 
- examples of clients such as web browsers and mail clients  

 
o Clients can contain web browsers to browse the web themselves or go through a web/proxy 

server to find the web pages for them. 
o Mail clients can retrieve and send mail to and from a mail server 

 
- examples of servers such as print servers, mail servers and web servers 

 
o Files server: a server/computer dedicated for the storage of files and applications. 
o Print server: a computer that manages all the printing tasks of the network. A spooler is 

software that is designed to queue and store data about print jobs and allow 
participants / users to cancel, pause or change priority of their documents. 

o Mail server:  is a computer that stores and manages the income and outcome of e-mail 
messages of participants / users. 

o Web server:  A computer which manages all the internet connections from the network 
to the outside world. Provides cache for HTTP web pages for faster access. Also provides 
security by using firewalls and using a DNS (domain name system) server to record 
every web page as a number. Web servers can host, edit and delete their own websites. 

o Database server: DBMS software can be run from a database computer. These servers 
contain client applications to manage SQL statements and add, delete and manipulate 
records. 

 
 

- Advantages of the client-server architecture 
 

o Sharing of hardware and software resources 
o Lower costs of software as a network/site licence can be bought 
o Software updates and backups can be done simultaneously and automatically 
o File sharing 
o Control over what users can and can’t access over the internet 
o Users can easily communicate over the network through e-mail or instant chat program. 
o Improved productivity as more people can use the same network all at once. 
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- Disadvantages of the client-server architecture 
 

o Security needs greater measures to be controlled. E.g. firewalls, anti-virus/spyware, login 
passwords etc. special criteria for passwords in big companies. 

o Software licences need to be kept on record 
o Is expensive to buy, set up and maintain servers and network infrastructure. 
o Planning is needed and a I.T staff team will need to be hired 
o If the servers fail, most services will fail, depending on fat or thin clients – services will still fail 

anyways. 
o Full large and incremental backups are continuously needed. 

 
 

Examples of communication systems  
 

 Internet: A public network that allows computers from around the world to send and receive data. 
 Intranet: A local network within a company which uses the same infrastructure as the internet. 
 Extranet: An Intranet with access to outside the network through secure connections to other networks. 
 PSTN (public switch telephone network): phone calls through a digital format transmission medium.  

 
- teleconferencing systems  

  
o Teleconferencing: is a method whereby people in different geographical locations can have 

meetings through computers and communication systems. 
Advantages: 

 Simulates face-to-face communication without the need to travel. 
 Saves travel costs, accommodation costs, energy, time and carbon emissions 

from transportation. 
 Increased productivity 
 Simple to set up, only a broadband connection, video camera or microphone is 

required with simple drivers and software. 
 World-wide connectivity 

   Disadvantages: 
× May have latency issues if both connections are not high-speed. 
× Cannot develop interpersonal relationships as there are no follow up 

meetings or just casual talk after meetings. 
× Reduces personal contact 
× Difficult to maintain concentration over long phone calls 

 
Transmitting video and audio 

 
Digitisation:  the process of converting images and audio into 1s and 0s. 
  A graphic  is divided into a column and each pixel assigned to a shade of colour – in 
binary form. Audio is digitised by assigning a waveform into tiny increments using binary floating point 
numbers. 

 
- messaging systems, including: 

 
 Traditional phone and fax 

 
o Telephones allow people to conveniently transmit sounds / speech over long distances. Either 

through telephone lines or PSTN 
o Can allow the sender to send a message as a voice mail and be stored as a digitised message audio 

message to the receiver and delivered to the destination at a later time. 
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o Fax / facsimile is a system of transmitting and reproducing a document by signals sent over 

telephone lines.  
o The sending fax machine scans the original document and stores it as a bit-mapped image. The bit 

mapped image is compressed and sent over telephone lines. The receiving fax machine receives 
and decompresses the document and prints it. It is favourable as it allows users to send a hard-copy 
to another person quickly. 

 
 

 Voice over Internet Protocol (VoIP) 
 

o VoIP transfers voice calls over the internet 
o A broadband connection is required to transfer digitised audio calls. 
o VoIP and PSTN can be used together to communicate a message from a computer to a 

phone. 
o A microphone, broadband internet connection and instant messaging application is 

required. 
 

   Advantages 
 Low-cost long distant calls 
 No added cabling 
 VoIP can be used any where a internet connection is available 
 Voice mail and conference calls can be sent stored 

 
Disadvantages 

× May be poor quality audio and disruptions may occur 
× Emergency calls cannot be made over VoIP 
× Broadband internet connections are not always available. 

 
 

 Email 
o A system whereby people can send and receive electronic messages to each other’s 

computers or mobile devices. 
o Body contains primarily text 
o Can contain images, audio, video and animation attachments. 
o Uses SMTP – simple mail transfer protocol to exchange messages between individuals, 

with software programs called mail transport agents (MTA). 
o Users can download their e-mails from servers using POP- Post office protocol or IMAP 

– Internet message access protocol. 
o Multipurpose Internet Mail Extensions (MIME): The protocol used to code non-textual 

data and attachments into ASCII so that it can be transmitted within e-mail messages 
o A mail transfer agent alerts users if they failed to receive e-mails from a server and 

retries to download until the message is successfully downloaded. E.g. of a MTA: 
Windows Mail 2011 

o People are moving away from ISP fixed email addresses and using web based email sites 
such as www.hotmail.com or Gmail, yahoo messenger. 

 
 
 
 
 
 
 

http://www.hotmail.com/
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Components of E-mail: 
 
 
 
 

 
    

  
 
 
 
 
 
 
 
 
 

 From: the senders email address 

 To:  the recipient(s) address(s) 

 Cc: carbon copy – identical copies are also send to these email-addresses 

 Bcc: blind carbon copy- identical copies sent to these email-addresses however they do not 
see who else also received the email. 

 Reply: used to reply to the original sender. 

 Reply all: used to reply to everyone who was sent the original e-mail. 

 Subject – topic of the e-mail. 

 The body consists of a often short message 

 Quoting: when the previous message is retained so that the original sender remembers the 
message. 

 Forwarding: When the recipient receives a e-mail and sends it to someone else. 
 
    Other items: 

o Address book is used to store email addresses (contacts) 
o Mailing list:  is a group of people who may want to receive the same messages 
o Signature: a unique image or several lines which automatically appear at the 

end of every outgoing email message. 
 
Other systems dependent on communication technology such as:  
 

- E-commerce  
 

o E-commerce: the buying and selling of goods over the internet. 
o Provides a 24/7 availability service 
o Provides detailed information about a product using a multimedia interface. 
o Items can be bought and shipped from different countries. 
o Businesses don’t have to worry about physically opening a shop. 
o Cuts running and labour costs of a business. 
o Discounts can be obtained by buying through different exchange rates 
o Disadvantage: no physical product to look at face-to-face. More hacker prone. 
o EBay is a big example of the E-commerce community. 
o PayPal is a company that securely controls customer’s bank and credit card details. 
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- EFTPOS  
 

o Electronic funds at point of sale: terminals at retail stores which allow customers to 
electronically pay for goods and services, either using savings or credit. 

o A debit / credit card is swiped through a magnetic reader, the customer’s record is then 
obtained from the central server and funds can be deducted from the customer’s account. 

 
- Electronic banking  

 
o Allows customers to check their bank account history, current bank balance, transfer funds 

between accounts and pay bills all through an internet connection at home or work. 
o All done through a secure https connection. (secure sockets layer). 
o Customers need to be cautious as there have been many scams and fraudulent claims to access 

innocent accounts. 
o Bpay can be used for electronic banking. 
o Convenient as cheques and cash do not have to be handled with and tasks can be instantly 

done. 
 
 

Transmitting and receiving in communication systems  
 
Transmission of data 

o Parallel transmission: transmission of data simultaneously using separate channels e.g. IDE 
cables. Can’t be used for long distances > 15 m as data starts to arrive at different times from 
different channels causing data sync issues and corruptions. 

o Serial transmission: transmission of data one after the other. E.g. a printer  
 

 Asynchronous transmission: sending of data by indentifying each byte with special start 
and stop bits on the either end, respectively. Most commonly used method. 

 Synchronous transmission: the sending of data all at the same rate as a constant flow. 
Requires both computers to be in sync with a clock. This is used for moving large 
volumes of data around in a large system. 

 

 Simplex mode: allows transmission in one direction only. E.g. a radio, television 

 Half-duplex mode: allows transmission in two directions, but at separate times. E.g. walkie talkie, disk 
drive 

 Full-duplex: allows transmission in both directions simultaneously. E.g. telephone (PSTN), VoIP, instant 
messaging, e-mail. 

 
Transmission media, including:  
 

- Wired transmission  
 Wired transmission mediums are much more secure, reliable and in some cases faster than a 

wireless medium. 
 Signal is contained within a cable. 
 Less accessible to foreign computers.  
 Baseband: uses the entire capacity of a cable to transmit one signal at a time. 
 Broadband: several signals are sent along a cable at the same time.  
× Takes up space and has to be physically connected 
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o Twisted pair 
 A cable made from two strands of insulated copper wire. These strands are twisted 

around each other to reduce electrical interference. 
 Inexpensive and widely used. 
 Slower than the other three wired mediums. 
 Speed: 1Mhz 

 
o Coaxial cable 

 A cable created by encasing insulated copper wire in a protective coat of mesh. 

 More reliable data carrier, but is more expensive and less flexible. 

 Coaxial cable can carry one signal at a time 

 Broadband coaxial cables can carry multiple signals at one time, such as video 

and audio simultaneously. 

 Fast data transfer rates 

 Extra protection from electrical interference. 

 Speeds: 1GHz 

 
 

o Optic fibre 
 A cable made of thin (hair width) fibre of clear glass surrounded by a layer of plastic.  
 Data is sent as pulse of light. 
 The fastest and most reliable wired transmission medium currently available. 
 Most expensive to make and repair. 
 Light pulses are not prone to electromagnetic interference. 
 Provides greater security measures. 
 Speed: 75THz 
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- Wireless transmission 
 Wireless transmission mediums transmits data through the atmosphere and provides a greater 

range of access to clients and are much cheaper, easier/quicker to set up compared with wired. 
× They are however more prone to hackers and foreign clients. 
× Speeds and signal losses may suffer depending on how many walls and other electromagnetic / 

radio waves are travelling through the wireless environment. 
 

o Microwave 
 A radio wave that transmits by line of sight from antenna to antenna and needs to be 

within 40– 50 km of each other. Antennas are located on tall buildings or mountains.  
 Faster than coaxial and copper telephone lines. 
 Transmission performance can be significantly degraded by poor weather, buildings, 

trees or planes blocking signals. 
 Speed: 100GHz 

 
o Satellite 

 Microwave stations in the sky. 
 Satellites act as relay stations in geostationary (in sync with earth’s orbit) 
 Satellites receive a signal from earth (uplink) and then amplify and retransmit the signal 

back down to earth (downlink) at a different frequency. 
 The global positioning satellite (GPS) uses at least 3 satellites to obtain a fairly accurate 

coordinate on the earth’s surface. 
 Speed: 100GHz 

 
 

o Radio 
 AM – amplitude modulating, has a longer range but audio is not as clear 
 FM- Frequency modulating, has less range, though audio is clear. 
 Wireless LANs are becoming increasingly popular with their wide coverage and ease of 

access. Although there may be the chance of performance issues and electromagnetic 
radiation. 

 Speed: 10Mhz 
 

o Infrared 
 Operates by sending a signal in a straight line. 
 If obstructed by an object it will not transmit 
 Used for short distances. E.g. T.V remote 
 Doesn’t require an antenna. 
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Other wireless mediums 
 Mobile / cellar networks (uses microwave technology) 
 Bluetooth - used to connect devices such as remote controls over a short distance < 10m uses microwaves. 
 Wi-Fi- used to create wireless LANs and wireless home networks, uses microwaves. 

 

Network topologies 
 

 Network topologies:  the physical layout and configuration of a network. (network map) 
 Describes the ways in which nodes are connected and the routes data can take within a network. 

 
- Star 

o A network where all nodes are connected to a centralised server / switch. 
o Most commonly used topology. 
o Every node has their own dedicated cable. 
o Requires more inexpensive cabling than other network layouts. 
o If a node fails, the network can still continually function perfectly. 
o If the central server fails, the whole network fails. 
o Polling: when nodes are access sequentially by the central switching device to see if they are ready to 

transmit. 
 

   

 
 

- Bus 
o The simplest network layout where all nodes are connected to a common cable know as a bus. 
o All nodes are identifiable by their own unique ADDRESS.  
o A terminator at both ends of the bus is used to stop old messages from echoing in the bus. 
o Each node waits for the bus to be clear before if sends its message to another specified node. 
o If two nodes send data at the same time, then a collision will occur. 
o CSMA/CD – carrier sense multiple access collision detection is employed to counter act this problem. It 

stops two buses from transmitting and specifies each node to start at separate random intervals away 
from each other. 

o Each node contains a network interface card (NIC), which can send and receive data and monitor 
network activity. 

o A break in the backbone (bus) will disable the entire network. 
o Uses the Ethernet structure (see page 37 for more details) 
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- Ring  
o A circular network which all nodes are connected to each other in a ‘ring’. 
o Each device has its own address 
o Uses the token ring structure of sending and receiving messages (see page 37 for more details) 
o A message is attached to the token ring, along with the destination address of the specified node. 
o Token ring is passed around until the correct node receives the message. 
o If one node fails, the whole network is disabled. 
o Some networks will have a double ring layout as a backup. 
o A constant speed is deployed throughout the network. 
o No data collisions as data only travels in one direction with only one token (often 1 byte) 
o Can be slow as each node has to read the same message until the correct node is identified. 

 

 
 

- Hybrid  
o A network that contains a combination of star, bus, ring or wireless into one network. 
o This is sometimes necessary to connect two networks into one to share and communicate data and 

hardware/software resources. 
o All hybrid topologies have a single transmission path between any two nodes. 
o If two networks operate on the same protocols e.g. both are either Ethernet both are token ring then a 

BRIDGE is used to connect the two networks together. 
o If two networks operate on DIFFERENT protocols e.g. one uses Ethernet and the other use token ring 

then a GATEWAY is used to connect the two networks. 
o A bus topology is used to from the backbone of the two networks. This is usually a fibre optic 

transmission medium. 
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- Mesh Topology: Include more than one physical path between the pair of nodes. This is the primary topology of 
the internet, where IP data packets can travel different paths from the transmitter to the receiver 

 
 

 
- Wireless networks  

 
o A network which provides primarily wireless coverage to clients. 
o May also provide wired connections as well as wireless. 
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The functions performed by the following hardware components used in communication systems  
 

- Hubs  
o A ‘dumb’ device which provides a central connection point for all other nodes 
o When the hub receives data from a node, it then retransmits that data along all other cables to every 

node on the network. 
o Hubs make no attempt to identify the address of a node. 
o All nodes connected to a hub share the same transmission channel. 

 
- Switches 

o An ‘intelligent’ device which sets up a direct connection between a sender and a receiver.  
o It identifies where the data needs to go and sends it to the correct node. 
o They can simultaneously send and receive data to multiple pairs of nodes 
o Reduce network traffic, thus faster data-transfer speeds. 

 
  

- Routers 
o Routers direct data between networks with similar protocols. 
o A router looks at the data’s destination and determines the quickest path for it to follow. 
o If the path breaks, then a new path is automatically rerouted. 
o A router can translate one protocol into another, therefore overcoming software and hardware 

compatibility issues.  
 

- Modems 
o Modems are used to connect a computer to their local ISP to provide high-speed ADSL or cable internet 

access to a household or network. 
o Abbreviation for Modulation and demodulation.  

 Modulation: the process of converting a digital signal into an analogue signal for the 
telephone line. 

 Demodulation: the process of converting a analogue signal into a digital signal for a 
computer to use. 

o Modems connect either through USB, Ethernet or wireless connections to the computers motherboard 
or expansion card. 

o Asymmetrical digital subscriber line (ADSL) uses copper telephone lines to transmit high-speed data. 
o Cable modems connect to the internet using coaxial cables (similar to T.V cables), this offer much faster 

data transfer rates- up to 10 Gbps. 
 

- Bridges 
o A bridge is a device that connects two or more LAN networks which operate on the same protocol. E.g. 

all networks either use Ethernet OR token ring protocols. 
 
 

- Gateways 
o A gateway is a device that connects two or more LAN networks which operate on DIFFERENT protocols. 

E.g. two networks where one is running Ethernet and the other is running token ring. 
 

 
- Network Interface Cards (NIC) 

o A card built into the motherboard which converts data between the computer and the network. 
o NIC are also used for CSMA/CD. 
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- Mobile phones 
o Each mobile phone transmits and receives data to and from the base station in each cell. 
o The PSTN or Internet is connected by either cabled or microwave relay links to the base stations. 
o Each mobile phone then ‘listens’ to signals and picks up the closest base station it is nearest to. 
o Multiple Messaging system (MMS) can be used to transmit text (SMS)-Short message service, photos, 

videos, e-mails, internet access gaming through Bluetooth and infrared.  
 
 

- Cables 
o A transmission medium which is physical and is either made of insulated copper or fibre of clear glass. 
o They use electromagnetic or light pulses, respectively to transmit 1s and 0s (bits) of data from a 

transmitter to a receiver. 
 

 
- Wireless access points (WAP) 

o A central node on a wireless LAN which acts as a hub. 
o It provides wireless coverage for all other nodes trying to access a LAN wirelessly. 
o Sends and receives data to all wireless nodes. 
o Requires an encryption key to maintain a secure connection 
o The WAP must be physically connected to the LAN to allow wireless nodes to access wired nodes on a 

network. 
 
 

-  Bluetooth devices 
o Short-range wireless transmission between two portable devices. 
o Automatically recognises other nodes nearby and connects on permission to create short ranged 

networks. 
o Used to transfer data between mobile phones, hand free headsets, portable digital assistants (PDAs), 

wireless keyboards, mouses, printers game console controllers and other low bandwidth devices. 
o Flexible: does not need to have a straight line of sight to transmit. 

 
 

- Repeater / booster 
o Any device that receives a signal, amplifies it and retransmits the amplified signal down another link. 
o Used to increase the physical range of wired or wireless transmission mediums such as fibre optic or 

microwave signals. 
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Characteristics of network operating software  
 

o A network operating system (NOS) is an operating system designed to primarily support computers connected 
on a LAN. E.g. Windows Server 2008 R2 

o Each node was a part of the network operating system installed, the main server has the main Network OS. 
o Network administrator: a person who manages a network within an organisation. It is their job to update, 

secure back up and provide daily maintenance on the network. 
o Network operating system Tasks: 

 Administration: adds, removes and organises User accounts including passwords, installs 
hardware devices and configures software applications and backups. 

 File management: Gives user’s access to remote HDDs on the network and also provides an 
organised method of storing and locating files within the network directory. 

 Applications: shares applications amongst users 
 Resource management: Printers and modems can be shared, print jobs can be put into a queue 

– print spooler. Manages system memory for thin clients. 
 Security: Monitors and restricts access to network resources. Stores an encrypted file for the 

passwords of users, may ask a password to suit a specific condition and may need to be changed 
every 3 months of so. 
 
 

Similarities and differences between the Internet, intranets and extranets  
o Internet: is a series of computers interconnected with each other on a public network. WAN. 
o Intranet: is a series of networks computers within a local organisation and is a private LAN. 
o Extranets: an Intranet that is accessible from outside the LAN, such as customers and suppliers. 

 
 

Other information processes in communication systems  
 
Collecting, such as 
 

-  the phone as the collection device with voice mail  
  A phone can be used to record a voice mail message and stored in memory to accessed at a  
 later time. 
 

- EFTPOS terminal as a collection device for electronic banking  
  A keypad / keyboard are used to collect data from the user, the ETFPOS terminal then collects data from 
  the main bank server. 
Processing, including:  
 

- encoding and decoding analog and digital signals  
 

o Encoding: When a message is converted in another form suitable for transmission. 
o Decoding: When a message is reconverted back into its original form at its destination. 
o Digital data is represented as digits of 1s and 0s 
o Analogue data is represented as a continuous variable physical quantity such as voltage. 
o Types of conversions: 

 Analog data to analog signal: e.g. a telephone encodes Analog data into an analog 
signal 

 Digital data to analog signal: a series of 1s and 0s is converted into a series of waves. 
E.g. a modem modulates digital data into a analog signal (wave) and then when the 
transmission is received another modem demodulates the analog signal back into digital 
data (1s and 0s) suitable for a computer to use. 
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 Analog data to digital signal: the wave shape of the data is encoded into a series of 1s 
and 0s – process of generating digits: digitising. E.g. transmission of T.V using a cable, 
images are digitised and sounds are sampled. 

 Digital data to digital signal: A series of 1s and 0s is transmitted by sending it through a 
channel of on and off electromagnetic pulses. E.g. Digital data is encoded by a computer 
and decoded by another computer within a LAN. Very low error rate. 

Types of processing:  
- processing is the process where data is manipulated by editing and updating 
 

 Distributed: LANs that can operate and process programs simultaneously at different sites. 
 Parallel: Simultaneous use of more than one CPU to execute a program. Ideally faster, though difficult to make a 

program work with many CPUs 
 Centralised: Processing is performed all within one computer or a cluster of computers in a single location. This 

can involve the use of thin clients to collect and display information. 
 
Displaying: 
-the phone as the display device with voice mail  
 A phone can distribute a voice mail message to people through its speaker 
 
-EFTPOS terminal as a display device for electronic banking  
 EFTPOS terminal can emit information through the built-in monitor offers a user interface for the user. 
 
Managing communication systems  
 
Network administration tasks, such as: 
 
 Adding/removing users 
 
Network admin can add more users or remove them. 
 
 Assigning users to printers  
Users can share printers on a network 
 
Giving users file access rights 
Users have restricted access and may only access their own files, not system critical files or other users’ files. 

Full Control, Modify, Read and Execute, List Folder Contents, Read, Write 
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 Installation of software and sharing with users  
network admins control what software is installed and who can use it according to the amount of licensing purchased. 
 
Client installation and protocol assignment  
Network admins will install and set up client workstations and assign any protocols needed to access the network. 1) 
Ensuring the new machine has a compatible NIC installed, and 2) Ensuring the clients operating system is compatible 
with the NOS etc. 
 
Logon and logoff procedures  
Users must use the correct USER ID and PASSWORD to logon to a network correctly. Password should be a fairly tough 
password to guess, though easy to remember for the individual user. A user should logoff a network using the logoff 
commands located in the start menu, near shut down or using alt, ctrl delete, and clicking log off from there. 
 
 
Network-based applications  
 

 Network admins can certain applications save and store files on a file server yet they are installed on the client’s 
computer at the end of the day. 

 The internet browser, a request is made, the web server distributes the page and then the local machine 
renders the pages on its own screen. 

 
Issues related to communication systems  
 

Power and Control 
Network administrators and people in control have access to information 

 Activities of users can be monitored 
 Employers monitoring employee’s online sessions and telephone calls raises privacy concerns. 
 Internet filtering systems to restrict access to come sites in some countries raises equity of access issues. 

(censorship) 
 The introduction of fast bandwidth internet easily lets pirates, upload and distribute software products for free. 

In some developing countries it is legal, so it becomes a hard to fight once it’s out. Product keys and online 
registration is used to help solve this problem, but there are always ways the hackers find to crack these. 
Software developers lose money, thus less software is produced. There is a international treaty, but not all 
countries accepted it. 

 
 
Internet trading Issues: 

 Many businesses have made their living through online selling, such as amazon.com and ebay.com 
 Globalisation allows us to build online/virtual communities with other countries. The use of online 

translators such as Google Translate allows many people of different languages to communicate 
universally, thus trade with one another over the internet. 
 
Consequences of Internet trading: 

 The heavy reliance of business on the online market leads to the fewer requirements for salespeople 
and store managers (job cuts), also less need for well-design shop outlets.  

 Customers can buy items online tax free, thus cheaper. Governments will have to come to terms with 
less tax revenue. It is difficult to monitor this type of international purchase. 

 Many online businesses do not have real shops, thus harder to contact through a website/email, also 
items may be delivered with a delay. 

 Increased availability. 24/7 global trading. Gives equal access to everyone. 
 Internet Fraud is illegal in all countries, though there is rarely a conviction as it hard to catch these 

fraudsters. 
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 Spam messages, identity theft and phishing: where the email indicates it is from a trusted source, 
though it is not and asks for passwords and user data. 

 
Changing nature of work 
 

 People can now work from home (Telecommuting) – all that is needed is a phone connection, modem and 
personal computer. Decreased socialisation + decreased productivity as compared with the traditional working 
environment. However it is very beneficial for people who live far from an office or women who have just had a 
baby and need to stay home to look after. 

 Virtual environments can be set up through videoconferencing to conduct business 
 National barriers are no longer a problem. International trading is now possible. 
 Work hours: Employees may be expected to work at any time, any location as they are now provided with a 

notebook computer and mobile phone. 
 Retail market is dying off as they cannot compete with their online competitors with their cheaper – tax free 

prices with products manufactured cheaper off-shore.  
 
 Interpersonal relationships  
 

o The loss of body language and tone of voice significantly affects a person’s ability to interact and communicate 
with another. E.g. text messages and emails may be autocorrected and mean something completely different, 
or it may not be clear. Body language will always make a point clear if express well. – Teleconferencing tries to 
address the problem but not everyone has teleconferencing set ups. 

o Online dating sites: People think they like each other online, but when they meet face-to-face it’s a different 
story. 

o Online forums / communities give individuals equal opportunities to express their ideas and comments, 
whereas if it was face-to-face, their comments can be rejected by experts.  

o All people are seen as equal on the internet – not aware of any disabilities people may have which could lead to 
arguments. 

o The use of technology more over face-to-face communication significantly decreases the chances of making any 
form of interpersonal relationships with work colleagues and other people. 

 
 
 
Messaging system issues: 
 
‘Netiquette’ (internet etiquette) is the term used to describe the proper ethical behaviour on the internet when posting 
messages/images, interacting with newsgroups/social networking sites or talking in chat rooms. 
  Ethical rules to follow: 

 Don’t write in CAPITAL LETTERS (it’s is considered as shouting). 
 Don’t flame people: flaming refers to the process of attacking another individual through 

personal and insulting messages. 
 If a message upsets you, it is better to wait and not reply. 
 Emoticons can help convey a message clearer such as    :D or :) :(  :P 
 A written word can be interpreted in different ways, so therefore ideas delivered in this way 

appear less forceful or caring. Than those delivered personally. 
 

 Privacy: There are laws where employers can see employees’ emails on their work computers. 
 Even if someone has protected and secure emails, they can be easily accessed via unauthorised 

access, this can exploit lots of personal/sensitive and valuable information. 
 Electronic junk mail wastes server space, time and download quota. 
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Internet banking issues: 
 Banks want their customers to use their online facilities as it is cheaper for them then providing branch staff. 
 This will result to decreased bank branches in less-popular areas 
 More job losses 
 The elimination of actual Job names. Employers now want more I.T orientated people to work for them as IT 

support or web developers as it is now in demand. Traditional employees are face to re-skill or find alternate 
work. 

 
Security of banking details: 
 

 Most sites now use Java software and digital certificates to secure their bank website. 
 An encrypted unique digital certificate is stored on the customer’s computer.  (an electronic signature). This is 

used to prevent access from any other location. 
 Digital certificates enhance the security by verifying the identity of the two participants in the transaction. 

 
Information overload 

 Too much information from messages and the internet can cause stress and headaches. 
 

Current and emerging trends in communications  
 
Blogs 

o A blog is a public website designed to be a journal of a person’s day to day activates. 
o Contains text, images and links to other web pages / blogs. 
o Events are arranged from newest to oldest. 
o Readers can interact by leaving comments on the blog. 
o Some individuals have become overnight celebrities from their blogs. 

 
Wikis 

o A wiki is a single or group of web pages that allow users to easily add new content and edit existing content. 
o Best known wiki is the online encyclopaedia: Wikipedia 
o Wikis can be applied to company/school Intranets and knowledge management systems. 
o Downside: anyone can edit a wiki, meaning that the true integrity of the information may become invalid. 

Should be checked with alternative sources. 
 
RSS feeds 

o ‘Really simple syndication’ (RSS) - A web feed format 
o Users subscribe to a RSS document ‘feed’ by entering the feed’s link into the reader. 
o RSS readers display feeds and provide users with new information and updates on their subscribe sites by 

regularly checking for changes on the site. 
o Users can receive updated information from their favourite websites, blogs or news sites. 
o RSS feeds allows information to be published one time, but viewed by many different organisations and people. 

 
Podcasts 

o A podcast is a digital-media RSS feed that is downloaded to a computer from the internet and copied to an MP3 
player. 

o Podcasting is the broadcasting of the podcasts created by the author or podcaster. 
o A podcasted can be syndicated (broadcasts), subscribed to and automatically downloaded when new content is 

added using a feed reader such as RSS.  
 
Online radio, TV and video on demand 

o Video on demand (VOD) and audio video on demand (AVOD) 
o Online radio and T.V programs are streamed over the internet and displayed in real time using a streaming 

media player. 
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o VOD either stream content through a set-top box. E.g. Foxtel. Or download it to a computer  to view at any 
time. 

 
3G technologies for mobile communications 

o Wireless communications: 
o 1G – First generation (1970s-80s) - first true mobile phone system. Used analog voice signalling. 
o 2G- Second generation (1990s-present/2011) – Feature digital voice encoding, improve bandwidth, packet 

routing and introduced the use of multimedia. 
o 3G – Third generation effectively delivers multimedia communication over the mobile phone network. 

 3G includes: 
 A faster data transfer rate 
 The use of e-mail, video calls and web browsing 
 International roaming capability 
 Ability to locate the global position of the mobile phone and GPS features. 

 
 

Option 1 | Decision Support Systems 
 
Characteristics of decision support systems  
 

- decision support systems those that assist user(s) in making a decision  

 
- the interactive nature of decision support systems  

 
-  the nature of decision support systems which model, graph or chart situations  

 
Decision support systems are information systems which provide information to assist participants and users to make a 
decision using analysis tools. Examples of tools: Databases, Spreadsheets and mathematical computation software 
 
Model: representation of some aspect of the real world. 
 
A DSS follows a model/algorithm provided with the interactivity of the participants/users to input data so that the DSS can 
manipulate the data and display an appropriate decision. DSS are only as good as the data collected. They require the 
participant to have an understand to the problem 
 
DSS follow the seven information processes: 
 

1. Collecting: Gather data such as facts, beliefs, ideas that relate to the problem. 
2. Organising: determine a method of organising data and select an appropriate model. 
3. Analysing: select a course of action based on the information provided. 
4. Storing/retrieving: save and load information 
5. Processing: update information and determine solutions 
6. Transferring/receiving: Transfer data to participant/user, from participant/user to processing 
7. Displaying: Display reports in table or chart form of the solution. 

 
Three components of a decision support system: 
 

o Data management 
 
Data management is used to collect and organise data.  

 
o Model management 

 
Model management utilises a model/algorithm to turn the data into information. The model describes the 
relationships between inputs, outputs and different conditions. Formulas and algorithms are used to select the 
best possible model for a problem solution. 
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o Dialogue management. 

 
Dialogue management provides the interactivity with the user from the DSSs. It allows the user to search large 
amounts of data, focus on relevant data and apply a model to real life situations.  
 

DSS utilise previous data trends to determine future possibilities.  
 
Categories of decision making  

 
• Structured:  
– Decisions are automated  
– Decision support systems are not required  
 

o Structured situations have decisions that are automated. When the same parameters are entered, the result will 
always be the same following the same sequence of steps. DSSs are not needed here. 

 
o E.g. calculating the amount of carpet needed for a room, will involve a sequence of steps to come to the result. 

The dimensions are measured and then Multiplied together to get the area of a room. The result will always be 
the same as the dimensions will never change 

 
• Semi-structured:  

– There is a method to follow  

– Requirements are clear cut  
 

o A semi-structured decision follows a method to reach a decision, though the correct decision is never 
guaranteed. The method is precise, though there may be too many factors or an unknown factor which may 
significantly alter the outcome.  

o A degree of judgement may be used and a degree of uncertainty is involved. 
o E.g. financial investment, weather prediction and horse racing. Semi-structured is a combination of structured 

and unstructured situations, as it’s not entirely correct but it isn’t unpredictable. 
 
• Unstructured:  
– There is no method to reach the decision  
– Judgements are required  
– requires insights into the problem  
 

o Unstructured situations do not use a method to reach a decision. There is no algorithm for the best possible 
solution. Most results rely on luck alone. Requires judgement and insight into the problem to determine a 
possible solution. 

o No clear path to a solution 
o Requires substantial knowledge and judgement. 

 
Examples of decision support  
 
• Semi-structured situations, such as:  
– A bank officer deciding how much to lend to a customer  
– fingerprint matching  
 
Banking: 
The bank officer has to assess the risk of lending out the loan. The bank officer collects data about the customer’s 
financial status, such as the customer’s income and expenses, inputs this data into DSSs via a terminal and is given an 
outcome to approve or not to approve the loan based on the DSS algorithm and final judgement on the bank officer. 
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Fingerprint matching 
Automated fingerprint identification system (AFIS) is a system capable of matching prints by searching a database. It 
gives information to fingerprint experts. An AFIS uses a combination of image processing and matching algorithms to 
find a match in a few seconds. The role of the expert is to witness all phases of fingerprint identification. The expert is 
required to make a decision and use judgement regarding the degree of similarity between two prints. 
 
 
• Unstructured situations, such as:  
 
– predicting stock prices  
– Disaster relief management  
 
 
Predicting stock prices 
DSS store data about previous trends and try and make an approximation on future stock prices based on different 
parameters. 
 
Disaster relief management 
Geographical information system (GIS) is capable of collecting, storing and manipulating and displaying geographical 
information to help user’s predict the effect of a disaster and its consequences. It also does weather forecasting, sales 
analysis and population forecasting. 
 
 
• The use of systems to support decision making, including:  
 
– Spreadsheets  
 

o Spreadsheets help with decision making by creating a model using formulas to make calculations with user – 
inputted data. They are used to calculate loan repayments. Decisions can be made by using what-if scenarios, by 
the user changing specific values in fields to determine other values affected by the change. E.g. cost can be 
changed to determine a new profit outcome.  Scientist, engineers, business analyst now use spreadsheets to 
carry out calculations. 

o Data can be label (text) are used to provide some explanation to the spreadsheet, values  (numbers) are used 

for calculations and formulas (instructions to perform calculations) are used to create output values.   

 

– Databases  
 

o Flat file databases are used for many small applications they organise data into data structures called files, 
records, fields and characters into a single table. 

 
o Relational databases organise data into a series of related tables. Relationships are built between tables to 

easily manipulate and combine data of various entities. 
 

o Databases enable participants/users to access large amounts of data to make a decision. A query is used to find 
data that meets a certain condition. QBE – query by example: user enters specific values which specific fields 
must meet in the GUI using the AND, OR lines provided. SQL structured query language – SELECT fields FROM 
tables WHERE BY condition and ORDER BY ascend or descend are used to conduct fast searches for a DSS to 
come to a quick decision. 

 
o Data warehouse is a database that collects information from different data sources and stores it in a centralised 

server. Organisations then analyse this data to make decisions about their companies. The data is usually 
historical and static. Data warehouses are updated from operational databases at specific intervals.  
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o Data mart is a smaller version of a data warehouse and store data about a specific topic or area. Allow users to 
get quick answers to their queries. 
 

o Data mining is the manual process of finding patterns that are not obvious within a collection of databases or 
finding relationships between different fields of data. It requires an understanding of the data to be done. 

 
– Expert systems  
 

o Expert systems provide information and solve problems that would otherwise require a person experienced in 
that field. They are used in the fields of medicine and finance in shares. They are designed for highly 
unstructured situations. They consult an expert knowledge database. It is up to the user to determine whether 
to accept the decision. Expert systems are low cost compared to paying an expert. An inference engine is used 
to develop reasoning. E.g. doctors can use an expert system to collect medical history, patient’s symptoms and 
laboratory test to develop a decision, such as diagnose infectious blood diseases and prescribe antibiotics.  

o Use IF-THEN statements to determine a decision from a knowledge base 
 
– Neural networks  
 

o An information system that works like the human brain and is capable of learning. Contains a large number of 
processors working together to find relationships between sets of data to develop and overall understanding of 
the situation. They are used in financial firms for economic forecasting and loan approvals, insurance agencies to 
determine the risk of a customer, marketers to predict which products will sell, manufacturers to predict 
amount of material needed, stock market firms for predictions, voice and handwriting recognition. 

o Neural networks take a very long time to train and recognising visual images requires large amounts of data 
processing. Current developments are oil explorations, weather prediction and simulating consciousness. 

o Can produce Fuzzy logic – human reasoning to fill the ‘grey’ areas to allow more flexible results than true/false 
outcomes. 

 
– Group decision support systems  
 

o Group decision support systems (GDSS) are electronic meeting systems designed for large groups of people who 
want to collaborate about a complex problem. 

o Participants use a computer connected over a network or the internet. 
o No-one can dominate the meeting as all input is anonymous, this allows less-confident members of the group to 

have a say without being influenced by others. 
o A GDSS can provide a meeting summary at the end to all participants detailing outcomes, ideas and votes tallies. 
o Time is saved as a computer organises comments into categories and an increase in productivity/efficiency in 

the group. 
 
– Geographic Information Systems (GIS) 
 

o GIS represents data using maps 
o Allows users to develop relationships between different patterns of data, and find decisions from a geographical 

perspective. 
o Data is captured from satellites, Aerial photographs and digital maps as well as tabular sources and other data 

to form maps, globes, graphs, charts and reports. 
o Plot features, landmarks and almost any address on top of maps. 
o Show population density 
o Allow users to zoom in and out of locations on Earth and provide information about these places. 
o Use data mining tools to find patterns 
o Enables GPS to be used 
o Example: Google Earth 
o New decisions can be made using GISs, within the science, travel, real estate, surveying and mining industries. 
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– Management Information system (MIS) 
 

o MIS is a computer system designed to provide information about the operations of a business. 
o  
o MIS software can provide past, present and prediction information in decision making. 
o Allows the organisation to run more efficiently. 

Situations where DSS are used: semi-structured and unstructured, examples: 
 
Semi-structured – Involves using previous knowledge to come to a possible solution 

o Bank officer giving out a loan. 
o A business deciding whether to design a new concept product and its effect in the market. 
o Planning a holiday. 
o Analysing the stock market and making decisions about shares. 
o Fingerprint matching – automated fingerprint identification system. 

 
Unstructured – rely on luck, judgement and have unpredictable outcomes:  

o Numbers to win the lotto 
o Horse racing 
o Predicting stock prices 
o Disaster relief management 

 
Organising and decision support  

 
•   designing spreadsheets:       
                 

o Use of built in functions: 
o Arithmetic: SUM, MAXIMUM, ABSOLUTE VALUE, COUNT, SQUARE ROOT, INTEGER PART 
o Statistical: MEAN, STANDARD DEVIATION 
o Logical: IF THEN TRUE FALSE, OR, AND, ELSE 

 
o Use of operators: 

o Relational: Less than < , Greater than >, equal to =, greater than or equal to >=, less than or equal to <= 
o Text: Text joining: e.g. =’A=’&FALSE gives A=FALSE 
o Other: LOOKUP 

 
    –   creating a pen and paper model 
 

 Pen and paper are still used today to plan a spreadsheet. 
 Pen and paper systems used ledgers to keep record of spreadsheets on paper. 
  Questions asked before starting a spreadsheet would be: 
 How is the spreadsheet going to solve a problem? 
 What data needs to be entered? 
 How will I obtain the data? 
 What will the headings be? 
 How will the numbers look? 
 What is the relationships between data 
 A template is a document which may need to be created for repeated use, saves time and effort, and provides a 

uniform layout of labels and formulae to help with decision making. The user easily inserts values without the 
need to have mathematical knowledge. Templates are tested to ensure no errors occur. They can be made by 
experts or an individual user to quickly solve complex problems. 
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    –   identifying data sources   
 

 Data can be obtained by: 
 Researching the topic and selecting relevant facts 
 Internet (web sites and newsgroups) 
 Interviews, surveys, observation and measurements 
 Data should be gathered in an organised manner and be carefully interpreted to result in valid information 
 Data should be reliable 

 
    –   planning the user interface      
 

 Spreadsheets must be well designed and easy to use. 
 Four-main areas: 

o Instruction area or documentation: located at the top of a spreadsheet and contains the directions for 
using the spreadsheet. Contains a title, a description, authors and a creation/revision date. 

o Input area: Includes labels for headings and values on which calculations are based. 
o Calculation area: contains the formulas and functions that complete the work. 
o Output area: Displays the result of the spreadsheet. All outputs should be clearly labelled to avoid 

confusion. The calculation area is often the same as the output area. A chart can then be displayed for an 
easier understanding of this output data. 

 
 Other points to consider: 

o Label thoroughly where necessary 
o Arrange related groups of information together 
o Keep all inputs in one area to minimise curser movement 
o Use white space to separate different areas 
o Lock cells containing formulas to avoid accidental erasure, especially for templates. 

 
    –   developing formulas to be used 
 

 Formula: an instruction to perform a calculation 
 Contains four main elements 

o Cell references: the name/range of cell(s) for a formula to use within a calculation. Cells can be within 
the same sheet or other sheets. Names are assigned to a cell or range of cells to easily identify cell 
meanings rather than =SUM(C90:C110), we could use =SUM(FirstQuarterSales). 

o Operators: used to perform a process and construct the required formula. Can be arithmetic, relational, 
statistical, text or other. E.g. >, <, +, *,  =, LOOKUP 

o Functions: Perform simple or complex calculations. Correct Syntax must be followed to use functions. 
The use of upper case words, e.g. SUM followed by a = and then parenthesis () around the cell 
references to create a value.  E.g. =SUM(F6:G6) result becomes = 26. Cell references can be changed for 
easy manipulation of formulas. Care must be taken not to create a circular reference. This would result 
in an endless loop and an error message will be displayed. E.g. if the contents of cell B4 were, =B4 + 1 if 
would be an endless loop. Formula’s can be copied into other cells, they may remain the same if an 
absolute reference was used, else they will change accordingly if a relative reference was used. 

o Absolute referencing/addressing: Cell references remain the same when copied into new cells. Using a 
dollar sign $ indicates an absolute reference. E.g. =$A$1+$B$5, always adds these two cells no matter 
where they are copied to. 

o Relative referencing/addressing: operators and functions remain constant, but the cell references 
change relative to the destination of the new cell. E.g. if =B5*C5 in cell D5, is copied to cell D6, the new 
formula would be =B6*C6. 

o Mixed cell reference: Contains both absolute and relative referencing e.g. =LOOKUP(A5, 
$B$B15:$C$C22). 
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 – the knowledge base of if-then rules in an expert system 
 

o A knowledge base is a set of general facts and if-then rules supplied by a human expert to solve a 
particular problem. Before creating a knowledge base, a problem must be defined, then a human expert 
located. Relevant questions must be sequentially created.  

o Utilises a set of IF THEN rules combined with AND OR functions to come to an accurate deducted result. 
o E.g. IF it has four legs AND IF has a tail AND IF it barks, THEN it is a dog. 
o Expert system shells or shells: are ready-made expert systems (templates) made of software, except 

they contain no knowledge. When knowledge is entered, it is then considered an expert system. 
o The shell queries the user for facts and links between these facts. The shell then enters this data into a 

knowledge base 
o The shell displays the word IF on the screen, and the expert enters the conditions. The deductions 

(THEN) are then entered by the expert. When a set of If-Then conditions are completed the shell builds a 
knowledge base and an inference engine. 

o Test data must be applied to test all expected and unexpected outcomes of the new expert system. 
o Shells allow expert systems to be built quickly. 
o MYCIN – famous expert system developed in the 1970s at Stanford University in California. Designed to 

assist non-specialist doctors in the diagnosis and treatment of bacterial blood infections. 
 
Processing and decision support 
 

 structure of expert systems  
 

- knowledge base  
 

o Knowledge base is a set of general facts and if-then rules supplied by an expert. 

o Holds all of the coded IF <condition> THEN <response> rules, concepts and models for the expert 

system. 

o Heuristics is the use of commonsense rules, drawn from previous experience, to solve problems on its 

own. Based on programs that are capable of self-learning, these programs get better with experience. 

Heuristics is also produced in the form of IF THEN rules. This is in contrast to algorithmic programming 

which follows mathematical proofs using IF THEN rules. 

o Heuristics may not always achieve the best result but usually provides good results and are flexible 

enough to dynamically solve various problems on its own by linking rules in the knowledge base. 

o It is the heart of an expert system as it contains the detailed knowledge of an expert. 

o Can contain just a few rules or thousands of rules, depending on the scope of the expert system. 

- database of facts  
 

o  Stores known and learnt facts from the current situation/problem being analysed. Some of the facts will 

be captured from user’s answers to the questions asked, others will be derived from the rules as the 

problem is solved. 

o A database of facts is different to a knowledge base. A knowledge base contains all data from ALL 

previously solved problems. A database of facts is a temporary storage place where all facts about the 

current problem being solved are stored. E.g. A knowledge base can contain data about several trading 

companies and their respective trading performance, however a database of facts will only contain data 

on one specific company and its trading performance. 

o Database of facts stores the user’s answers to questions, data from outside sources, results of reasoning 

and conclusions reached so far about the current problem being worked on. 

o A database of facts is used by the inference engine when it is working on a problem. 
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- inference engine  
 
o Applies rules and processes to the knowledge in sequence so that a conclusion can be reached 

o Carries out the reasoning by following a set of strict logical processes and carry out deductive reasoning 

by applying the facts, assumptions, theories and rules in the knowledge base. 

o The inference engine applies the IF-THEN rules within the knowledge base as well as in the database of 

facts to determine what question to ask next. This will essentially solve a problem set by a user. 

- explanation mechanism 
 
o Method of checking how the expert system inferred its deduction. 
o The expert system does not make the decision, the USER does, therefore the user checks the explanation 

mechanism to find out how a particular fact was inferred or why a particular question is being asked. 
 
- user interface  

 
o User interface: the interface where the user and the software interacts and communicates. 
o Outputs questions for the user to answer. 
o Indicates the status of the solution. 
o Out puts the conclusion when found. 
o Also allows the user to import or export data. That is, take in or export data from other programs such as 

database and spreadsheets. 
 

Other points about expert system shells: 
 The user does not need to know anything about a computer programming language. 
 A knowledge engineer will fill an expert system shell (knowledge base) with relevant facts and rules, to make 

an expert system. 
 

 
 types of inference engines or control strategies, including:  

  
- forward chaining  

 

o Forward chaining: When the user supplies all the data before the question is asked or an inference is 

made. KNOWN data is applied to relevant rules until the inference engine arrives at a conclusion. 

o Used when there is no clear goal and the system is attempting to identify all conclusions possible by the 

given data. 

o The DATA is KNOWN, the CONCLUSION is UNKNOWN 

o E.g. for an online survey, the user will supply data about their weekly eating habits. The inference 

engine will then determine the best conclusion/result for the given data. 

- backward chaining  
 

o Backward chaining: Starts with one or more fixed and uncertain conclusions, and then searches back 
through the rules in the knowledge base for the questions and facts that support the best possible valid 
conclusion. 

o Also known as ‘goal-directing reasoning’ or ‘conclusion-driven reasoning’. 
o Opposite of forward chaining, therefore is used when there is a clear goal and the system is trying to 

confirm the facts through the rules to see if all conditions support this goal. 
o E.g. for an online survey, the user is prompted with a question: “Are you on a healthy diet?” and then 

the inference engine asks all the questions to the user, to ensure/confirm the user meets the following 
conditions/rules to be healthy. 
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Summary table 
 

 

 

 

 

 

 

 

An expert system may choose to use both forward and backward chaining. E.g. A doctor will start with a brief medical 

history and draws some uncertain conclusions (Forward chaining). The doctor then undertakes tests to obtain new data 

to confirm or deny any possible conclusion/diagnosis (Backward chaining). 

 
- certainty factors as a means of dealing with unclear situations 

o Certainty values: estimated probabilities / guesses from experts of a certain condition happening in-
between a “True” and “False” situation. 

o This is known as fuzzy logic. Fuzzy logic describes the variables between 0 and 1. It relies on historical 
data, mathematical probabilities and rules provided by human experts. It is similar to how our human 
brains reason. 

o We combine data and form partial truths to come to a correct conclusion. This is how fuzzy logic works. 
Fuzzy logic is based on the probability theory to make good guesses just as a human brain would. 

o E.g. IF car won’t start THEN battery is flat (certainty value = 0.7) IF car still won’t start THEN starter 
motor is broken (certainty value = 0.2). These numbers are known as confidences and are used to 
imitate human reasoning rather than to follow mathematical definitions. 

o These probability figures are based on expert’s knowledge of how often car batteries are the cause as 
compared with the starter motor. 

 

- pattern matching in neural networks  
 

o Artificial neural networks (ANN) are useful for pattern matching applications. 
o Before neural networks can begin matching samples, it needs to be trained. 
o Pattern matching is used to determine relevant conclusions from the input data. 
o Optical character recognition (OCR) is one area which neural networks have been extensively applied. 

This allows humans to write text onto a screen and the neural network will match, identify and assign 
each character to their best possible symbol. E.g. Nintendo DS console allows users to write numbers to 
answer a puzzle game. It needs OCR to work correctly. 

o VISA also uses neural networks to identify suspicious transactions and fraudulent purchases. It does this 
by matching the pattern of each symbol inputted into to the system. If the pattern is incorrect then a 
warning flag is raised which indicates a potential problem. 

Traits Forward chaining Backward chaining 

Starts from New data Possible solutions 

Works towards Any conclusions New data 

Progression through rules Conditions to conclusions Conclusions to conditions 

Method/style New conclusions can arise Traditional, proofs of one 
conclusion 

Processing Possibly wasteful Efficient 

User’s impressions Responsive but unexpected 
results may occur 

Slow but reliable 

Obvious usage Building up solutions with 
limited reasoning 

Selection between alternative 
solutions 
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- the use of macros to automate spreadsheet processing  
 

o Macros are a set of pre-recorded tasks which operate to speed up data entry within spreadsheets. They 
are initialised by the user pressing a set of assigned hot-keys.  

o They save time and minimise keyboard typing errors 
o Macros are recorded by the user by pressing a ‘record’ button, and users also stop recording by pressing 

a ‘stop recording’ button. Once this is done a new macro has to be assigned to a hot-key, such as ctrl + 
A. E.g. say the user recorded typing their name in a cell, every time they pressed ctrl + A it will 
automatically paste there name in the cell they wrote it in. The macro is saved as a separate file within 
the spreadsheet. 

o Macros can also be made in Visual Basic 
o They automate the following tasks: 

o Opening and closing menus 
o Entering text into a variety of cells 
o Moving the cursor around in the spreadsheet 
o Formatting cells 
o Sorting data 
o Moving between worksheets 
o Creating graphs and charts 

  

Analysing and decision support  

 
- data mining  

 
o Data mining is a process that finds relationships and patterns in sets of data stored within a flat file 

database or several relational databases 
o Intelligent agents are pieces of software used in data mining to search through relational databases for 

relevant data. 
o E.g.  Data mining can be used to sort through monthly product sales of a supermarket and identify that 

the same customers who buys tomato sauce also buy barbeque sauce. This information may be useful 
for market promotions and target advertising. 

o Issues with data mining include: 
o Many useless patterns are created by chance which serve no value to the company. 
o Raises privacy concerns and ownership of the data issues. 

 
o Advantages of data mining: 
o Chemical/pharmaceutical sector: large amounts of biological information can be data mined to discover 

new and possibly useful compounds. 
o Retail and consumer banking sectors: Huge amounts of consumer information are privately available to 

big companies. This can be used for smarter/target advertising at a specific audience and can also do 
sales forecasting, e.g. to analyse if a product would be successful in the future and for how long, until a 
new product is needed to replace it. 

o Remotely sensed data: vast amounts of data are captured by satellites in the form of images, these can 
be analysed to find trends in the weather and monitor ozone depletion. Successful data mining can lead 
to a better understanding of our environment and reveal ways to protect it more. 

o Other: Timetable technology for students can be data mined to analyse trends for subject selections and 
thus supply and demand knowledge can be understood quicker. Also search engines use data mining 
techniques to search for new web pages to be indexed using spiders. 
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- extracting summary data from a spreadsheet  
 

o Spreadsheets have a simple purpose, to produce information in a useful form to assist in decision 

making. They change data into information by performing calculations 

o However, too much information presented all at once can be difficult to understand or when it is in the 

wrong format. Thus useful tools are used to help summarise this information. 

o Filtering: Data can be filtered to display only the desired data. E.g. A spreadsheet of international sales, 

can be filtered to display only the Australian sales data.  Extracting summary data is easier when if the 

data is sorted. 

o Report: The report tool allows users to create a presentable, easy-to-read and printable document 

which includes headings, titles and the choice of which information is to be printed. 

o Pivot table An interactive table that quickly summarises large amounts of data. The user specifies the 

data and the calculations to be performed. When the table is built, rows and columns can be rotated to 

see different summaries. They link to the original data in the spreadsheet. 

o Other: Charts and statistical functions can be used to interpret data in different ways. Line graphs, 

column graphs and pie charts can provide a graphical way to represent data to easily reveal trends in 

values. Statistical functions such as mean and standard deviation can provide a summary of a group of 

numeric values. LOOKUP tables and what-if formulas can also be used to simplify data. 

 
- comparing sequences of data for similarities and differences  

 
o Data matching involves finding data and giving some meaning to it 
o Database: Involves the user constructing an appropriate query to find all relative information in one 

group. Data matching in a data warehouse is achieved by using data mining. It finds the relationships 
and patterns in the data stored in the database. 

o Neural network: Finds relationships between sets of data to develop an understanding of the situation. 
Neural networks are capable of self-learning; therefore they can examine data and create new 
information as they train. 

o Expert system: Involves the use of a knowledge base, database of facts and an inference engine. The 
inference engine carries out the reasoning by using facts, assumptions, theories and rules stored in the 
knowledge base and database of facts. 

o Expert systems, databases and neural networks are blurring into one as they all share techniques of 
each other. However a neural network is the only network that can create new information. 

 

 spreadsheet analysis, including:  
 

- what-if models  
 

o A what-if model or sensitivity analysis, is the process of making changes to the data and observing their 

effects. 

o E.g. a user can adjust values within a budget spreadsheet to determine outcomes of total expenses to 

watch how they spend their income. 

o A goal-seek analysis can also be used, (opposite to what-if model) which is the process of finding the 

initial data needed to produce the required result. The desired output is entered and the cell which was 

altered to make this output is identified. 

o E.g. What-if: “If I borrow $200 000 for 20 years, how much will I repay a month?’ 

o E.g. Goal-seek: ‘If I can afford to pay $1500 a month, how much can I borrow?’ 
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- statistical analysis 
 

o Spreadsheet programs contain built-in statistical functions, these are used to analyse and interpret 

data.  

o E.g. STDEV, MEAN, MODE, MEADIAN, MAX, ABS, INT 

o These are used in statistical models such as analysis of variance (difference) or regression (less 

developed state)  analysis 

o Linear regression model: is the best-fit relationship between two types of data. E.g. A company may use 

one to estimate future sales based on past experience. Or a company may analyse their sales to money 

spent on advertising data. 

- charts  
 

o Graphical representation of numerical data. Charts convert data in rows and columns into images which 
can be read at a glance. 

o Charts help people make quick and accurate decisions. 
o Bar, column, line, pie charts are the most common charts. 
o Bar and column charts allow comparisons between items and shows variation over time. 
o Bar chart: x-axis contains numeric values, y-axis contains categories. Rectangles are horizontal. 
o Column chart: : x-axis contains  categories, y-axis contains numeric values. Rectangles are vertical. 
o Line charts show trends in data over time, it emphasises time flow and rate of change rather than the 

amount of change. X-axis contains categories, y-axis contains numeric values. 
o Pie chart shows the relationship or proportions, of parts to a whole, appeal to people because they are 

easy to read and attractive. 
 

 On-line Analytical Processing (OLAP)  

 

 Online analytical processing (OLAP) allows decision makers to analyse large data stores visually, online, as 

needed and as quickly as possible. 

 This requires fast processors, fast data access and fast response times 

 Users interact with the system using an OLAP client application install on their own computer. 

 

- data visualisation  

 

o Data visualisation involves displaying information in a visual and interactive format. 

o This may include a variety of interactive charts, graphs, animations and three-dimensional displays. 

 

- drill downs 

 

o Drill down is the stepwise movement from the information in summary form to more and more detailed 

information. 

o Each step moves the user closer to the required file.  

o OLAP systems drill downs are performed on data and characteristics of data. E.g. searching for specific 

file types, file sizes, file names etc to find the required file. 
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Other information processes  

 
 Collecting 

 

 In DSSs, collecting involves identifying data, identifying the roles of the expert (and the type of knowledge 

engineer required for the creation of expert systems).  

 

- identification of data for decision support systems 

 

 Primary and secondary sources of data, source needs to be determined for a DSS. 

 

o Primary source data: is when data is collected first hand. Many companies generate their own 

primary source data because it is considered more meaningful and reliable. 

o Although, primary source data is time consuming and costly. 

o Primary source data is acquired through interviewing people, surveys, questionnaires or observing 

a system’s operation. 

 

o Secondary source data: is when data is collected or created by someone else. This is the quickest 

and least costly method of collecting data. 

o However, it has a high chance of being less meaningful and less reliable. 

o Secondary source data is acquired from someone else’s intellectual property from newspapers, 

books, other print media, electronic databases, CD-ROMs and the internet etc 

 

 After the data is gathered, it is classified as either structured or unstructured data 

 

o Structured data: predefined characters, usually numbers, whose meaning and format is specified. It 

is easily stored and retrieved in an orderly manner for decision-making.  

o E.g. Spreadsheets and databases use structured data. 

 

o Unstructured data: does not fit a predefined or descriptive model. It includes all types of media 

such as text, audio, numbers, images and video. 

o Unstructured data is more difficult to use in a DSS as it creates greater processing and storage 

demands. E.g. PowerPoint and Word use unstructured data. 

 

 Other points 

 

o When collecting data for a DSS, users should consider the data range, time span and the level of detail 

required. 

o Data range: the amount of data and the number of sources used. 

o E.g. management may need a wide range of data such as the average monthly amount spent on 

advertising over the last ten years by companies in the same industry. This data would have a broad 

data range, a wide time span (ten years) and a low level of detail (one number figure end result). 
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- the role of the expert in the creation of expert systems 

 

o Expert: A person who is experienced in a particular field, to supply all of the knowledge/data from 

their expertise into the knowledge base and inference engine of a DSS. 

o Expertise: is the skill and knowledge, gained with experience and will solve problems well above the 

normal result. 

o Expertise consists of large amounts of factual information that is applied using specific rules to 

analyse a problem. 

o Most rules expert’s use are heuristic, that is learnt by themselves, through experience 

o Heuristic rules require more than ordinary knowledge, they are put together from the experts’ 

experience and hindsight (understanding a situation after it happened). 

o Experts do not code anything, they just tell and explain to the knowledge engineer what the rules 

are and what question’s will asked. The knowledge engineer will code all the rules into the 

knowledge base and build an appropriate inference engine. 

 

- the role of the knowledge engineer in the creation of expert systems 

 

o Knowledge engineers are the programmers who build/code the expert system with the knowledge 

input from human experts.  They interact with experts to obtain expertise knowledge for any given 

field. 

o They are responsible for obtaining information from the human experts and for designing the 

structure of the knowledge base and the inference engine. The GUI, should be user friendly and 

useful. 

o Knowledge engineers do not need to be experts themselves; however a broad knowledge in a given 

field is an advantage and can help assist experts. 

o When the knowledge engineer has become familiar enough with the domain of the expert and the 

type of questions to be asked, he/she should take the experts knowledge and code them into IF-

THEN rules using a suitable programming language for the knowledge base. The knowledge 

engineer must also decide which inference method to use, i.e. forward chaining, backward 

chaining or both. 

o Knowledge engineers tend to be verbal, curious and quick to understand complex relationships. 

o The quality of an expert system depends on the knowledge of the expert(s) and the skill of the 

engineer. 

- storing and retrieving using intelligent agents to search data  
 

o Data is stored in large databases, such as data warehouses with intelligent agents used to search 

and retrieve data. 

o Businesses rely on unstructured information, such as websites and news groups. The rapid increase 

in unstructured information is staggering, thus decision-makers are challenged in searching through 

sources to find the most appropriate information. Intelligent agents are tools that help decision-

makers do this. 

o Intelligent agents are pieces of software that search through relational database for relevant data. 

o They use neural networks to efficiently search large amounts of data. They are also used in data 

mining to find relationships and patterns within a database. Also used in internet searches, email. 

o Their main purpose is to search for relevant data faster and more effectively than humans. 

o Complex to program commonsense into intelligent agents. 
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Issues related to decision support  
 

 the reasons for decision support systems, including:  
 

- preserving an expert’s knowledge improving performance and consistency in decision-making 
 

o Factual knowledge supplied by an expert is maintained and applied even after the expert has changed 
jobs or moved location. 

o Expert knowledge is stored in a variety of secondary storage media within the knowledge base database 
files, which becomes available to users. 

o E.g. Specialist doctors can move jobs or location and the knowledge will still be provided by the DSS to 
other non-specialist doctors. 

o It can also be argued that the use of DSSs has resulted in jobs that now require less expertise, such as 
tasks involved in authorising, scheduling, pricing and buying. More experts and users may be becoming 
deskilled, as more DSSs are used to handle the complex expert information. 

o E.g.  Loan officers have become dependent on the use of a DSS for approval of loans. They do not 
require the same expertise as a loan officer without a DSS. 

 
-  rapid decisions  

o DSSs are substantially quicker and more consistent than an expert in many situations where large 

amounts of data and numerous alternatives are to be considered. 

o DSSs can quickly generate new suitable alternatives, provided that the right data is inputted. 

- ability to analyse unstructured situations  
o Neural networks and expert systems are used to analyse unstructured situations and help with decision 

making. 

o Areas helped: disaster relief management, mining exploration and predicting share prices. 

o In an unstructured situation there is no single method to reach a decision and no guarantee that the 

decision will be correct. There are too many factors to considered or too little knowledge. 

o DSSs analyse these unstructured situations and provide information to make the information semi-

structured. They reduce the problem to obtain a manageable number of alternative solutions, they 

don’t always result in the best solution. 

 Responsibilities of those performing data mining, including:  
 

- erroneous inferences  
o Data mining identifies patterns in data and infers rules from these patterns, it then uses additional data to 

refine the rules based on original patterns of data.  
o Many patterns occur by chance and there are no relationships between data. This will lead to incorrect 

rules being established and eventually an erroneous inference. 
o E.g. the sales of ice cream in Sydney are linked to stocks in Melbourne. This serves no real purpose and has 

a low probability to occur.  
o Erroneous (incorrect) inferences occur when rules are incorrect. 
o Decisions made form data mining must be checked with commonsense to avoid using an erroneous 

inference. 
 

- privacy  
o Privacy is the ability of an individual to control personal data. 
o Many businesses use special discount cards to entice customers to fill out personal details such as age, job, 

age, sex, address ,phone number, this is primarily for marketing products and better services to customers, 
however it may be sold to other companies, without the customer’s permission. This is an invasion of 
privacy. 
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o It finds relationships between the customers’ buying habits and their customer profiles. 
o E.g. Frequent Flyer points, supermarket membership cards 
o I.T makes invasion of privacy much easier. Most activities user perform online usually leave an electronic 

trail, whether it be surfing the net or using a credit card, data is being stored inside a database. 
o Sometimes people may receive email from an unknown organisation as a result of personal information 

being sold off, this is known as junk mail and makes people frustrated.  
o I.T industry is currently self-regulated. Though new privacy legislation has been introduced by the 

Australian Government. Privacy Act 1988 , Privacy and Personal Information Protection Act 1998 

(NSW) Health Records and Information Privacy Act 2002 (NSW) 
 
 

 responsibility for decisions made using decision support systems 
o raises the following questions: 
o Who is responsible for these automated decisions? 
o Do the users of these expert systems also require knowledge in the area? 
o Who would be at fault when a wrong decision is reached as a result of using a DSS? 
o E.g. tasks involve include diagnosing diseases, tax returns, writing wills. 
o Four participants in an expert system: 
 The expert 
 The knowledge engineer 
 Professional who uses it 
 The person who is affected by the decision 

o The problem can be caused by any of the participants. 
 Expert can provide inadequate knowledge 
 Knowledge engineer may have built the expert system poorly 
 The professional user may have applied the system incorrectly 
 Affected person might have supplied the wrong data 

o It is the responsibility of the user to make the final decision 
o Regardless, all users and participants using any DSS should understand the purpose of each system and 

their responsibilities in using them appropriately. 
 

 current and emerging trends of decision support systems  

 

o Group decision support systems (GDSS), Online analytical processing (OLAP) and online transaction processing 

OLTP. 

 Group decision support systems (GDSS) 

o Group decision support systems (GDSS) are electronic meeting systems designed for large groups of 
people who want to collaborate about a complex problem. 

o Participants use a computer connected over a network or the internet. 
o No-one can dominate the meeting as all input is anonymous, this allows less-confident members of the 

group to have a say without being influenced by others. 
o A GDSS can provide a meeting summary at the end to all participants detailing outcomes, ideas and 

votes tallies. 
o Time is saved as a computer organises comments into categories and an increase in 

productivity/efficiency in the group. 
o Presentation material: pre-prepared material which is display on a screen. 
o Commenting: participants add comments on topics previously generated by other participants. 
o Brainstorming: participants add comments anonymously. 
o Voting: participants use the computer to vote on a topic 
o Evaluation: ranks the alternative decisions based on preferences of the participants. 

 

http://www.ipc.nsw.gov.au/lawlink/privacynsw/ll_pnsw.nsf/pages/PNSW_03_fedprivact
http://www.ipc.nsw.gov.au/lawlink/privacynsw/ll_pnsw.nsf/pages/PNSW_03_ppipact
http://www.ipc.nsw.gov.au/lawlink/privacynsw/ll_pnsw.nsf/pages/PNSW_03_hripact
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 Online analytical processing (OLAP) 

o Provides statistical evidence to corporations -> assists in decision making 
o Analysis of data stored in a database. E.g. business sales, budgeting, forecasting. 
o Used for data warehouse reporting and data mining 
o Capability for complex calculations, trend analysis and data modelling 

 Online transaction processing (OLTP) 
o Manages transaction –orientated applications 
o Real-time applications such as ATMS – automatic telling machines. 
o E.g. banking, airline tickets, order processing e-trading etc 
o Faster, simpler and more accurate forecasts for businesses 
o Users have a choice of how to pay 
o Available 24/7 
 
o Disadvantages: 
o More prone to hackers 
o Some steps need to be completed offline and may take overnight to complete 
o Potential server failures which could lead to waste of time and money and even wipe out an immense 

amount of data. 
 
Other points: 
 

o Intelligent systems receive data from the environment, react to changes within the environment  and produce 
an intelligent response. 

o They improve performance and consistency. Each time an expert system is presented with the same input data, 
the same results are outputted. 

o Intelligent systems can learn for themselves (Artificial intelligence – A.I), They can adapt to new situations and 
choose a reasonable decision. 

o E.g. Sendai railway system in Japan operates without drivers using A.I. 
o Intelligent systems do not get affected by emotions or stress, therefore can easily make rapid decisions under a 

heavy load. 
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Option 2 |Multimedia Systems 

Characteristics of multimedia systems  
o A multimedia system is an information system that combines different types of media. It uses 

at least 3 different media types. 
o The result of a multimedia system is called a multimedia product or presentation. 
o Authoring and presentation software: software that helps user’s write multimedia applications. 

 

 multimedia systems information systems that include combinations of the following media, including:  
 

- text and numbers  
o Text refers to letters, numbers and other characters whose meaning and format is not specified. 
o It has no meaning until a person reads it and interprets it. 
o Each screen should only relate to one task or piece of information. 
o Text should NOT be overused. 
o Hypertext allows users to navigate through a multimedia product and access external documents or 

websites to a variety of different media types. 
o Hyperlink is a highlighted word or graphic that allows the electronic connection. 
o The author of the hypertext must specify the location of the information accessed. 
o Hypertext provides the interactivity. E.g. the web. 

 
o Numbers refer to predefined characters, usually numerals, whose meaning and format are specified. 
o Used to perform calculations or display dates. 

 
- audio  

o Audio is sound that has been digitised. 
o The meaning is determined by listening to and interpreting the sounds. 
o Audio explains concepts, reinforces selections and provides special effects. 
o MP3 format is a compressed format design to decrease transmission times and storage requirements 

while improving quality, rather than a WAV file type. 
 

- images 
o Images are pictures such as drawings, paintings or photographs. 
o The meaning is determined by looking at the image and interpreting it. 
o Used to create interest and provide information. 
o All images are made up of tiny dots called pixels. 
o Pixel / picture element: is the smallest part of the screen that can be controlled by the computer. 
o Resolution: The total number of pixels on a screen. 
o Images are either bit-mapped graphics or vector graphics 

 
o Bit-mapped graphics treat each pixel on the screen individually and represent this by bits in memory. 
o They produce good quality images where shading and detail are needed. 
o However when transformed (resized), bit map graphics become ragged and suffer loss of resolution. 
o Aliasing: the formation of staircase patterns when each pixel in a bit-mapped graphic is enlarged. (more 

noticeable on low-resolutions). 
o Bit-mapped graphics require large amounts of storage, thus they are often stored in compressed 

formats such as GIF, PNG, TIFF and JPEG. 
 

o Vector graphics are made up of objects, such as a straight line, curve or shape. 
o Each object is defined by its characteristics, such as position, line width and pattern. 
o These characteristics are stored us mathematical expressions and displayed on the screen as pixels. 
o Formats include: CGM, EPS, and WMF. 
o Vector graphics are used in word processors and presentation software. Such as MS Word. 
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- animations 
o Animation: independent graphics that move to create the illusion of movement. 
o It is the result of still images or frames, presented in rapid succession. 
o Cell or Cel: is an individual frame used in an animation sequence. 
o Animations are more effective than text or images. E.g. a blood flow animation of the human body is 

much easier to understand than a still image. 
o Common formats: GIF and QuickTime (animation). 

 
- video  

o Combines images and sounds displayed over time. It is different to animation. 
o Video starts with a continuous event and breaks it up into discrete frames, whereas animation starts 

with independent pictures and runs them in sequence to form the illusion of movement. 
o Video is displayed through a video player. 
o Common formats: MPEG and QuickTime (video) 

 
 

 the differences between print and multimedia, including:  
 

- different modes of display  
 
o Printed media is displayed using a printer or plotter for hard copy such as magazines, newspapers, 

books and posters, in contrast; a multimedia product is displayed using a screen(s) or projectors 
(monitors) and speakers. Even mobile devices can run multimedia applications. 

o Monitors display immediate feedback about what the computer is doing, either through the surface of a 
LCD/LED screen or light of lamp projectors.  

o Multimedia products can be displayed on a touch screen at an information kiosk. 
o Monitors can display text, image, animations, videos (visual portion) 
o Can select different resolutions to change quality or performance needs. 
o Speakers are a device which produces sounds. 
o Sound cards are often used to connect high quality stereo or surround sound systems to the computer. 

 
- interactivity and involvement of participants in multimedia systems  

 
o Interactivity allows the user to choose the sequence and content of information. 
o It allows the user to make an immediate response to what is happening. 
o Interactivity allows the user to progress in a non-linear fashion through the information. 
o A multimedia product is often judged by quantity of its interactivity. 
o Interactive multimedia accepts input from a mouse, touch screen or keyboard and performs an action. 
o Hypertext and Hypermedia are used to navigate through a multimedia product. 
o Print provides limited interactivity through the user looking up the contents and index which is slower 

than multimedia product which can index every single character in a presentation. 
 

o Traditional search methods usually sorted in a sequential alphabetical order. 
o New search methods use hierarchical designs which include a tree structure, such as folders and 

directories. 
o Dynamic nature of multimedia include: 
o Authors can easily edit, create updated versions and cheaply distribute the multimedia product. 
o Users can make changes based on a personalised set of preferences. E.g. a multimedia application can 

learn from the user and set settings according to the user’s configuration. 
o Multimedia applications can create new data ‘on-the-fly’ meaning that new data is created to simulate a 

real-world process, this happens in many video games. 
 

o Printed media is static and cannot be changed without being reprinted and costly redistributed. 
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- ease of distribution  
 
o Compared with print media, multimedia can be distributed in a whole range of electronic ways including 

CDs, DVDs, Blu Ray discs, Internet downloads or online purchases as well as the creation of customer 
profiles where suggestions can be made to improve the multimedia service. 

 
- authority of document  

 
o Books and other print media have a well-known author who brings authority and credibility to published 

documents. 
o Multimedia work will often have a number of contributors and may not have an editor to supervise it, 

thus no single author will give the same authority (power or right to give orders) over the work. 
 

 the demands placed on hardware by multimedia systems, including:  
 

 primary and secondary storage requirements as a result of:  
 

- bit depth and the representation of colour data  
 

o Frame buffer: a section of memory which stores the current image being displayed. 
o Bit-mapping / memory wrapping: The relationship between the image on the screen and the bits in 

memory. 
o Higher resolutions require more memory and faster processors to run efficiently. 
o Bit-Depth / colour depth / pixel depth: is the number of bits per pixel. 
o At the simplest level, one pixel can represent one bit, where 0 bit means the pixel is off and a 1 bit 

means the pixel is on. 
o File size = Horizontal*Vertical*Bit depth / 8*1024 bits  (= 1KB)  

 
o E.g.  the files size of a black and white image with a resolution of 640*400 pixels would be: 
o 640*400*1 / 8*1024 
o = 256 000 / 8192 
o = 31.25 KB 
o Refer to page 223 for tone colours and bit depths. 
o Colour graphics and graphics with tones or gray scale increase the number of bits per pixel which 

requires more storage. 
o Colour graphics come from an RBG (red-blue-green) screen. 
o Minimum of 8 colours: red, blue, green, r/g (yellow), r/b (magenta) b/g (cyan) r/g/b (white) and no 

colour (black). This = 256 colours or tones 
o Realistic photos require at least 24-bit colour. 

 

Bit depth / gray scale (bits per pixel-
bpp) 

Number of colours or tones Relationship 

1 2 2^1 = 2 

2 4 2^2 = 4 

3 8 2^3 = 8 

4 16 2^4 = 16 

6 64 2^6 = 64 

8 256 2^8 = 256 

16 65 536 2^16 = 65 536 

24 16 777 216 2^24 = 16 777 216 

32 4 294 967 296 2^32 = 4 294 967 296 

64 18 billion billion (quintillion) – (today) 2^64 = 18 billion billion (20 digits) 
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- sampling rates for audio data  

 
o Sound waves travel through air in waves 
o Sound waves are analog data. 
o Analog data is represented by continuous variable quantities. 
o Digital data is represented in the form of digits (1s and 0s). 
o Audio is sound that has been digitised for computer use. 
o  Analog-to-digital converter (ADC), converts analog sound to a digital format. (sampling) 
o Digital-to-Analog convert (DAC), converts digital audio to analog sound waves 
o Both the ADC and DAC are built into the motherboard or a sound card. 

 
o Sampling rate: is the number of times a sample (slice) is taken from the sound wave. 
o During a sample, the amplitude (volume) is measured and converted to a number. 
o Two common sampling rates are 44.1 kHz (44 100 samples per second) and 22.05 kHz (22 050 

samples per second).The Higher the sampling rate the better the sound quality. 
o Sample size or bit resolution: is the number of bits used to store each sample from the analog wave. 
o 8-bit sample can represent 256 possible levels of a particular sample. Used for voice recording. 
o 16-bit samples are used for CD- quality. 
o Higher sample sizes will result in an increased accuracy, but require more storage. 
o Mono utilises one channel of sound. 
o Stereo utilises two channels of sound (left and right). 
o An audio file size is calculated by: Sample rate*sample size*time in seconds and IF it is stereo the end 

result is multiplied by 2. 
o E.g. Calculate the file size of a CD-quality audio that uses a sample rate of 44.1kHz with a 16 bit 

sample size and a track that last for 3 minutes in stereo. 
 

o File size = (Sample size*Sample rate*time)*2 
o =  44 100*16*180*2 bits 
o = 254 016 000 bits 
o = 31 752 000 bytes (1 byte = 8 bits) 
o = 30.28 Mb (1Mb = 1048 576 bytes) 

 
o MP3 is a compression format used to reduce the size of Audio files. Esp. CD-quality tracks. 
o It filters out unnecessary information from the original audio source.  This results in a smaller file size 

of about 1Mb per minute at no apparent loss in quality. This can vary with the software used and 
type of compression chosen. 

o WAV files are significantly bigger than MP3s, (up to 14 times bigger). 
 
 

o Sampling rates: 
 

Sampling rate Best uses 

11.000 kHz Recommended for speech and short music segments 

22.050 kHz Better music playback 

32.000 kHz Broadcast audio standard 

44.100 kHz  CD-quality audio playback 

48.000 kHz Digital audio tape (DAT) playback 
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 processing as a result of:  
 

- video data and frame rates 
 

o Video cameras are used to create a video clip in analog or digital form. 
o Video capture card: an expansion card which converts analog signals into digital. 
o Capturing full motion video requires a video capture card. It is stored on the HDD for later editing 
o A video capture card is not required if a digital video recorder was used. 

 
o Piped video is the simplest method of displaying video footage on a screen. It involves a suitable 

graphics card to receive and translate the video data into a form that can be displayed on a screen. 
The computer cannot edit this form of video 

o Digital video production software is used to edit the video into a multimedia product. 
o Editing may involve adding text, audio or images to the video clip. 
o Videos are the largest media form. 

 
o Frame rate: The amount of frames displayed per second (fps) of a video or animation clip. 
o PAL (Phased alternate line) is the standard video signal used in Australia displays a frame rate of 25 

fps. Roughly 1 Mb per frame is needed for 16-bit colour in each frame (med res) Each second of video 
is 25 Mb per second which is a staggering 1500Mb per minute. Current PCs cannot support this 
transfer rate between primary and secondary storage, thus a range of solutions is used. 
 

o Compression of video data: during recording a codec can be used to record in a compressed format. 
E.g. Indeo (created by Intel) and MPEG-1,-2,-3,-4 (created by the Moving Pictures Expert Group), 
.VOB (Sony) 

o Decreased colour depth: use fewer colours / tones which require significantly less memory. 
o Decreased resolution: reduces the number of pixels to be rendered in each frame, freeing up 

primary memory and enabling the processor to perform faster. 
 

o Calculation of the number of frames: 
o E.g. calculate the file size in kilobytes of a 90-minute movie at 24 fps 

 
o = (Frame rate*time in seconds) 
o =24*90*60 
o = 129 600 frames 

 
o File size of each frame: 
o = (Horizontal*vertical*bit depth) / (8*1024) 
o =2048*872*32 / 8*1024 
o = 6976 Kb 

 
o File size for movie: 129 600*6976 
o =904 089 600 Kb 
o =862.207 03 Gb (1 Gb = 1 048 576 Kb) 

 
o Frame rate comparison: 

 

Frames per second Examples 

60/30 Monitor refresh rate 

25 Video speed for PAL system 

24 Film speed for motion pictures (films) 

12 Cartoon animation speed 

8 Minimum speed for illusion of movement. 
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- image processing, including morphing and distorting 

  
o Morphing is the smooth change between TWO different images (image merging). 
o It transforms the shape, size, dimensions and colour of one image into another image. 

 

 
 

o Distorting / warping: involves transforming or modifying portions of ONE image. 
o It divides an image into to objects that can be manipulated. E.g. A face can be stretched to be given a 

smile while most of the face stays intact. 
o It involves manipulating one original image to make an altered image, such as using the twirl tool to 

create a twirl effect. 
 

 
 
 

- animation processing, including tweening 
 

o Smooth animation runs at 30 fps or 9000 frames for a 5 minute animation (30*5*60) 

o Persistence of vision: Human vision, which cannot see a frame being changed by animation. The next 

frame being change leaves the current frame to be displayed for 500 milliseconds, which cannot be seen 

by the human eye, thus illusion of movement is creating. 

 

o Cell-based or cel animation: involves drawing and displaying individual frames or cells. 

o Each frame is stored separately and loaded into the primary memory one at a time. 

o Traditional method of animation. 

o Requires a lot of time to produce and a fast processor and large fast-access storage to run smoothly. 
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o Path-based animation: involves displaying the movement of objects onto a fixed background in a 

particular sequence or path. 

o The pixels in the background do not change, only the pixels involves for moving the object. 

o This saves memory and processing time as animation is achieved by drawing the object, wiping it, and 

then drawing a new position. 

 

o Tweening (short for in-betweening) : animation software generating the intermediate frames in-

between two objects (that is the moving object and still background).  

o A key frame is made at the start and end of an animation, all the rest of the frames in between are 

automatically filled in by the software to creating a smooth allusion of movement. Path based 

animation is easier and more efficient than cell based animation. 

 

o Path-based animation is preferred and is the modern day technique for animation as it saves time, and 

doesn’t require as much hardware demand as cell based animation. 

 
 display devices as a result of:  

 
- pixels and resolution  

 

 the variety of fields of expertise required in the development of multimedia applications, including:  
 

- content providers  
 

o content providers are people who provide the material (text, graphics, sketches) for the multimedia 
product 

 
- system designers and project managers  

 
o System designers plan and organises the hardware and software required for the presentation, may 

also acts as the project manager. 
 

 
- those skilled in the collection and editing of each of the media types 

 
o project managers organise the scheduling of various components of the product’s development 
o Ensures the multimedia product is delivered on time to its clients. 

 
- those skilled in design and layout those with technical skills to support the use of the information 

technology being used  
 

o Technical staff includes a variety of artists and technicians who edit the graphic and video material and 
all other material into appropriate formats. 

o Designers also work on the layout of a product and plan what the graphical user interface should look 
like. 

Examples of multimedia systems  
 

 the major areas of multimedia use, including: 
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- education and training 

 
o Multimedia products can be designed to teach users new topics or subjects. 
o E.g. Maths online provides an interactive environment where the user can electronically select topics to 

study and watch embedded videos related to that topic or print out tests. 
o Adobe Flash is where this interactivity is built from. 

 
o Data included in this product would be text, videos, icons and other menu path-based animations. 
o Participants would be the students, teachers and parents, as they can log on and see how the student is 

performing and the students can see where they went wrong. 
o Information technology required would be any basic computer of 2011 with over 128MB RAM and a 

reasonably fast processor. A mouse and keyboard will be needed, and Flash may need to be updated. 
 

o Multimedia provides users of the system to learn at their own pace, by following interactive pathways. 
o It is also a very useful tool used to train participants in businesses when a new system is released, as it 

allows the multimedia to be programmed according with existing participant knowledge, and 
participants often learn quickly by watching a presentation rather than reading from a book. 

 
 

- leisure and entertainment 
 

o Electronic 3D model games are extremely popular largely due to their clever use of interactivity with 
the user and the wide range of categories provided, such as first person shooters, sports, real time 
strategy. 

o Emulation of realism and fast actions 
o Data consists of animations, text, images, videos and audio to provide a very interactive environment. 
o Users require a keyboard, mouse and powerful computer to run latest games at reasonable levels of 

detail at smooth frame rates. 
o The video game industry are a very profitable industry and is growing exponentially due to the wide 

range of platforms that are currently available (consoles, PC, handheld gaming). 
o Entertainment multimedia is what pushes hardware developers to make more powerful chips on 

smaller scales. 
o Motion sensing gaming is emerging into the gaming industry for mainstream gamers. 
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- information provision, such as information kiosk 
 

o Information centres / kiosks allow users to interactively search for specific information in their own 
language without the need to talk to a stranger. 

o Wikipedia is an example of an internet encyclopaedia, allows user to search for information through 
text, images, audio extracts, search boxes and hyperlinks  

o Details are displayed as maps (graphics / animations) and instructions (text) such as location details, 
product availability, arrivals and departures, business hours etc 

o Touch screen devices are usually used, as they reduce technology literacy requirements to allow the 
user to easily find what they want, e.g. location in a museum, airport, large shopping centres and 
libraries. 

 

 
- virtual reality and simulations such as flight simulator  

 
o VR is a computer generated artificial reality that projects a person into a sensation of three-dimensional 

space. 
o VR are used in games such as racing or golf simulators or may be developed as professional applications 

designed to teach pilots how to fly such as “Flight simulator 2004” or may show a soldier in training 
what war is like in full scale such as “America’s Army”. 

o A simulator is a system of devices that emulates the behaviour of the real-world’s physical environment 
and in some cases will provide real –time settings. Such as racing car drivers practicing laps or aeroplane 
pilots training, or a surgeon practicing an operation on a digital patient, to remove fear of error. 

o An ethical issue of simulators is, how do we keep users from suffering uncontrollable effects from VR 
systems? This is known as cyber sickness or simulator sickness. 

 
- combined areas such as educational games  

 
o Computer games can be provided in an educational manner to motivate students and children 

to learn in an effective and encouraging way. 
 

- advances in technology which are influencing multimedia development  
 

o The World Wide Web is continuously enhancing the way a large number of users access multimedia 
data, e.g. YouTube stores millions of videos of various categories of information. A large amount of 
users can access this same material through the WWW using hyperlinks. 
 

o Continued improvement in communication speed (bandwidth),  such as ADSL 2+ (Asymmetrical digital 
subscriber line) and optic fibre technologies (National broadband network – NBN) have led to faster 
download and upload speeds of up to 24 Mbps on ADSL 2+ and is expected to be 1 Gigahertz (100*10 
Mbps) . Dial-up speeds of 56 kbps were NOT very suitable for multimedia downloads. 
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o These speeds have allowed larger and greater detailed multimedia products to be distributed over the 
internet providing greater convenience for users. 
 

o Advances in compression and animation techniques such as  JPG (images) MP3 (audio), MPEG4 (video), 
QuickTime (apple video, animation and audio files), Flash (animation), shockwave, Java have led to 
smaller file sizes on the internet, thus multimedia products are more readily available to users.  

 
o New storage media such as Blu-ray discs can store up to 25 GB single layered and 50 GB dual layered 

and experiments have produced a 200 GB disc with four microscopic layers.  
 

o This allows a vast amount of high definition multimedia content to be stored and streamed quickly from 
a single disc when needed. PS3 uses Blu-ray for game storage and 1080p HD movie playback. 

o CDs only hold 700 MB of data (useful for audio), DVDs can hold 4.7 GB single layered, 9.4 GB DL, 17 GB 
double sided (used to store video game data on PCs and some consoles, and videos),  
 

o FireWire created by Apple, is a connection protocol that is used to quickly share digital videos amongst 
video cameras and computers. Power is provided through the cable, plug and play, low cost, allows fast 
transfer 400 Mbps, and allows many devices to be connected simultaneously on a bus network. 

o FireWire uses the institute of electrical and electronic engineers - IEEE 1995 specification. 
 

o More powerful computers with 8 GBs+ DDR3 RAM, 3.0 GHz + Quad core processors and powerful 
dedicated graphic cards with 1 GB + DDR5 VRAM offer larger resolutions on displays that offer extreme 
HD quality such as 1600*1200, and higher motherboard bus speeds of 2600 MHz allow greater primary 
memory data transfer of multimedia applications. 

 
Displaying in multimedia systems  
 

- hardware for creating and displaying multimedia  
 

Display devices are devices such as screens /monitors or data projectors. 

 

o Cathode-ray tubes (CRTs) – produce images by firing three beams (one for red, green, blue) of electrons 

onto the inside of phosphorous coated pixels on the glass screen.  

o The phosphorous glows briefly when hit by the electron beams. 

o Raster scan: the electron beams start in the top left-hand corner and move left and right and top to 

bottom creating a zigzag pattern. 

o This is required to refresh the image 60 times per second or at 60Hz 

o Refresh rate: time taken to complete a raster scan. Usually happens at 60 – 100 Hz. 

o CRTs used SVGA (super video graphics array)  or VGA , XVGA (extended) 

 

Liquid crystal displays (LCDs) – Cold cathode ray tube backlit (traditional) 

 

o Utilises an array of liquid crystals placed between two polarised glass sheets, which direct the light in a 

certain way to display RGB colours. 

o Transparent electrodes are used to electrify the crystals in such a way that the crystals change direction. 

o TFT – Thin film transistor: improves image stability using active matrix displays.  

o A cold cathode ray tube shines through the pixels showing the pixels to the viewer. 

o Active matrix displays: each pixel has the ability to hold its charge using their own transistors, thus 

improving picture quality 

o Passive matrix displays:  each pixel only has the ability to let light in or block it. 
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Liquid crystal displays (LCDs) – Light emitting diode (LED) backlit 

 

o Same as the LCD above, except uses LED as a back light, which provides less heat output, and uses less 

energy to perform the same lighting. 

o They can provide greater viewing angles due to their even distribution behind the pixel grid. 

o Are thinner than cold cathode ray backlit LCDs. 

o LED backlighting allows individual LEDs to be turned off and on as needed, providing higher black 

contrasting abilities,  as parts of the screen can be quickly turned “off” to create a darker picture, and 

turned back on when needed. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Information Processes and Technology – HSC course notes 83 

 

 

Organic light emitting diode OLED – New, no backlight required 

o Does not need a back light as the OLEDs produce light themselves, where as liquid crystals cannot. 

o Not very  common for large displays at this time, as they each diode is too large to implement. 

o There are more for sporting stadium displays 

 

 OLED Monitor 

 

Plasma technology 

o Utilises individual gas filled cells for each pixel on the screen. Each pixel is hardwired to a copper electrode and 

is turned on or off with an electric current.  

o There are red green and blue phosphors, which are stimulated by the electric current to produce a colour. 

o No backlighting required. 

o Plasmas were initially good for quick moving images and providing good contrast rates, however advances in 

LCD technology have basically killed plasma technology, due to plasma’s ability to suffer from burn ins, release 

gas and use up an substantial amount of power due to each pixel being individually controlled. 
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Touch screen displays: 

 

o Humans can press or use a stylus to select objects on a screen. 

o Resistive: screen is coated with two thin metallic, electrically conductive and resistive layers which 

when an object presses down, both layers come into contact and a location is processed. 

o It requires a stylus or finger for the touch to be recognised by the surface, the electrical current is 

changed at the point of pressure from the stylus or finger which is registered as a touch event and sent 

to the controller for processing. 

 
 

o Surface acoustic wave (SAW): uses ultrasonic waves that pass over the touch screen panel, when the 

panel is touched a portion of the wave is absorbed, this change in the ultrasonic wave registers the 

position of the touch event and sends this data to the controller. 

o Only recognises fingers, soft gloves, or soft objects, hard objects will not work such as a pen. 
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o Capacitive: coated with material that stores electrical charges, when the panel is touched, a small 

amount of charge is drawn to the point of contact. 

o Circuits located at each corner of the panel measure the charge and send data to the controller 

o Must be touched with a finger, due to our electrical conductor ability from our bodies.  

 

 

 

Projection devices 

 

o Data projectors allow a source of light from their lamp to be reflected on a wall or blank screen to 

produce images and video. 

o Traditional models have be affected by external light, reducing viewing quality, however newer models 

are able to emit stronger levels of light up to 1000 lumens or more to eliminate this problem. 

o They use three guns RGB colours to create images. 

o Digital light projector (DLP) – uses a tiny multi-sided semiconductor mirror chip to reflect light from a 

light source, the chip controls tiny semiconductor –based mirrors to produce an image that is sharper 

than traditional LCD projectors. 

o LCD based projectors work in a similar way to LCD monitors/T.Vs 

 



Information Processes and Technology – HSC course notes 86 

 

 DLP 

LCD projector 
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Heads up displays (HUD) and headsets 

o HUDs can in the form of glasses where the user sees everything projected in a three dimensional level or they 

can be little projectors which reflect their light onto glass. 

o Used to indicate measurements to the user, e.g. drivers of cars, pilots in planes or just used as virtual reality 

simulations (VR wasn’t popular) 

  

Speakers and sound 

o Speakers are sound output devices 

o They receive a digitised signal from a sound card or on board motherboard with sound processing capabilities 

and turn them into analog sounds we humans can understand and hear. 

o These sound cards require software drivers to convert binary data into analog data or digitised sound waves 

o Speakers work by electromagnetically generating sound by using a coil attached to a diaphragm or cone. 

o The coil is placed around a permanent magnet so that electronic signals passing through the coil magnetises it, 

as the coil is magnetised it pulls and pushes against the permanent magnet, causing the diaphragm/cone to 

vibrate according to the strength of the electronic signal. 

o Cheapest output device. 

o  Inside a speaker: 

1. Cone 

2. Electromagnet (coil) 

3. Permanent magnet 
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Software for creating and displaying multimedia  
 

- presentation software 
 

o Presentation software uses graphics and data/information from other software tools to communicate 
and make presentations of data to others people. 

o It provides features to: 
o Allow monitor output 
o Data projector output 
o Provide hard copies of slides as paper handouts 
o Examples: Microsoft PowerPoint and Claris AppleWorks. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

- software for video processing 
 

o Application software is a computer program used by users to perform a specific task. 
o Word processing allows users to create and manipulate text and some even allow videos and images to 

be embedded such as  
o Video editing software such as Windows live movie maker allow videos to be created and edited.  
o Adobe photo shop and MS paint allows image manipulation 
o Audio software edits audio in a specific way. Such as FL studio. 
o Project management software is used to efficiently plan, schedule and manage the development of a 

multimedia product. 
 

- authoring software 
 

o Authoring software are new generation software packages which combine many of the standalone 
application software products to simplify the user’s involvement with creating a multimedia product. 

o It allows the user to easily select when they want video, audio, text, images or animations to play. 
o Example: Macromedia Authorware 

 
 

- animation software 
 

o Animation software takes the individual images and plays them in rapid succession to show movement. 
o 2D animation is performed with Flash, in cel or path based. 
o 3D animation uses mathematical models to create realistically portray 3D objects. 
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- web browsers and HTML editors 
 

o Web browsers are programs used to download and display web pages to the user. 
o E.g. Firefox, Internet explorer, Chrome 
o Hypertext mark-up language (HTML) Editors are plain text editors used to code/create web pages, they 

are given tags like <TITLE> for the title. And </TITLE> to indicate the end of a title region. 
o What you see is what you get (WYSIWYG) software means the implied code is what the end browser 

will display once it is processed. 
 
Other information processes in multimedia systems processing: 
 

- the integration of text and/or number, audio, image and/or video 
 

o Interleaving: where data from different sources, such as sound and video are stored together on the 
storage media, to reduce retrieval delays. 

o This integration of data formats leads to an increased in storage requirements. 
o The solution of putting more data into less space comes from the mathematical process called 

compression. 
 

- compression and decompression of audio, video and images 
 

o Compression is a method of removing repetitive or insignificant elements from a file so that the file 
requires fewer bits to be stored and less time to transmit.  

o E.g. Audio can be compressed by taking out really high or low frequencies that are barely noticeable to 
the human ear, this results in fewer bits being used to store the other frequencies 

 Bottom is the compressed version. 
 

o E.g. Images can be compressed into JPG from BMP, where JPG gets the average of overall colours in an 
area of an image and reuses that same colour throughout certain parts of the image. While this is space 
saving, it renders the image to be unable to be edited pixel by pixel. BMPs store each pixel with an 
assigned colour, this creates more storage requirements. Keeping in mind JPG can still provide 16.7 
million colours. 

Image compression,(left to right higher compression) 
o After the data has been opened or received it then needs to be decompressed. 
o Codec: an algorithm defines the processing of compression and decompression. 
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o Two types of compression schemes: 
 

o Lossless: where the decompressed data is identical to the original data and nothing is lost in translation. 
Takes up more storage space than lossy, but retains quality. 

o Lossy: where the decompressed data is lower in quality than the original data. Most forms of lossy 
compression can compress files and not be noticeable to the average human eyes or ears. Such as JPG 
which has a 100:1 compression ratio. Allows files to be stored in less space and are quicker to transmit, 
but offer a small or huge reduction in quality. 

o Compression ratio: describes how much smaller the compressed file is compared to the uncompressed 
file. E.g. 3:1 means 3 units in the uncompressed data equals 1 unit of the compressed data. 
 

o Decompression can only occur if a Lossless compression technique was used 
o Compression strategies are used by: 
o Spatial redundancy: which occurs because pixels near each other are likely to be similar to each other. 
o Temporal redundancy: which occurs because pixels in consecutive frames are likely to be similar. E.g. a 

talking head. 
o Psycho visual redundancy: which occurs because humans are better at detecting changes in brightness 

rather than colour tones.  
o Coding redundancy: which relies on the chance of the same sets of data not appearing at the same time. 

 
o Gif store 256 colours. (8 bit colour). 
o GIF and PNG are lossless. 
o JPEG: Joint Photographic Experts Group 
o GIF: graphics interchange format, used for cartoon animations. 
o PNG: portable network graphics 

 
 

- hypermedia the linking of different media to one another  
 

o Hypermedia refers to the linking of different data types 
o E.g. the user clicking on a button and cause a video to pop up and play. 
o Hypertext is text that links to other media such as web pages or screens. 

 
 
organising presentations using different storyboard layouts, including:  
 

- linear 
- hierarchical  
- non-linear  
- a combination of these  

Refer to page 13 for this (click to go to top) 
 
 
 
 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Joint_Photographic_Experts_Group
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Storing and retrieving:  
 

- the different file formats used to  store different types of data  

Text Images Audio Video Animation 

TXT, used in notepad, 
basic raw text 
without formatting 

JPEG (Joint 
photographic experts 
group) 

MP3 (MPEG audio 
layer 3) 

MPEG (MPEG1-4) 
(Moving picture 
experts group) 

SWF (small web 
format) 

DOC, DOCX, standard 
MS word format 

GIF (graphics 
interchange format) 

Wav QuickTime – Apple 
video or animation 
format 

QuickTime 

PDF (Portable 
document format) 

BMP (bit-mapped) WMA (windows 
media audio) 

WMV (windows 
media video) 

 

RTF (rich text format) 
– read by numerous 
word processors 

TIFF (tagged image 
file format) – for 
scanned images 

MIDI (musical 
instrument digital 
interface) 

AVI (audio video 
interleave) 

 

HTML – stores web 
page code 

EPS (encapsulated 
postscript) – vector 
graphics for printers 

AAC (advanced audio 
coding) –lossless 
designed by Apple 

  

 PNG (Portable 
network graphic) 

   

 PICT – Apple image 
format 

   

 

o Note: There is NO compression in Vector Images (e.g. PDF, SWF, WMF etc.) => ONLY in Bitmap Images 
 

o AUDIO: MP3 (lossy), MIDI (lossless or none), WAV (either, or none) 
o VIDEO/ANIMATION: AVI (usually lossy), MPEG (lossy), Animated GIF (lossless), FLV (lossy) 
o BITMAP IMAGE: JPG (lossy), TIFF (lossless), BMP (lossless), GIF (lossless) 

 
o MIDI: musical instrument digital interface is used to input or output analog musical information from 

electronic musical synthesisers in a digital format.  
o The information transmitted contains: 

o Note identification 
o Time of play 
o Loudness 

o Rather than the note itself 
o This saves storage space, for MIDI files. 

 
o TXT stores only ASCII text 

 

o MPEG1 was designed for video tape recording which provided 353*240 at 30 fps 
o MPEG2 allows what T.Vs use now, 1280*720 at 60 fps 
o MPEG3 allows HD signals up to 1920*1080 (1080p)  
o MPEG 4 – flexible video format developed in 1998. 
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 collecting:  
 

- text and numbers in digital format  
 

o Text, numbers and other symbols are converted into digital format (binary numbers 1s, 0s) using analog 
to digital converter. This involves the ASCII table. 

o American standard Code for information interchange (ASCII) is a 7 bit code model that represents 128 
letters, numbers and special symbols. The eight bit is a error-checking parity bit. E.g. 9 is represented as 
0111001 

o Extended Binary coded decimal interchange code (EBCDIC) uses an 8-bit code model which allows for 
256 characters to be represented. 

 
- audio, video and images in analog format 

 
o All analog data must be converted into a digital format for a computer to interpret. 
o All collection devices are known as input devices. 

 
- methods for digitising analog data  

 
o Scanners are input devices used to electronically capture text or images. Scanners offer different dots 

per inch, example, 9600dpi is the resolution it will scan at. 
o Handheld scanners:  scan barcodes or 3D models of objects. 
o Flatbed scanners: document remains flat while the scans passes 
o Overhead scanners: allow the user to pass objects over the scanner to be scanned. E.g. Coles 

scanners. 
 

o Digital cameras use a CMOS (Complementary metal–oxide–semiconductor) within the lens to capture a 
still image. Most cameras save their files in a JPG file for compression. Many digital cameras can capture 
video as well but not as good or as long as video cameras. 

 
o Video cameras: Video cameras are similar to digital cameras, except they capture several frames rather 

than one. 
o Analog video cameras: super VHS (video home system) records in analog and must be converted by a 

device into digital if it is to be used with a computer.  
o A video capture card compresses the video clips by using compression algorithms that analyse the 

changes from each frame to the next. Each frame is interpreted as a bit-mapped image. 
o Digital video cameras: captures video in a compressed digital MPEG format, no video capture card is 

needed, videos are transferred straight to the computer. 
o Frame grabber: captures and digitises images/frames from a video, by freezing each frame and 

capturing it, if fps is 60 fps, it captures at 1/60th of a second. 
o Microphones: capture sound works the same way a speaker works, however in the opposite direction. 

Sound waves hit the diaphragm or cone, and travel through the coils to the electromagnet which 
converts these vibrations into audio that can be understood by a computer. 
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Issues related to multimedia systems  
 

 

 copyright: the acknowledgment of source data and the ease with which digital data can be modified  
 

o Under section 31 of the Copyright Act 1968 it is an infringement to copy or adapt to someone else’s 
‘literary work’ or multimedia product / computer program without the author’s permission.  
 

o It is also important for the developer of a multimedia product to site or get permission of their sources 
from where they got their secondary information from.  

o It becomes an ethical concern for potential users of a multimedia product, when these products are so 
easily cracked and distributed over the net without a trace of finding out, despite licence keys being 
used. Key generators can be used to bypass licence agreements in SOME cases. The potential users ask 
themselves…you should I pay for software that someone else can get for free? 

 

o The author and developers of a sealable item have the right to expect a reward for their efforts and 
time spend on design and producing a good multimedia product. Potential users should be aware of this 
and not ‘steal’ software. 

 
o Potential users of a product can also evaluate multimedia products in some cases, this is to give user’s a 

chance to try before buying, and eliminates the response many potential users give “I would of never 
bought it anyways, so I’m not affecting the developer’s sales, therefore I’ll just crack it anyways) 

 
o Most developers now release their products with an online activation method which significantly 

protects their products from being cracked as the user HAS to verify their software through an online 
connection to a database developed only by the developer. 

Software license Description 

Single user The price allows only one user to install the 
multimedia product on one machine only 

Multi user The price allows a user to install the software on 
specified number of machines. 

Site The price allows the software to be used on a 
specified number of computers contained within 
a geographical area. 

Network Licence gives the permission for users to install 
the software on a number of machines within a 
network, and may be on different geographical 
areas 

Freeware Software may be free used and copied by other 
users (provided they cite the original authors). 

Shareware Software may be trialled for a period of time 
before a fee must be paid for full operation to 
continue. 

Postcard ware The user must send a post card to the author in 
order to obtain a licence 
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 appropriate use of the Internet and the widespread application of new developments  
 

o Ethical issues of society do not stay the same. Over generations new ethical issues will rise and old ones will 
change to suit the modern trends of society. This is based on PERSONAL opinion. 

o E.g. 50 years ago it wasn’t normal for catholic women to wear a bikini at a beach, now it is. 
o Core absolute ethics are defined from external factors outside of society such as the bible which always 

stay the same 
o However as a software developer or content designer all considerations of ethical concerns was be 

continually evaluated, to ensure products stay in line with modern day ethics as well as respecting the 
traditional ethics from the bible.  

o E.g. where do we draw the line with privacy? Live video streaming can be very useful, but can also 
potentially become very dangerous very quickly. Facebook opposes privacy, governments and most other 
companies support it. 

o Certain content needs to be targeted at specific ages groups, this is why we have G (general), PG (parental 
guidance), M (mature), MA15+ (mature audience and > 15) and R18+ (restricted to > 18) ratings. 

 

 the merging of radio, television, communications and the Internet with the increase and improvements 
in digitisation 

o The ability to store data in digital formats rather than traditional analog forms is known as digital 
convergence and provides multiple media types to be combined with computer technology and 
streamed through the internet. This provides: 

o point-to-point audio conferencing or VOIP (voice over IP) 
o Desktop digital internet radio broadcasting is no live (real-time) with analog stations on normal radios. 
o Digital internet television can now be streamed for old episodes and even live ones onto handheld 

devices through 3G technologies. 
o Large audio and video files can be simultaneously downloaded and viewed at later times. 
o Audio and video files can be streamed, meaning that the user can listen or watch their media as it’s 

downloaded. Buffering (pause of media playback to wait for further data to downloaded) may be 
needed on low bandwidth connections.  

 the integrity of the original source data in educational and other multimedia systems 
o Data integrity means that the data is accurate, consistent and up-to-date (reliable). 
o With the increase of information from unknown authors on the internet, data integrity becomes more 

of an issue, as there is a higher chance that the data can be false or out-of-date. 
o All source data must be cross-referenced to ensure its accuracy. 
o Professional developers and publishers such as publishers of Encyclopaedia Britannica must ensure all of 

their sources are checked by cross referencing using a variety of different sources and possible using 
their own primary sources such as experiments and observations. This will ensure there data is 
accurate. 

 current and emerging trends in multimedia systems  

- virtual worlds 

- An ethical issue of simulators is, how do we keep users from suffering uncontrollable effects from VR systems? 
This is known as cyber sickness or simulator sickness. 

- Do virtual worlds have the chance of corrupting the normal way of face-to-face human life? Can they just 
become money making cash cows? Anonymous people are in virtual worlds which pose privacy and data theft 
threats.  

- Multimedia as of 2011 is pushing its boundaries beyond desktop and laptop computers, people are now 
connected with multimedia through handhelds where ever they go. This has become a huge leap from 
traditional forms of multimedia 

- Examples such as the iPhones and android smart phones, have apps which are used every day to perform all 
sorts of tasks such as basic calculations to portable games, movies, image viewing, music, T.V and internet 
access. 

By MrBrightside, Good luck with your HSC year! 


