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Reasons to build a new system:
· Current system is out of date and doesn’t do its job properly
· Progression of technology means new things can be done
· A competitor has a new system so a business must improve theirs to give same level of service
· A current system cannot cope with the stress of new business demand
· New part of the organisation requires I.T support
System lifecycle
1. Definition
The analyst must understand why a new system is required. They must scope out the problem.
The analyst then conducts a feasibility study to determine if the is actually possible; TELOS.
Multiple solutions to the problem are drawn up and presented to management. A solution is decided upon.
2. Investigation + Analysis
The analyst will now, if a new system is given the go ahead, work to fully understand the problem and what users want from the new system.
The analyst can use the following methods to gather about the system:
· Interviews 
· Observation
· Questionnaires
· Examination of business
· Documents
They want to find out info such as the following:
· What the new system will be expected to do
· How the new system will be expected to do this?
· How staff/customers interact with the old system
· What is good about the current system
· What people want from the new system
Information can be put into diagrams:
· System diagrams – shows relationship between different systems in the organisation
· Data flow diagrams – shows how the system deals with information, and how information flows through the system.
· Process diagrams – shows how, when and why people interact with the system
A user requirements document is written which outlines everything that the system must be able to do.

3. Design
The user requirements document is used as a guide for system designers to plan out the creative solution to the problem.
System designers will cover the following:
· Project planning – Gantt charts, CPA, project management software etc.
· System requirements spec – data processing, OS to be used etc.
· Data dictionary – defines tables, fields, constants, variables, query structures etc.
· Testing documentation – test plan
· Prototyping
A design specification is created which tell the builders exactly how to make the system look, and what it is supposed to do.
4. Implementation
This is when the creative solution is actually written.
· Data structures are created
· Validation routines made
· Data capture forms are created
· Queries are written

5. Testing
Using the test plan, which the team of testers follow exactly, you can establish:
· Whether the system meets user requirements
· That the new system processes data and produces the correct results
Error; a human mistake when inputting into the system
Fault; a mistake/problem in the code of the system
3 types of data will be sued to test the system:
· Normal data (data which is correct and shouldn’t produce an error)
· Extreme data (data which is correct and tests the boundaries of a range)
· Erroneous data (data which is incorrect and should produce an error)

6. Installation
This is when the system is handed over to the client and it is rolled out through the organisation.
They can use the following methods:
· Direct
When the old system is turned off, and the new one is turned on immediately after.
	Advantages
	Disadvantages

	New system available to everyone immediately
	High risk – if something goes wrong, there is no back up

	Often the cheapest method
	Have to transfer all old data before the old one is switched off

	Don’t need to keep duplicate sets of data
	There will be a period of time where no system is available as the old one is off whilst the new one is turning on

	
	Will be a period of upheaval as staff are getting used to the new system



· Parallel
When the new system is run along the old one until there is confidence in the new system. At this point, the old system is switched off.
	Advantages
	Disadvantages

	Less risky than direct method if the new system fails – the old system is still up to date
	Time consuming as data has to be entered into both systems

	Less stress for staff as they have the security of the old system
	One system can become out of sync with the other

	Staff can take their own pace when learning the new system
	Maintaining duplicate sets of data can lead to errors

	
	Extra costs of running two systems



· Pilot 
This is when the full new system is installed in one or two branches of the organisation. It is then rolled out through the whole organisation when the new system has proven itself to be effective.
	Advantages
	Disadvantages

	Only a small part of the business is affected. The rest of the business can continue as normal.
	The branch it is installed at will experience the same difficulties as the direct method

	Any problems or issues are sorted before they can affect the whole company
	Those staff in the pilot may not be able to easily data share with the rest of the business

	When the rollout happens, staff from the pilot branch can assist with training
	Extra work for IT staff who are having to support two different systems



7. Phased
This is when small parts of the new system are installed one at a time.
	Advantages
	Disadvantages

	Less risk of the whole system going wrong, if something happens it will only affect the small part
	This method of installation can take a long period of time

	Staff are introduced to change in small stages
	As parts of the system are sued, users ask for changes which holds up the installation of the rest of the system

	
	It might be difficult to integrate the old and the new systems



Staff training is included in the installation phase.
8. Documentation
User documentation is provided to the user to outline how to use the system, and how it works.
A typical user document includes:
· Table of contents
· Short introduction or overview of the system
· Brief technical details such as hardware and software requirements
· User guide: shows user how to use the system
· Glossary of technical terms
· Troubleshooting
· Index

9. Evaluation
This looks at the entire project and assess how well it went.
It includes the evaluation of key players in the project.
The following will be questioned:
· Does the finished solution meet its requirements?
· Does it solve the problem?
· Are there lessons to be learnt
· What maintenance is required

10. Maintenance 
There are 3 types of maintenance:
· Corrective – when the system does not work and needs fixing
· Perfective – when little things are added so the system can run more efficiently 
· Adaptive – the system needs changing because of external change
Investigative approaches
Questionnaires
	Advantages
	Disadvantages

	Can get answers from a lot of people relatively quickly
	Only as good as the questions being asked. If the questions are poorly worded or the questions are biased, the data obtained will not be accurate

	Provides a lot of data for analysis 
	Can be difficult for the analyst to ask the right questions if they are unfamiliar with the system

	Everyone answers the same questions – reduces bias
	They are impersonal and some people may prefer face to face discussions

	Allows people to answer at a time convenient for them
	The response rate is poor (usually)

	If anonymous, more people will answer honestly
	Difficult to allow people to expand on their answers

	Questions can be planned ahead of time by the analyst
	



Interviews
Good for getting information from key people who are involved in the system e.g. managers.
	Advantages
	Disadvantages

	Good for personal contact and understanding with the user
	Time consuming

	Can produce hard-to-quantify information and knowledge
	Must be well structured to be efficient

	Extra detail can be drawn out on the spot
	Only practical for a limited number of people

	Opinions can be aired
	Less quantitative than a questionnaire

	If anonymous, honest answers are more likely
	People have to be available

	Questions can be planned ahead of time by the analyst
	Not as anonymous as a questionnaire so people may be less willing to tell the truth



1. Initial interview – scopes out the problem
2. Gather facts interview – when information about the problem is gathered
3. Final interview – the client is talked through the draft requirements document
Examining documents
	Advantages
	Disadvantages

	Good for tracking data flow
	There may be other important information that is not in the documents

	Good for identifying data types and formats
	Cannot capture the efficiency of the process 

	Useful to identify inefficient data flows 
	Does not help with understanding how people use and interact with the data



Observations
· Direct – sitting next to the user and viewing work done. You have the opportunity to asks questions, but, users are likely to use the system how they “should” rather than how they would.
· Indirect – viewing users with remote cameras. Avoids awkwardness but you cant ask questions on the spot.
	Advantages
	Disadvantages

	Useful if there are no documents in the system
	People don’t like being watched

	Can spot small details
	People may be following the process to the letter rather than day to day practice

	Can help identify persistent problems
	Time consuming 

	Analyst can rapidly understand first-hand what the system needs to do
	Analyst might get in the way

	Users can impact their experience of the system directly
	Not so efficient at capturing quantitative data for analysis

	Helps measure how long things take to do 
	There may be ‘good days’ and ‘bad days’ with the system which the observation does not capture



Software development methodologies
Evolutionary prototyping
A prototype is created and given to the client. They then give feedback, and the development team create a more refined prototype based on what the client says. This process is repeated until the final system is agreed upon.

Throwaway prototyping
A prototype is created to understand a specific part of the system, and what the user expects from it. A prototype is designed to replicate that particular part of the system; the client then provides feedback based on their experience with the prototype.

	Advantages
	Disadvantages

	Better understanding of user requirements means a better quality end product
	May lead to excessive development times due to constantly making small tweaks

	Identify problems early on and waste less time
	Features of the prototype may not be in the final system which could disappoint clients

	End user feels more involved in the development of the system and will buy into it.
	Client may ask for additional features to be included in the final design which extends the development time

	Cheaper to rectify problems during the prototyping stage than fixing them in the final system
	When a lot of time is spent on a particular part of the system, other parts can be neglected

	Prototype can be used to help train staff whilst the real system is being developed
	Building a prototype costs money in terms of development time and (potentially) hardware.



Rapid application development (RAD)
Focuses on completing the project quickly – within 6 months.
1. Use workshops and focus groups to gather requirements rather than a formal document

· User feels ownership of the project from the beginning.
· Greater user satisfaction
· Better quality user requirements
· Fewer late changes

2. Use prototyping to refine the system with heavy user involvement
3. Allocate strict time limits to develop each part of the system
Time boxing is used to ensure the entire project isn’t held up. Requirements that are dropped are agreed upon to keep the project on track.
4. Re-use software components that are to hand.
E.g. using software application framework
	Advantages
	Disadvantages

	User is heavily involved in the development of the system
	Workshops may not represent all kinds of user

	Client can learn exactly what their requirements are
	May not be realistic to develop some requirements in the time given

	RAD  has good time management so the project won’t be late
	



Testing
Factors to consider before testing:
· How critical is the system? – a critical system requires more extensive testing than a non-critical one
· Time available 
· External constraints – e.g. meeting legal requirements
It is impossible to test the entire system, so the most critical areas must be tested.
A team of testers will ensure the system meets all user requirements by following the test plan. The test plan is created during the design stage of the SLC. Testers will often take screenshots of the process. If the system passes an area, they will move onto the next one. If it fails an area, the tester will report back to the developers.
Testing is usually an iterative process due to changing user requirements.
Types of specification
Requirements specification
Created by the system analyst.
This outlines what is actually required from the system, for instance:
· Scope of the system
· Objectives (what the system needs to do)
· Timescale
· Constraints (budget etc.)
· Inputs
· Outputs
· Processing requirements
· Contract
Design specification
Created by the system designer.
This outlines the creative solution and will include:
· Purpose of the system
· Screen layouts and style templates
· Data structures
· Inputs
· Outputs
· Processing
· Validation rules
· Error messages
· Modelling diagrams
· Software
· Hardware
· Test plan
System specification 
This outlines how the new system is to be carried out:
· Software applications to be used
· Storage requirements
· System memory
· Input devices required
· Output devices to be used
· Computing/processing power needed
· Security and Backup systems
· People required
· Buildings/offices required
· Network configuration
· System feeds
Roles and responsibilities of the team
Project manager
The PM is in charge of the project. They monitor and coordinate every part of the project from concept to delivery.
· Manage staff within the team
· Project planning and timing 
· Co-ordinates problem solving
· Managing the budget
· Documenting and process
· Single point of contact for client
System analyst
The SA is to liaise with the end user and gather a complete understanding of:
1. The system they want delivered
2. What they want the system to be able to do
3. What their current problems are with the current system
4. The current processes that they use
The SA will complete a feasibility study and present multiple solutions to the problem to management.
The SA will, once a new system is given the go ahead, produce a Requirements Specification.
System designer
The SD is to write a comprehensive plan and instructions for the team of programmers – this is known as the design specification.
They must also create the test plan.
· Designing and planning the entire system
· Selecting the right technologies to use (hardware and software)
· Writing design specification
· Liaise with the Analyst once the requirements spec is available
· Talk to the rest of the team to better their understanding
· Explain to the client, in non-technical terms, how the system will work.
System programmer
Programmers write the code for the new system, using the design specification as a guide.
Each programmer normally works on their own bit of the system.
Tester
System testers will test that the system performs as it should as a whole. 
They will carry out the test plan exactly.
When a fault is identified, it is relayed back to the programmers.
They must consider the following when deciding how to test the system:
· Testing individual parts of the system as “black boxes”. This assumes that an error in one area of the system will not affect other parts. Each module is “signed off” as working.
· Choosing to test the whole system in detail
· Deciding on an effective set of test data
· Documentation – they must prove that they have done the test and that the system passes it.
Critical path analysis (CPA)
This allows the project manager to establish the minimum time in which the project can be completed.
It is based on the premise that some tasks can only be started once others have been completed.
1. Identify all of the activities for the whole project
2. Prioritise the activities in order of importance
3. Identify which activities are dependent on one another
4. Identify Earliest Start Time (EST)
5. Identify Latest Finish Time (LFT)
6. Identify the FLOAT – the tasks which can be completed outside the critical path
7. Identify the critical path
	Advantages
	Disadvantages

	Helps to increase efficiency of how time and resources are used
	It needs skilled people to compile in the first place

	It enables timescales for the project to be planned
	Usefulness may be limited in very large scale or complex projects

	It enables scheduling of tasks to take place in logical order
	Accurate estimates of time are required

	It means that one task isn’t held up because its predecessor wasn’t started on time
	

	It helps cash flow to be monitored and extra funds to be released when required
	



Gantt charts
These give the project manager a visual representation of how long each part of the project will take to complete and by when each task should be finished.
Four main features of a Gantt chart are:
· Milestones
· Resources
· Status
· Dependencies
	Advantages
	Disadvantages

	Individual tasks can be shown
	They can be too simplistic 

	The length of time required for each task is shown 
	They do not provide enough detailed information for complex projects

	Tasks can be viewed gains a calendar with their start, end and duration dates listed
	On a large project they can become so huge they are unmanageable

	Links can be shown between dependent tasks 
	The time for each task must be estimated before the chart can be completed

	They give very quick as to what should be happening at any stage in the project
	Task dependencies can sometimes be hard to identify at the outset of a project 

	Shows how long a project should take for completion
	It is difficult to show where there is slack time in the project

	Resources required for tasks can be linked to the tasks on the chart
	Critical paths in the project might not be easily indentifiable



PERT
This is a technique used to estimate the time a project will take.
1. Establish a very optimistic time for completion (1% likely)
2. Establish a very pessimistic time for completion
3. Establish the most likely time for completion

PERT time =               shortest time + (likely time * 4) + longest time 
					6

	Advantages
	Disadvantages

	Provides a weighted time for completion taking factors into account
	Estimations are very subjective – inexperienced managers are unlikely to get it right

	Can provide a profitability of completing before a given date
	Not 100% correct

	It can help spot slack times so resources can be moved to more critical activities
	Tends to underestimate completion time, especially I the project encounters delays



Entity relationship diagrams
An entity is a thing.
An attribute is a characteristic of an entity.
Relationships:
· One-to-one
· One-to-many
· Many-to-many
Many-to-many relationships do not work in a database, so a link entity must be created. The new link entity must have a foreign key from each entity.
State transition diagrams
Many systems have different stages. For example, a traffic light can be red, amber or green. These stages are known as “states”.
To move from one state to another, a “transition event” must happen.
A STD is used to identify the stages of a system and the transitions between them.
· Each state is represented by a square or circle
· Each state has a name and / or number to identify it
· Each transition is a straight or curved line ending with an arrow
· Each transition has a description and a number
· Most transitions will move from one state to another, but can end up in the same state
· STDs can define the conditions required to move onto the next stage
State Transition Diagrams can, however, become very confusing for multiple object systems.



Data flow diagrams
DFDs show how a business/system handles inputted data.
Data flow; the path that data takes through the system is represented by an arrowed line. The line should include a description of the data.
Process; anything that causes the data to be changed in some planned way. Represented by a square, and within the square should be a number (to identify it) and a description.
[image: DFD Data Flow Diagram Process]

External entities; external things that have an effect on, but are not part of, the system itself. Represented by an ellipse containing the name of the external entity.
[image: DFD External Entity]


An external entity may appear more than once, in which case a line should be drawn within the graphic to show it is repeating:
[image: DFD repeating external entity]


Data store; where a persistent copy of data is stored in order to support various processes. Can be electronic or physical. Letters should be used to denote a physical or digital data store.  A double line is used to identify a repeating data store.
[image: DFD data store][image: DFD duplicate data store]

Data going straight from one store to another should not be shown – instead combine the data store and call it something else.
External processes are not useful.
Flow diagrams
A flow chart breaks down a process into all the necessary steps.
[image: flowchart symbols][image: flowchart symbols]




Rules when creating a flow diagram:
· One line is used with a terminating symbol
· Only one line should come out from a process symbol
· Only one flow line should ever go into a decision symbol, but multiple can come out 
	Advantages
	Disadvantages

	Good at communicating the details of a task or process
	Some processes or tasks are so complex that it is difficult to show them in a flow chart

	Good way to document each stage in the process
	Changes would need to flow diagram to be done again – this could be a lot of work if one by hand

	Help with analysing problems or bottlenecks
	People need to understand what the symbols mean

	Specialist software can make it really easy to make a flow chart
	

	Can act as a guide for the programmer of a system
	






Chapter 2

Processing methods
Batch processing
Data is collected and stored over a period of time and is processed in a “batch”.
Uses:
· Payroll slips at the end of the month
· Stock reorder at end of day
· Utility bills
Once loaded on the system, batch doesn’t usually require any further input from the user. Therefore, the UI can be code-based because a user can set its parameters and just leave it to run.
Suitable for situations where there is lots of similar data, and processing can wait.
Data can be processed during quieter periods of the day to reduce strain on the network.
The main disadvantage is the time delay between the reception and processing of data; it can be frustrating to find out later on that a batch process hasn’t been carried out due to a data input error.
Interactive processing
Inputs are noted by the computer, but it deals with them after a short delay, within which it is handling other inputs and managing data movements. The delay is unnoticed by the user.
Uses:
· Booking tickets
· Ordering products online
· Booking a holiday
Interactive processing takes place one transaction at a time. Once the transaction is accepted, databases are updated.
UI must be clear, intuitive, easy to use and responsive.
Real-time processing
Usually found in systems that use computer control – when time is critical.
Has to be programmed to ensure no input events are missed.
Uses:
· Traffic lights
· Heart rate monitoring
· Aircraft control
UI may use specialist input devices such as throttle sensors for a ECU.
Operating systems
The O.S. is core software that makes a computer run as a useful device by managing the allocation of system resources.
Functions:
· Providing a UI
· Managing the computer’s memory
· Managing the hardware
Single user
There are two types:
· Single user, single application OS – e.g. old Nokia phone
· Single user, multi-tasking OS – e.g. Windows 10
Multi-tasking requires more system resources such as RAM and CPU power.
Multi user
More than one user can log on to the computer and use its resources.
Supports multi-tasking.
A multi-user O.S. must:
· Manage all the users, their workspace etc.
· Allocate resources to the jobs everyone wants to do
· Keep logs of resource usage by each user
· Maintain security
A server which is logged onto will be running a multi-user O.S.
Interactive system; allows user to directly interact with the O.S. once one or more programs are running.
Real time system; process data within a guaranteed time delay. 
Batch O.S.; optimised for running without user interaction.
Distributed processing; when a big task is split up into smaller tasks and the smaller tasks are completed by loads of different computers.
Designing Human Computer Interface (HCI)
This is the “front-end” part of the system which the user interacts with.
Colour
Colour should be used to improve the function of the HCI. For example, using two high contrast colours for a background and text.
Some colours are interpreted differently so can aid the intuitiveness of the system.
Colour can be used for emphasis e.g. a greyed out box with red outline to show a form box that hasn’t been filled in.
Colour palette should be chosen carefully – it affects how the user feels about the system. Bright, loud colours are ideal for something like a music festival ticket booking site, whereas, subtle more pale colours are suitable for an online application form.
	Results of good colour selection
	Results of poor colour selection

	Creates an attractive interface
	Tiring on the eyes

	Colour palette can reflect corporate image
	Incoherent colour choices can lead to a confusing interface

	Colours can help identify where to enter data e.g. grey boxes for form text boxes
	Poor choice of colour can make it difficult for the colour blind

	Blocks of colour can visiually separate sections
	If corporate colour guidelines are not followed, it may impair the brand image

	Can aid dyslexic and colour blind people read
	



Layout
Layout should remain consistent throughout the system:
· All menu items behave in the same way
· Menus have consistent colour and look
· Fonts are consistent
· Margins and white space is consistent
This results in:
· A more professional design as it is more coherent
· Simpler to use interface because things are in the same place
· Learning one product in the range will aid learning when using others
· Helps enforce corporate image
There are some rules which should be followed:
· Keep the screen uncluttered
· Group related items
· Label position should be consistent
· Align consistently
· Highlight important information
· Button placement I consistent
· Reduce emphasis on minor information
· Command buttons have a consistent design/look
· Be logical
Quantity of information
· Information should be minimal
· Information should be displayed in a logical order
· Split up long numbers
Font size and style
Always use a legible font to impart information e.g. Calibri, Ariel
Sans serif fonts for on-screen e.g. Ariel
Serif fronts for off-screen e.g. Times New Roman
A suitable size should be used for the intended audience. For example, children may require a larger font size.
Choose a font that reflects the use of the interface e.g. plain fonts for an application form
Language
Use a level of language appropriate for the intended audience.
Technical “jargon” should be re-written into plain English to aid the user.
Interface controls
· Labels – permanent text which denote the function of a control.
+: shows what a control will do
-: text cannot be altered unless it is recoded
· Group/frame – a visual aid to show that a set of controls are related to one another.
+: keeps related controls together, helps user see what controls are related to eachother
-: takes up space on the interface 
· Command button – pressing this will make something happen; once pressed it should relay some kind of feedback to the user to show it has acknowledged this.
+: macros can be run on demand, user does not need to know how the task is carried out
-: may not be obvious what the button does, must handle multiple presses to prevent errors


· Check box – allows the user to select a feature which is then identified by a tick or a cross in a box
+: easy for user to make a choice, a number of check boxes can be ticked at the same time
-: choice is either “ticked” or “not ticked” – the user may require a more comprehensive selection of choices
· Radio/option buttons – allows user to make a choice one at a time
+: forces user to make one choice, no typing needed so no spelling mistakes
-: user may need/want to make more than one selection
· Text box – allows multi-line text to be entered. A max character count should be conveyed to the user
+: allows user to enter multiple lines of text, allows the enter of free-form information 
-: character limit may be too little, spelling mistakes may occur in data entry
· Input box – allows a single one of text to be entered. Feedback should happen if an invalid string is entered.
+: allows user to enter single line of data, system can validate entry before accepting
-: formatting required may not be obvious, easy to make spelling mistakes and so input invalid data
· Combo box – allows user to select an option from a drop-down menu.
+: very space efficient as the list does not appear until clicked, can overlap other controls
-: must be reasonably sized to be legible, list may be very long which is confusing, confusing if options are similar
· List box – similar to combo box but allows multiple selections to be made.
+: allows multiple choices to be selected from a list
-: similar problems as with combo box
Menu controls
· Hierarchy/pulldown menu – this has a single element visible, then clicking on it causes a sub-menu to appear.
· Context/popup menu – shows a different list of choices depending on what icon or item was selected
· Full screen – the interface consists entirely of a menu e.g. ATM
Forms
Used for collecting information from the user.
A good form should be easy to understand, be clear when requesting information, provide plenty of feedback to the user, use appropriate controls, validate data efficiently to avoid errors.

Dialogue methods
Methods of input:
· Keyboard
	Advantages
	Disadvantages

	Very efficient for loading data and instructions
	Accurate and speedy typing is an acquired skill

	User can input very complex commands and data
	Typing lots of information takes a long time and can be tiring

	
	Can easily create errors through misspelling

	
	User may have a physical impairment



· Natural language – speaking into a microphone to the computer. 
	Advantages
	Disadvantages

	Can be quicker than typing
	Natural language interfaces are still inaccurate and fairly awkward to use

	Normal, everyday language can be used
	Cannot deal with a wide range of accents and voices

	Good for hands-free use
	Person has to be precise 



· Touch – using finger/stylus to interact with the system
	Advantages
	Disadvantages

	Very easy to use
	Complex technology that is relatively expensive

	Can be fun to use 
	Touch surface has to be accessible

	Very tough, can be used in harsh environments
	

	Can be used through windows such as shops
	

	Mainly used for selection so no typing skill is necessary 
	



· Movement – e.g. Kinect

· Pointer – e.g. mouse
	Advantages
	Disadvantages

	Good for selecting specific items
	Not good for entering text information 

	Excellent when combined with GUI
	Physical impairment may prevent effective use



Prompt types:
When the computer requires input from the user, a prompt is used:
· Graphical prompt – an icon with some supporting text e.g. a toolbar
· Command prompt – e.g. blinking cursor on a CMD
· Text prompt – tells the user what to input 
· Speech request – the system tells the user what to input by speaking to them

Feedback:
Feedback is used to impart status information once the user has provided some kind of input.
· Text feedback – can give great detail to what is actually happening
	Advantages
	Disadvantages

	Very flexible as the feedback can be any message
	Has to be in a language that the user understands

	The message can stay on screen until the user cancels it
	Poorly worded feedback can be confusing

	
	There has to be some visual device able to view it i.e. a screen



· Graphical feedback – used to convey general information e.g. exclamation mark for an error
	Advantages
	Disadvantages

	Very compact
	Usually needs a pointing device to select

	Easy to use
	No good if the user needs additional information

	Ican has to have some sort of meaning to the user
	



· Audible feedback – good for instant response e.g. error tones
	Advantages
	Disadvantages

	Good for alerting people who are busy doing something else
	Has to have a sound system available

	Can impart complex information if speech is used
	Can only provide instant information – user will not be aware if they are away from the computer

	No visual device needed
	No good in noisy environments



· Feedback speech – the computer speaks what it is trying to convey

User interfaces
This is how the user interacts with the computer.
Command line interface
Allows the user to interact directly with the computer by typing instructions.
Instructions must be learnt by the user for the UI to be usable.
	Advantages
	Disadvantages

	Much faster than others if the user knows the commands
	Can be very confusing for a newbie

	Less RAM required
	Commands have to be typed exactly

	Less CPU power required
	If you mistype an instruction, it is often need to start again from scratch

	Low resolution, cheaper monitor can be used
	There are a large number of commands that need to be learned

	A CLI does not require windows to run
	You can’t just guess what instructions will do 



Menu interface
User interacts with the computer by working their way through a system of menus. For example, the iPod Classic, or ATMs
They can also be verbal, for example phone menus when booking cinema tickets.
	Advantages
	Disadvantages

	Very easy to use
	A poorly designed menu system can be slow and frustrating to use

	No commands to learn
	Irritating if there are too many menus to go through

	Step-by-step options are given so the user doesn’t have to remember anything
	Have to work your way through menus even if you know where the option is that you want

	You can usually guess your way round the UI
	The menu can take up a large amount of the screen so other things can’t be displayed

	Can be spoken
	If poorly designed, it might be hard to read

	Don’t require huge amounts of CPU power or RAM
	

	Relatively easy to create
	



Forms interface
A way in which the user interacts with an application; it provides limited choices to users.
	Advantages
	Disadvantages

	Easy to program
	Onlyh limited options available

	Easy for user to see what options are available
	Visually impaired may have trouble using them

	Data validation can be used
	Not good for highly complex applications

	Fast to enter data or make choices
	

	Little/no training required
	

	Don’t need huge amounts of power to run
	



Dialogue interface
Interact with the computer by spoken word through a microphone. E.g. Hands-free car kits
	Advantages
	Disadvantages

	Allows hands free control
	Only limited uses

	Useful for physically disabled users
	Expensive to develop

	
	Training session with user required

	
	

	
	



Natural language interface
Allows users to interact with the computer in their everyday language.
	Advantages
	Disadvantages

	The user does not need to be trained in how to use the interface
	Reliability remains an issue

	More flexibility
	Highly complex to program so only warrants this kind of interface when others are unavailable

	Suitable for physically handicapped people
	Not widely available

	
	May require training in order for the software to understand what the user is saying



WIMP interface
Windows Icons Menus Pointers
	Advantages
	Disadvantages

	Easy to use
	GUIs take up a large amount of disk space

	Easy to explore using a GUI
	Require lots of RAM

	No need to learn complicated commands
	Require lots of CPU power

	There are usually good help facilities provided
	Can be slow for experienced programmes to use

	You get the benefits of WYSIWYG
	

	Can exchange data between different software applications
	



Perception, attention, memory and learning
Perception
Users associate certain colours to different meanings: RED = BAD, GREEN = GOOD
Users also associate certain sounds to different meanings: 
· high pitched, melodious= positive action has been made
· low pitch, staccato sound = negative action has been made
Smooth shapes tend to indicate information, and sharp shapes are used for alerts/warnings.
Movement attracts attention of the user.
Attention span
Only present information that is relevant:
· use menus that show only selected info at a time
· reduce clutter
· use tabs or windows to split up information


Do not cause distractions. The following are causes of distraction:
· background music 
· too much animation and flashy objects
· jarring colour combinations
· poor contrasting colour combination
Memory
Short term memory can be useful for tasks such as remembering where you are in a web page.
A regular user will likely know their way round the system. However, if there is a new part of the system they are not familiar with, then it is important that the design of this part remains consistent with the rest.
Learning
Designers should utilize what the user has learnt already. i.e. keep the UI consistent
Things should behave as expected e.g. sliding a volume slider upwards turns the volume up
Mental models
Someone’s mental model is how they perceive reality. The power of this, in I.T., is the user’s ability to predict what will happen if they do something.
A UI should be designed to make use of a mental model. A UI should try and use predictable/familiar controls and layout.
	Conforming interface
	Non-conforming interface

	Makes the interface predictable
	Difficult to learn quickly

	Easy to learn
	Harder for the user to guess where things are

	Easy to use
	Mistakes are more likely

	Simple to guess where controls are likely to be
	



Model human processor
MHP is the analogy of how a computer processes information (usually shown as a flow chart) to show how a human being processes information.
Eyes and ears = input sensors
1. Information seen/heard by the eyes and ears is stored in the short term memory, and decays away after a short period of time unless processed further
2. Information from the ears is sent to the auditory processor, and information from the eyes is sent to the visual processor
3. Audible and visual information is stored together in the cognitive short term memory, which gives a better overall idea of what is actually happening
4. The cognitive processor takes the information from the cognitive short term memory, and compares it with information stored in the cognitive long term memory in order to develop a full understanding of what is happening in that instant.
5. This is then passed onto the motor processor which actually makes you do something. It can make use of “muscle memory”.
Important things to note when designing a system:
· The interface should not have conflicting noises and visuals as this will confuse the cognitive short term memory when comparing to long term memory. i.e. don’t have a positive sound with a negative message
· Short term memory is very limited – about 7 elements can be remembered
· Using familiar interfaces will aid the users understanding
· Recognition of something (e.g. a green tick) results in a much faster action than if the user had to recall something




Chapter 3

Networks
Network; two or more computers connected together.

LAN:
· Computers are connected in a local geographical area
· Workstations have a physical or wireless connection
· Peripherals can be shared
· Software and data can be shared
WAN:
· Computers are connected across a wider area compared to LAN. The geographical locations are far apart
· External equipment may be required to connect the computers e.g. telephone lines
· Specialist equipment is required to connect to WAN
Virtual Networks:
Can be used to trick the computer into thinking the network they are connected to is different to how it actually is.
Can be used to separate admin and user computers, for example.
Intra/Inter/Extranets
Internet:
This is the infrastructure that the world wide web can be run on. E.g. telephone lines, cables etc.
· WWW contains hypertext documents which can contain sound, images, text etc.
· It is an open network
· Uses TCP/IP protocol
· Provides users with services such as email, file transfer and internet relay chat
· Most services can be accessed via web browsers, some require an FTP program
Intranet:
Provides same services as the internet but on a closed network.
Can be ran on a LAN or a Virtual Network
Most businesses use same technology that the internet uses to transfer data files across departments.
Extranet:
Essentially an intranet which allows outside access (normally using staff logins)
Client-server and P2P Networks
Client-server:
Often found in medium to large businesses.
At least one computer acts as a server which controls:
· File storage
· Back-up
· Application sharing
· Printer management
Businesses usually have multiple servers which have specialist roles. E.g. printer server, email server
All clients connect to the network using a network device such as a switch.
Clients log in to the server using methods such as:
· Username and password
· Biometric information
· Swipe cards
Once clients are connected, they get access to:
· Dedicated storage
· Files
· Software
· Peripheral devices
Peer-to-Peer (P2P):
P2P networks require no server.
Every computer is equal to its peers and performs its own functions.
Usually found in small organisations and at home.
Often used to illegally share intellectual property such as music and movies.
Bandwidth
Bandwidth; refers to how much data can be transferred along a communication channel.
Bottlenecks occur when you move from a fast communication device to a slower one. Your maximum download speed is limited to the speed of the slowest bottleneck.
Streaming content relies on a good internet connection.
Network Communication Media
When building a network, the following must be considered:
· Predicted bandwidth
· Environment
· Distance between clients
· Level of security required
· Costs
Unshielded Twisted Pair (UTP):
Consists of pairs of conductors in insulated material which are twisted together. Each cable has 4 pairs which have unique characteristics. Twisting the wire reduces electrical interference.
· Common so engineers are familiar with it
· Used at home to connect computers to the telephone system
· Has higher resistance and data degradation than coaxial or fibre
· Cheap
· Flexible
· Lightweight
Coaxial:
Has a central conducting core wrapped with insulation. Wrapped around the insulation is a metal sheath which provides protection from electrical interference.
· Heavy
· Less flexible than UTP
· More expensive than UTP
· Less degradation than UTP, but more than fibre
Fibre Optic:
Consists of glass cores surrounded in a protective sheath.
· Signals do not suffer from interference 
· Cables are unaffected by moisture
· Cables are brittle
· High bandwidth
· Often used as backbone for networks 
Wireless LAN:
· Low bandwidth
· Susceptible to interference
· Security is a potential issue
Can make use of lasers or radio signals. Lasers are useful for connecting two buildings together but require a line of sight.
Network Communication Hardware
Repeater:
Used to boost weak signals which are caused by a drop in voltage over long distances.
Hub:
Used to connect multiple computers to one place. A star network topology makes use of a hub to connect the computers to the server.
Switch:
Can setup communication paths between different clients and servers, which can be done at the same time.
Bridge:
· Used to connect LANs together
· Used to split large networks into segments
· Allows clients of one network to access resources of another
Router:
Can be hardware and software. It looks at a data packet’s intended address, and sends it to the right location. 
· Mainly used to connect LANs to WANs
Network Interface Card (NIC):
· Every NIC has a unique address known as the MAC Address (Media Access Control)
· Can be standalone or built into the motherboard
Wireless Access Point:
A hub that communicates wirelessly that is (normally) connected to a switch.
· Data packets can be intercepted
· Encryption slows down data transmission
Wireless Network Card:
Can be internal, or a dongle, PCI card etc.
· Has a MAC address
· Uses 802.11g communication standard
Servers
File server:
· Stores user’s data files
· NOS allows for accounts to be setup for security
Application server:
· Stores applications for use across the whole network
· Can store installation files which can be deployed at each machine, OR, they can have the applications installed on the server for them to be run at each workstation
Mail server:
· Checks for incoming viruses
· Filters SPAM
· Provides central address book for organisation
· Sets inbox and email sizes
Proxy server:
· Used to cache web pages
· Makes accessing frequently visited pages faster
· Can act as a security buffer
Print server:
· Allows access to shared printers
· “Spooler” software collects jobs and puts them in a queue before forwarding them to the printer
· Printers are slower than computers so computers would have to wait for a printer to catch up 
Backup server:
· Backs up all data on a network
· Data can be recovered if it is lost
· Backups usually take place at night because it is a quiet period
Optical Communication Methods
Infrared:
· Direct line of sight required
· Low bandwidth
· Inexpensive
Fibre Optic:
· Mainly used over large distances
· High bandwidth
· Expensive
· Immune to corrosion
Laser:
· Large bandwidth
· Set up is quick
· Can be affected by the weather (line of sight required)
Wireless Communication Technology
Bluetooth:
· Low power consumption
· Lots of devices use it
· Has security measures
· Transfer speeds are relatively slow
· Can only connect 2 devices at once


Broadband Connections
ADSL:
Commonly found in the household, but many businesses require a better upload speed.
· Makes use of existing telephone line
· Download speed is faster than upload
· Affected by distance from exchange
· AM frequencies cause interference 
· Susceptible to electrical interference
Cable:
Transmitted through optical fibre.
· Download and upload speeds tend to be the same
· Cables are shared so increased traffic can affect speeds
Wireless:
· Requires strong 3G/LTE signal
· Requires connection to mobile or a USB modem stick
Leased Line:
Connects two routers directly together.
· Specialist is required to set up 
· Hard to intercept data
· Expensive
Satellite:
Normally used when a physical connection is not feasible e.g. a forest.
One-way uses a satellite connection for download and a telephone line for uploads. Two-way uses a satellite for downloads and uploads.
· Unsuitable for large data transmission
· Line of sight required
Communication Applications
Fax:
Similar to a printer, but can also send and receive documents.
Features:
· Documents are stored in memory so can be reprinted
· Documents are received automatically
· Can send documents to a lot of different machines
· A delivery report can be produced for every machine

Uses:
· Sending documents to different departments
· Sending invoices
· Send rough drawings
· Sending draft documents to other people
Email:
Very popular and standard form of communication.
Features:
· Attachments
· Multiple recipients
· BCC
· Access emails wherever you are with an internet connection
· Secured 
Uses:
· Client communication
· Internal communication
· Invoices
· Orders
Bulletin boards:
Allows users to discuss topics which interest them.
Features:
· Reply to current threads
· Create new threads
· Read posted messages
· Search facility to find topical threads
· Email updates
Video conferencing: 
Allows people to communicate through video and audio.
Features:
· Multie participants
· Shared whiteboards
· Presentations can be shared
· Some can control the camera 
Uses:
· Meetings
· Social chats
· Schools can use to teach lessons (guru lectures)
Internet Relay Chat (IRC):
Instant messaging like MSN.
Facilities:
· Two or more people can communicate
· Logs of conversations can be kept
· Sending files within conversation
· Block unwanted users
Cellular and Satellite Phones
Mobile Phones
Telephone networks are divided into cells:
· Mobile stations (mobile phones)
· Base station transceivers (telephone masts)
· Mobile switching centres (controls all calls taking place)
· Base station controller (controls communication between BST and MSC)
· Public switched telephone network (mobile to landline calls use this)
Making a call:
1. Call Is passed from mobile station to base station transceiver
2. The call is then transferred to the mobile switching centre
3. The MSC checks whether there is enough credit, and whether the dialled number is valid
4. Call is forwarded through PSTN and the MS is allocated a frequency
When on the move, mobile phones always connect to the strongest BST signal available; BST signals sometimes overlap. Live databases are kept which detail what phones are connected to which BST.
	Advantages
	Disadvantages

	Convenient
	Poor battery life

	Can be used in emergencies
	Less than 100% coverage

	Additional apps can turn your phone into  multi-tool
	Can be a distraction

	Texting is good for people with hearing disabilities
	Cyber bullying on phones is hard to stop

	Mobile access to internet
	



Satellite Phones
If a call is placed to a landline it has to go through the PTSN.
Low Earth Orbit (LEO):

66 satellites orbit the earth twice every hour at about 900km from the Earth’s surface.
· Obstacles do not interfere
· Global coverage is ensured due to orbit consistency

Geosynchronous Earth Orbit (GEO):
Satellites orbit the Earth’s surface in a fixed location at about 35,000Km away.
· Large distance causes short delay when connecting calls
· Due to fixed location, obstacles can interfere

	Advantages
	Disadvantages

	Global coverage
	Very expensive

	Phones aren’t much bigger than a cell phone
	Battery life is not good

	Conversations can’t be monitored
	Requires line of sight

	Can be used in emergencies
	Data transfer is slow

	
	Latency is an issue



Satellite Communication Methods
GPS:
Used in Sat Navs, navigation for ships, and by militaries.
Makes use of 24 satellites, 4 of which must be in line of sight to calculate a location via trilateration.
	Advantages
	Disadvantages

	Accuracy can be very good
	Blind spots can interfere

	Can help if you’re lost
	Atmosphere can affect accuracy

	Can help find missing person
	



Weather:
Satellites can take pictures of cloud formations which are then analysed and used to predict future weather.
Can collect data on pollution, ice cover, water temperature and sea levels.
Satellites are in geostationary (fixed point above equator) or polar orbit (orbit from north to south, then south to north).
	Advantages
	Disadvantages

	Early notice of hurricanes which allow evacuations to take place
	Costs are very high

	Energy usage can be monitored 
	Weather patterns are not always predictable

	Fires can be monitored
	Concerns over unethical use of satellites

	Climate change can be tracked
	



Television:
Satellites have greater bandwidth than aerial so the user can receive more channels.
TV satellites are in a geosynchronous orbit about 35,000km above the Earth’s surface. The high altitude means a better line of sight than traditional aerials.
Signals are encrypted so channels can be subscribed to. The set top box decodes the encrypted data.
	Advantages
	Disadvantages

	Lots of channels available
	Expensive

	TV signals can be received in remote locations
	Each room requires a set top box

	Viewers choose what to subscribe to
	Weather conditions can affect signal quality

	Companies can charge by pay-per-view due to encrypted data
	Satellite dishes must be fixed to the house
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Applications of ICT
Telephone system:
Voicemail services:
· Owner can record different messages for various circumstances
· Store messages
· Delete multiple messages in one go
· Delete old message automatically
· Forward message to another voicemail account
Menu systems:
These are designed to get the caller to the right person as quickly as possible.
Can be counter-productive if it is poorly designed. 
Video phone:
e.g. FaceTime
Video calls take up a lot of bandwidth so users should be weary of data costs, especially if abroad and using data roaming.
Caller display:
Before answering the call, the user can see the number that is calling them. If the number is saved into the contacts book of the phone, the name of the caller will be displayed.
Ring back:
When a recipient of a call is unavailable, the caller can request a ring back which means their phone will ring when the line becomes available. When the caller answers their phone, a call is initiated. 
Caller ID:
This is an automated service which speaks back the number who last called you. This does not work if the caller withholds their number.
Conference call:
Allows for multiple people to be in the same call. 
Convenient for corporate meetings instead of having to travel.
Speakerphone is used which may be distracting for others not included in the call, and people in the call must be mindful of what they say.
Banking system:
Online banking:
· View balance
· View transactions
· Set up direct debits
· Set up standing orders
· Download your statement
· Make payments
· Receive payments
· Transfer money between your accounts
Chip and pin:
Secures payments in shops – it is vital no one else knows your PIN.
Security:
Username, password and memorable word are all required to gain access to your account.
Two-step security (PIN Sentry)
ATM:
Facilities:
· Withdraw cash from account
· Check balance
· Change PIN
· Print out mini-statement
· Request a new chequebook
Hardware in an ATM:
· Chip and PIN reader
· Magnetic card reader
· Touch screen menu
· Number keypad
· Thermal printer
Credit and debit cards:
Customer present:
Ensures the person is physically present at the point of transaction. 
Makes use of chip and pin.
Customer not present:
Using the long number on card, expiry date, and security code.
Cheques:
On the decline.
Makes use of magnetic ink character recognition (MICR), and optical character recognition (OCR).
Soon to be replaced by contactless payment and being able to make micro payments using your mobile phone.
Production control:
CAM:
	Advantages
	Disadvantages

	Robots can work 24/7
	Higher unemployment

	Running costs are low
	Only function is one job

	Make very few mistakes
	High initial costs

	Very fast
	



Satellites:
GPS:
· Satellite signal locates your vehicle on an interactive map displayed on screen
· Maps can be held on DVD, SD card or internal storage
· Maps cover the UK (additional ones can be purchased)
· Destination can be entered by street address, postcode, favourites, or pindrop
· Home location can be stored (saves typing it in every time)
· POI can be routed into your journey
· Road preference can be selected (i.e. avoid toll roads etc.)
· Info given as journey progresses (speed, time until arrival etc.)
· Speed cameras logged
Online navigation:
· Paid for by targeted ads
· Locations A and B are typed in and the “best” route is calculated
· Some have satellite images of the area
· Street view
Weather forecasting:
Weather stations are dotted around the country where measurements are taken by both volunteers and professionals. The measurements are then inputted into a supercomputer which calculates a forecast based on algorithms. Forecasts are now pretty accurate.
Measurements taken include: 
· Temperature
· Humidity
· Rainfall
· Wind velocity
· Cloud cover
· Atmospheric air pressure
· Hours of sunlight
Software based training methods
Computer Based Training (CBT) is becoming increasingly popular with organisations. It can assist training for basic tasks using something like a help page, for example, and can range to more complex processes which require something like a video tutorial.
Features:
· User logons – progress can be recorded and saved for next time
· Quizzes help users interact
· Feedback to trainee – shows strengths and weaknesses, modules can be revisited
· Feedback to tutor – can monitor progress, how long staff are taking to complete etc.
· Targets can be set
· Assignments can be set to a deadline for groups of trainees
	Advantages
	Disadvantages

	Interactive quizzes forces user interaction
	Trainee must be motivated as theres no tutor there to monitor their progress

	Trainees can pick up where they left off last time
	Trainee won’t have access to a tutor if they get stuck

	Trainees can monitor own progress to see how much work they need to do, and what their strengths/weaknesses are
	CBT can become monotonous if overused

	Trainees receive instant feedback which can motivate them
	Trainees will find it frustrating if they have to learn about stuff they already know

	Pre-assessments can save time as trainees only need to do the modules they need to
	Trainees may read through it all too quickly and not properly understand it all

	Targets can be set so a pathway is established
	Trainees may leave it all until the last minute

	Assignments can be set with deadlines
	Learners need ICT skills 

	Trainee can go at their own pace
	



Online training
Often supplied with software (web-based/CDROM) and can include a combination of multimedia elements. 
· Sound can be used to read out instructions or give feedback and guidance
· Images can be used to demonstrate something
· Videos show users how to complete tasks
	Advantages
	Disadvantages

	Multimedia elements can be used
	No access to tutor

	Videos are stimulating and can motivate learners
	Need a computer and internet access

	Trainees can work at their own pace
	May become monotonous if is overused

	Tutorials are readily available at any time
	Multimedia materials take time to produce

	People are happier to have their work marked by a computer as it is less embarrassing
	Concern that trainee is being constantly monitored



Video-conferencing
	Advantages
	Disadvantages

	Trainees get access to expert tutors without travelling
	Expensive

	Specialist training can be provided world-wide
	High bandwidth is required

	Groups of learners can collaborate
	Quality of video conferences can be varied


Limitations in ICT
Use of Networks 
At work:
Used for:
· Management and communication
· Work files can be shared and collaboratively worked on
· Printing can be centralised
Client-server Advantages:
· Allows staff to store work centrally
· The WAN allows a company intranet across branches to be setup and an extranet too
· Services such as internal email and instant messaging allows staff to communicate effectively
· Staff can access the internet for work related purposes
· Archiving and backing up can be done over the network
· Operating system and software updates can be deployed remotely over the network
· Staff can share heavy duty peripherals such as printers
· Dedicated print server takes the printing load away from client computers and makes staff more productive
Client-server disadvantages:
· Having access to the internet may mean staff waste their time on non-work related activities
· Sensitive customer details must be kept private and secure 
· A business network requires professional IT staff support
· High performance business class equipment are more expensive than domestic equipment
· The office will need to be hard wired (this is expensive)
· A dedicated line to support a WAN can be expensive
Peer-to-peer advantages:
· Simpler and cheaper to set up 
· High speed connection makes it practical to use online cloud facilities
· Web based email allows instant access
· Operating system and software updates can be received automatically 
· Staff can access internet
· Archiving can be carried out over the network and can make use of cloud services
· Staff can share peripherals
Peer-to-peer disadvantages:
· Internet can be a distraction
· Not having a central computer means files are stored on separate computers, making backups and avoiding duplicate work becomes difficult
· Need to keep track of data usage if renting a cloud based service as part of the network

At home:
Used for:
· Video streaming
· Emails
· File sharing
· Social networking
· Printer sharing
Types of database
Distributed database:
A single logical database whose parts are physically stored in different locations. All parts are accessible remotely over the network.
· Duplicated database; a type of distributed database where an entire copy is stored at every location, and a central one is stored.
· Partitioned database; (horizontal) when the database is split based on records, (vertical) when the database is split based on fields.
· Partitioned database (with index); a partitioned database is stored locally, but an index referencing all other records/fields in the database points to other locations in the database.
	Advantages
	Disadvantages

	A problem in one branch won’t stop the entire organisation
	More complicated to setup

	Staff can be limited to access their part of the database (security)
	There are many entry points to the database which weakens security

	Network traffic is reduced – reduces bandwidth costs
	More complex to make sure data and indexes are not corrupted (data integrity)

	Local database still works even if the company network is down
	Data needs to be carefully partitioned to make it efficient

	If a new store is added, it is easy to add a node to the database
	Not very efficient if there is heavy interaction between departments (a central database is a better option)

	Queries and updates are largely local so there is no network bottleneck
	



Expert system
This is a system which stores information about specialist subjects. 
Made up of:
· Knowledge base – contains facts and rules about the task domain
· Interface engine – works out a reasonable solution based on a set of answers given by the user
· UI – how the user interacts e.g. radio buttons, check boxes 


Some uses of an expert system:
· Diagnosis
· Advice-giving
· Decision making

	Advantages
	Disadvantages

	Expert advice available all the time
	Usually only covers a narrow range of knowledge

	Knowledge of an expert can be captured before they move on
	A lot of cost and effort is required to create a good system

	Can be used in training to increase expertise of staff
	Not as good as having a real expert to hand

	Make rational decisions without any emotional overhead
	Most expert systems are menu driven, which does not bode well for ambiguous problems

	Does not get tired or overworked
	Advanced interfaces such as natural language still have some way to go before they are truly effective

	Efficient way of getting answers as it does not involve additional staff help
	Does not learn mistake sunless user feedback and maintenance is part of its ongoing development

	Natural language interface would make expert system more user friendly
	Unlikely to come up with creative solutions



Management Information Systems
An MIS is a system which takes internal and/or external data and then converts it into usable and relevant information. This allows management to make informed decisions.
Usually consists of two parts:
· Computer system(s) that hold, analyse and present the data
· Analysts who make sense of the information along with the understanding of what needs to be collected
An MIS must address:
· What decisions management need to make
· How often they need to discuss them
· What information do they need to support those decisions
· What systems need to be in place to handle the data
· What systems need to be in place to make sense of the data
· What training and expertise do they need to be efficient
· What are the standard reports needed
· What budget is available for eh MIS and its maintenance
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An expert system is a type of MIS.
Internal resources of a system
· Human
· Technological
· Accommodation
Human resources:
· Providing inputs to the system
· Repair and maintenance
· Organising other people (e.g. management of analysts)
· Managing finance
· Research and development
Technological resources:
· Computers 
· Peripherals
· Service machinery
· Production machinery
· Customer facing machines
Accommodation:
· Offices
· Factories
· Mobile accommodation 
· Customer facing outlets
Information exchange
Two aspects to information exchange:
· Accurate information
· Timely information
Improving accuracy:
· Data validation (can be used to filter out incorrect information)
· Encoding 
· Verification (repetition of information to ensure correct recording)
Personnel, finance, stock control 
Personnel:
Recruitment/redundancy management:
· Highlighting internal vacancies
· Running external recruitment campaigns
· Planning and carrying out voluntary redundancy programs
· Planning and carrying out compulsory redundancies
Personnel management:
· Contracts
· Family and medical contact details
· Employment history (internal and external)
· Training records and plan
· Formal qualifications and any informal skills they may have
· Amount of holiday left
· Any sick leave taken
· Any unauthorised absence
· Disciplinary record
· Bonus pay record
· Rewards
Management reporting:
· Headcount report
· Benefits report
· Pay details report
· Gender mix report
Finance:
Finance reporting:
· Cash flow position
· Profit and loss report
· Balance sheet
· Tax liability
Sales performance:
· Total sales revenue
· Sales analytics; by department, by time period, by product type
· Sales history
Ordering and payment:
· Total cost of goods and services to date
· Vendor details and payment terms
· Bills that have been paid
· Bills due but still within payment terms
· Bills that are overdue
Orders and invoices:
· Record of all customer orders
· Invoice management (overdue payments etc.)
· Raise a track reminder letters
· Age profile of unpaid invoices
· Memo fields in the invoicing system to record any customer notes
Costs and overheads:
· Wages and salaries
· Rent due on properties and offices
· Repayment of debts 
Forecasting and budgeting:
· Set budget for each area
· Forecasting tools make use of sales history
· Run simulations to see the effect of price changes

Stock control:

· Report on stock status of every item
· Highlight shortfalls
· Minimum stock levels ensure stock is automatically reordered
· Total cost of items in stock
· Location of stock
· Records planned delivery dates







Chapter 5

Client involvement

At the start of any project it is important to establish the requirements of the client. This can be done through using client-friendly tools, for example:
· Static graphic (images) to show what the system will look like
· Interactive wireframe (black and white boxes with no back-end processing) to show how the system will behave to interaction
Client must be involved in every stage of the project; there is usually a consultation or “client sign off” at the end of every stage to ensure it is heading in the right direction.
Summary:
· Client is able to communicate exactly what they want/need from the system
· Developer uses client-friendly tools to help elicit more details about the system; client cannot be expected to be an expert on the system
· If requirements were defined perfectly at the beginning, the project is likely to run smoothly
· Unless regular discussion with the client happens, imperfect requirements are more common and so are errors, misunderstandings, false assumptions, missed items, over-run costs, time slips etc.
· Client requirements can change as the project develops so discussions and “client sign offs” ensure the client is happy with how the project is going ahead

Generic vs Bespoke

	Generic
	Bespoke

	Will have features that you do not need
	Fit the task perfectly

	Lower cost
	Very costly

	Good, free support – online forums, help desks etc.
	Expensive and less extensive and available support

	No competitive advantage
	May give edge over competition if it is better than generic

	Well used software is relatively bug-free
	Requires extensive testing and a lot of maintenance as bugs arise

	Available immediately
	Takes a long time to develop

	Lower training costs as staff are already familiar with the software e.g. Word
	Requires training of staff

	Simpler to upgrade – regular updates are brought out
	Custom file formats and hardware requirements make it more difficult to upgrade

	Future proofing – large corporations are less likely to fail
	Smaller development companies may go under

	Excess features take up storage
	Barebones application reduces storage required



Generic examples:
· Word processing applications
· Spreadsheet application
· DTP 
· Presentation software

Decision for upgrading or installing software

Cost benefit analysis:
· Financial costs
· Loss of productive time whilst changeover takes place
· Training requirements
· Maintenance costs
· Support issues
· Staff required
· Staff skills required
Impact on staff:
· Work efficiency may increase
· Some jobs may be lost
· Training
· Could create new jobs
· Support should always be available
· During changeover, staff may have to input data twice (into both systems)
Impact on customers:
A new system will always have bugs that don’t get identified and solved through testing. Minimising the impact this has on customers is important.
Hardware:
Hardware may need to be updated.
Installation methods

Parallel; when the old system is run alongside the new one
Advantages:
· Minimises risk as the old system can continue to run if the new one fails
· New system can be refined whilst the other is still available
· New data created by the old system can be used to check the consistency of the same data in the new system

Disadvantages:
· Duplication of effort and system hardware adds cost to this approach
· There may be a need to keep synchronised (duplicate) copies of records

Pilot; when the system is installed in only one part of the organisation
Advantages:
· Minimises risk as the rest of the organisation is unaffected by the pilot
· The system can be evaluated before committing to the entire organisation
Disadvantages:
· Pilot must be representative of the whole organisation
· Time and effort taken to evaluate
· Takes longer to roll out the system
· Expensive
Phased; when parts of the system are installed one at a time throughout the entire organisation
Advantages:
· Minimises risk as the old system is replaced one bit at a time
· Only having to find bugs and errors in one part of the system makes it easier to fix instead of troubleshooting the entire system
Disadvantages:
· The system must be able to be partitioned into sub systems for this to work
· It does assume that a problem in one module has no effect on another module
· Can take a long time to roll out the new system
· Expensive in terms of time taken up evaluating the modules and loss of productivity
Direct; 
Advantages:
· Quickest method
· Useful for non-critical systems
· Good if there are no doubts in the new system
Disadvantages:
· High risk
· Too risky for critical systems
· Risk of losing or corrupting data if there is a problem with the new system

The role of reviews
Current performance:
· Problem resolution
· Improvements 
· Obsolescence – some areas may be coming to the end of their life
Organisational changes:
Businesses are fluid and encounter change; the I.T. system that runs through this company will also need to change.
e.g. 
· Business process may change which will require a system update
· A new group of users is planned which will require training plans to be in place
· Company sales increase significantly which requires additional data storage and faster processing
External factors:
· Tax levels change (VAT)
· Legal obligations may be changed (new laws)
· Data protection requirements may be updated (DPA)
· Changes to formal quality standards (e.g. BS, ISO)

Maintenance
Reasons for maintenance:
· Errors/bugs
· A system does not work as expected
· System needs to perform more tasks than it was originally designed for
· New security issues may require better protection
· Compatibility issues
· System can be made more efficient
Perfective maintenance; occurs when small tweaks/improvements can be made to the system which will make it more efficient
Adaptive maintenance; occurs when an external factor requires the system to change
Corrective maintenance; occurs when the system is imperfect. This can be because of:
1. Software programming errors
2. Client misunderstanding what they actually need from a system





Chapter 6

External change
External changes are those which a business has no control over.
· Technological change
· Environmental change
· Legal change
· Competitive action
· Change in working practices – the rise of teleworking (working from home)
· Market forces

Change management
Stages of change management:
1. Analysis – identify what changes need to be made
2. Decision – a decision must be made to authorise the change
3. Agreement – convincing all stakeholders that the change is necessary
4. Planning – setting out a comprehensive plan for the change + timeline
5. Implementation – carry out the change
6. Assessment – is the change successful? Does anything need fixing or require further change?
Factors that should be considered:
· Staff ability – will the change require training? Will it de-skill people?
· Staff views – staff usually know best. If they are ignored they will become resistant to the change
· Systems and equipment – new equipment required, budgets, logistics, installation and testing and maintenance
· Accommodation – available space in current premises, or, does the equipment require its own building
Importance of communication, consultation and participation
Staff may resist change for the following reasons:
· Extra work
· Change happens for the sake of it – new managers tend to do this to impress their boss
· Employment and money – redundancy, or lower pay 
· Self-esteem or status – people want to be respected for their abilities, change may me their area of expertise become irrelevant
· Impact on home life
· Uncertainty about technology 
· Social friendships – change may break these down
Consultation is important so:
· People feel empowered 
· People are less stressed – they know exactly what is happening, it’s not just rumour
· People are more confident about their future
· Staff are willing to stay as they are aware of tough times ahead
If consultation does not happen:
· People are demoralised, they don’t feel valued
· Staff may look for another job
· Performance falls due to lack of motivation
· May become harder to recruit due to business image becoming tarnished
Communication methods:
· Face to face meetings
· Employee conference
· Regular team meetings
· Company wide website
· Questionnaires can be used to gather opinions
Participation:
Too many people involved means meetings will become tiresome and not progress, too little people then staff will feel that they are not listened to.
· People can be used as representatives
· Workshops can let everyone get involved
· Interactive websites and questionnaires can be used
· Committees can be setup to gather and voice opinion
ICT and ethics
In addition to laws, which must be followed, a company can create a Code of Conduct which ensures they act morally. Every employee must follow it.
Examples of rules which you may find in a Code of Conduct:
· Staff should not be browsing the web for their own entertainment during working hours
· Emails should be used mainly for work purposes
· Instant messaging guidelines
· Downloading files – the file must be essential for work purposes
· No personal software is installed on the computer
· Using equipment and resources for personal usage e.g. printing off birthday invitations
· Email content should be work related
· Do not broadcast emails
· Unclassified emails should be encrypted
· Do not provide confidential information to people outside the company
· Passwords should be kept confidential
· Files should be organised 
· Desks should be kept tidy
The British Computing Society has its own Code of Conduct:
1. Public Interest 
2. Professional Competence and Integrity
3. Duty to Relevant Authority
4. Duty to the Profession
Code of Conduct does cause some issues:
· Competitive disadvantage if acting morally
· Losing staff to competition – the mind of the new recruit is normally taped to find out information about the competitor they previously worked for
· Employees unappreciated
· Moonlighting – taking jobs on the side in the same industry as your job harms the business of your employer

Professional bodies
A professional body is a non-profit organisation, who work to promote the industry itself and its members are specialists in.
Activities:
· Professional recognition – certification letters 
· Professional development – provide training, run technical libraries
· Careers development – advice on finding new jobs, a place to put your CV, networking with other professionals
· Community of professionals -  seminars, forums, special interest groups
· Discounts and legal help 

	Advantages
	Disadvantages

	Being formally recognised as a professional in your field
	Membership fees can be expensive

	Being recognised normally gives you a more senior or higher paid job
	You normally need at least a degree or equivalent to qualify 

	Social aspect
	Higher professional qualification can take years to achieve

	Support in training and learning
	Normally need an existing member to propose you as someone who should join

	Access to technical knowledge from text books, online resources, journals etc.
	Code of Conduct must be followed – competitive disadvantage

	Being able to input when setting standards
	Life-long learning

	Promotion of your field in society
	Members may feel obliged to volunteer which can put a strain on their lives

	Being able to mentor younger members
	



Keeping data confidential
DPA – ensures sensitive information is secure
Freedom of Information Act – the right of citizens to see information held by public authorities (with some exceptions)
How is data kept confidential?
· Encryption
· Authorisation – access rights (read, write etc.)
· Authentication – ensuring a person is who they say they are (username, password etc.)
· Virus checking and protection
· Physical security – surge protection, cages etc.
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