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Social Issues:
Is ICT a good thing?

· Many of the old boring jobs can now be done by a computer, which leaves workers to do more interesting tasks.

· Computerisation has improved levels of productivity, which means that workers need to work shorter hours and still maintain the same standard of living.

· Businesses in the UK must use ICT in order to keep up with their competitors in other countries.

· Without ICT many things would not be possible (e.g. Credit cards, digital television, DVDs, space travel, mobile telephones).

· ICT has created many new jobs.

Is ICT a bad thing?

· Life without ICT tends to be slower and less stressful.

· Computerisation of many jobs in industry (e.g. manufacturing) has led to unemployment.

· Many of the new ICT jobs require high levels of skills and/or qualifications, and are not easily filled by older, less ICT-literate workers.

· ICT has increased the amount of work many workers have to do, and they often have to work longer hours.

· Many ICT jobs (e.g. data entry) are just as boring as the jobs they replaced.

· The storage of personal data on computer systems has eroded people’s privacy.

· ICT systems often fail at inconvenient times – leaving businesses unable to function because they are so dependant on ICT.

Changing patterns of employment

· The introduction of ICT has changed the ways in which people work.

· Many manual tasks in factories are now done by robots.

· Many manufacturing tasks are 24/7 – they take place for twenty four hours per day, seven days per week – and are constantly monitored and controlled by computers that require human supervision.

· There are fewer paper-based data systems in offices and this has lead to the replacement of filing clerks by data entry clerks.

· More people can work from home rather than have to travel to an office every day.

· It is rare for people to stay in the same job for more than a few years because changes and developments in technology require regular retraining as old jobs disappear and new work opportunities emerge.

Who watches the watchers?

· During the Second World War everyone had to carry an identity card, and you could be arrested for not having one with you at all times.
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A Second World War Identity Card


· It is likely that identity cards will be reintroduced in the UK in a few years time.

· They will have the individual’s photograph and a chip with biometric data stored on it.

· The identity cards will be used by many different government departments to keep track of data about the whole population, and could be used to replace existing passports, driving licences, National Insurance numbers, even examination candidate numbers. 

· The data stored on the identity card may also include encoded versions of an individual’s fingerprints, iris prints, and facial identification points.

· The latter is a method of mapping a person’s face and converting this data into digital information.

· Although this facial identification data will not be unique to an individual, it will help identify them.

· It will also interact with CCTV systems (N.B. In 2004 there were 4 million CCTV cameras in the UK, and someone walking through London will pass over 300 CCTV cameras during the course of a day!).
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A CCTV camera used for surveillance


Environmental, ethical, moral, and social issues

· ICT will have an impact on the environment, the decisions that people make about what is right or wrong, and the structure of society.

· Environmental issues
· ICT should reduce overall energy consumption because computer control will make energy use more efficient.

· ICT should reduce wastage in industrial processes because computer aided manufacture (CAM) will make more efficient use of materials.

· ICT should save trees because the paperless office and digital news gathering will require far less paper than is presently produced.

· ICT should reduce traffic pollution because more people will be able to work from home.

· Ethical and moral issues

· ICT might encourage software theft.

· ICT might encourage the growth of computer ‘hacking’.

· ICT might diminish people’s privacy.

· ICT might lead to job losses as new systems and methods of working are introduced.

· Social issues

· ICT may lead to the development of a cashless society.

· The advantages of a cashless society
· It is more convenient.

· People will no longer have to carry money with them.

· There will be no need to queue at banks or cash machines to get money.

· The increased use of credit cards will give consumers control over when they pay for things they have bought (i.e. do they pay off their credit card bill at the end of the month or spread the repayment over time).

· The disadvantages of a cashless society

· It can lead to people spending more than they can afford to repay.

· It can lead to people losing track of what they have spent.

· It can lead to more information being held about people, thus reducing their privacy.

Crime fighting

· ICT will have a major impact of crime prevention and detection.

· This includes:

· The increased use of CCTV to deter crime.

· The increased use of speed cameras to reduce the number of speeding offences committed.

· The tagging of valuable items with chipped security tags.

· The increased use of computer-controlled security systems for homes and businesses.

· The development of an improved Police National Computer (PNC) that will hold details of all criminals and offences.

· The development of a National Criminal Intelligence System (NCIS) that will interact with the computers systems of banks, the PNC, Interpol, Europol, MI5, MI6, Special Branch, Customs and Excise, and the Inland Revenue.

· The development of a national DNA profiling and fingerprint database.

Data Logging:

Weather forecasting –How it used to be done

· Traditionally weather forecasting relied upon the use of large numbers of different places in the country sending in regular reports to the government’s Metrological Office.

· These inputs were recorded and collated, and then used to predict the future weather.

Weather data

· The weather data that is collected every 24 hours includes:

· Wind direction.

· Wind strength.

· Maximum and minimum temperature.

· Relative humidity.

· Number of hours of sunshine.

· Precipitation (Rainfall/Snow).

The problem

· How can data be collected regularly? (i.e. Every hour, on every day, throughout the whole year)

· How can human error be avoided?

The answer

· Data logging – which can be automated and does not require any human intervention.

Data logging devices

· Temperature sensors

· These are heat-sensitive sensors that produce an analogue temperature signal which is converted (via an analogue-to-digital converter) to a digital signal.

· This signal is then stored in a microprocessor that is downloaded regularly.

· Wind speed sensors

· A revolving anemometer (which it spins faster or slower depending upon the speed of the wind) is used to measure wind speed.

· An optical sensor counts the number of times the anemometer revolves in a given length of time, and converts the number into a binary digital signal that can be stored and download later.

· Wind direction sensors

· These use a grey code disk attached to a weather vane.

· As the weather vane moves, optical sensors read the disk and generate a three bit binary pattern that can be stored for later downloading.

· Rainfall detectors

· Rainfall is collected in small buckets which, when full, tilt and empty.

· An optical sensor detects each time a bucket tips, and saves the number of ‘tips’ as a digital number that can be downloaded later.

· Light detectors

· These use a special diode that registers the number of times and the length of time the sun shines during a given length of time.

· This analogue information is converted into digital signal that can be stored and later downloaded.

Other inputs that can be used

· Weather satellite images – optical and radar ‘pictures’ of weather fronts as they develop.

· Weather satellite sensors – measure atmosphere and ground temperatures as well as the movement of cloud systems.

· Weather balloon carrying sensors.

Satellite images
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The end result …
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Control:

· Although many people assume that businesses mainly use computers in offices to help workers to perform administrative tasks, they also have many other uses in the workplace.

· For example, computers can be used to control many different types of machinery, including industrial robots.

Robots

· An industrial robot is ‘a reprogrammable, multi-functional manipulator designed to move material, parts, tools or specialised devices through various programmed motions for the performance of a variety of tasks’.

· Industrial robots are comprised of three parts:

· The manipulator – this is the moving ‘arm’ to which various tools can be attached.

· The power supply – usually a hydraulic compressor (for robots that need lots of strength) or electrical generator (for lightweight robots).

· The controlling computer – which controls the robot.
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Examples of industrial robots


· The controlling computer uses a very low electrical current and requires an interface to allow it to work with the other parts of the robot.

· The interface also allows conversion from digital to analogue and analogue to digital.

· Sometimes robots need to move from one location to another (e.g. robotic fork lift trucks in an automated warehouse).

· These robots require self-contained power sources (e.g. batteries) and additional autonomy (i.e. the ability to make simple decisions based on limited information).

Sensors

· Robots need information as well as programming in order to function.

· This information is provided by sensors.

· The types of sensors required by robots include:

· Mercury tilt switches – these are switches that sense titling movement.

· Light sensors – these are sensors that detect different levels of light and dark.

· Push switches – these are switches that operate when something is opened or closed (e.g. the switch that controls the light in a fridge is a push switch).

· Temperature sensors – these detect changes in the temperature.

· Sound sensors – these detect different levels and frequencies of sound.

· Proximity sensors – these detect how close something is or if something is being moved away.

· Position sensors – these detect the angle between one part of the robot arm from another.

· pH sensors – these detect how acidic something is.

· Humidity sensors – these detect how much moisture is present in the atmosphere or in a sample.

The interface

· The sensors feed their information to the controlling computer via the interface.

· The interface also feeds commands to the manipulator from the controlling computer.

· The information from the sensors and the commands to the manipulator usually pass through a buffer.

The buffer

· The buffer stores data (information coming in or commands going out) so that the speed of data transfer is at a level that the various parts of the robot can cope with.

· For example, if data transfer was too quick, the controlling computer might command the manipulator to do something new before it has completed a previous task.

· This could be very dangerous and could cause the manipulator’s actuators (special electrical motors that act like the manipulator’s muscles) to burn out.

· This is a particular problem with stepper motors (an actuator that can be moved only a very small amount, or very slowly, or very quickly, or forward or in reverse).

Computer control

· There are various types of computer control.

· These include:

· Open-loop control

· An open-loop control program assumes that commands, when given, take affect.

· If a robot arm is given a command to move and something stops it, an open-loop control program will act as though the arm has moved.

· In open-loop control, output does not affect input.

· Closed-loop control

· A closed-loop control program uses feedback to check that its commands have taken affect.

· The feedback from sensors attached to a robot arm informs the program of the arm’s actual position, and if something has stopped the arm from moving, the program will take remedial action (e.g. display a warning message).

· In closed-loop control, output does affect input.

· When this happens instantly this is called ‘real time control’.

The advantages of computer control

· Computers can respond instantly to changes.

· Costs are reduced because fewer staff are required.

· Systems can work 24 hours per day, every day of the year.

· Some processes are too dangerous for human operators to control.

· Changes can be made by quickly by simply reprogramming the system.

The disadvantages of computer control

· There are high initial costs because computer-controlled are more expensive to buy and set up.

· Fewer workers will be employed if computer-controlled systems are introduced, thus leading to a rise in the numbers of people who are unemployed.

Simulations

· A simulation is a software package that recreates or simulates a complex phenomena, environment, or experience in order to provide the user with a better understanding.

· A simulation is interactive, and relies upon decisions made by the user, often in ‘real time’.

· Simulation uses computer modelling in order to work.

· A computer model is a mathematical representation of the phenomena, environment, or experience that is being recreated.

Common uses of simulations

· Common uses of simulations include:

Computer games

· Computer games are simulations of various types of experience.

· They have five elements:

· Graphics (often 3D and sometimes incorporating Full Motion Video [FMV]).

· Sound (including music and sound effects).

· An interface (usually the keyboard or a joystick but also including the graphics, the menu, and the Artificial Intelligence [AI] incorporated into the game’s programming).

· Game play (including fun and length of playability).

· Scenario (the background to the game and any information or understanding that the player gathers during play).

Flight simulators

· Flight simulators are used to train pilots how to fly.

· They can also be used to test new aircraft before they are actually flown for the first time.

· Flight simulators are expensive to buy but are much cheaper than actual aircraft.
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A typical flight simulator

Economic models

· Economic models are used by governments and businesses to see what would happen if changes occurred in the economy.

· For example, the government might want to see what would happen if they changed the level of tax on fuel – Would prices increase? Would road haulage companies go out of business?

3D Engineering simulations

· 3D Engineering simulations can be used to design new products (e.g. cars) or to test existing products (e.g. Nuclear power stations, oil refineries, aircraft) in ways that would be too expensive or too dangerous to do in real life.

· Simpler versions can also be used to help people to sell products (e.g. new kitchens), where potential buyers want to see what the finished product will look like.
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A computer-generated kitchen design produced using a 3D engineering simulation program

Computer applications

· Computers are being used more and more in both the home and the workplace.

· The use of ICT and the application of computers has now grown to such an extent that life without computers seems almost unthinkable.

Solving crime

To help solve crime the police use:

· The Police National Computer (PNC) keeps computerised records (sorted into indexes) of stolen and suspect vehicles, vehicle owners, the names of convicted, wanted, or missing people, the names of disqualified drivers, fingerprints, and DNA obtained from people who have convicted of a crime.

· Databases to handle information gathered during major investigations.

· 3D modelling programs to recreate crimes.

· Centrally controlled and monitored CCTV Security cameras.

Supermarkets

Supermarkets use computers.

· To scan the barcodes on products that are sold (this helps to keep stocks of products in shops at the most efficient levels).

· To scan the barcodes on products as they are delivered (this also helps with stock control).

· To add up customers bills (using information from scanned barcode data) and to charge them for what they have bought (using EFTPOS [Electronic Funds Transfer at Point Of Sale]).

· To order new stocks from suppliers (using EDI [Electronic Data Interchange]).

· To plan stores and warehouses (using computer aided design programs).

· To keep all their stores and warehouses fully informed about new products, changes in company policy, and other information (using email).

The music industry

The music industry uses computers:

· To digitally record music.

· To produce electronic music using synthesisers.

· To ‘sample’ existing recordings.

· To speed up the production of new recordings (it is much easier to record each element of a recording separately and then blend them together than trying to do it all at the same time).

The TV and video industry

The TV and video industry use ICT:

· To produce CGI (Computer Generated Graphics) for use in animations, films, and videos.

· To speed up the whole process of producing animations (computers do not need to produce individual film cells for each frame of an animation).

· To create special effects.

Medicine

In medicine computers are used:

· To keep patients’ records up-to-date.

· To monitor patients who are in intensive care.

· To produce images or scans of parts of the body (e.g. ultra-sound scans of the womb for pregnant mothers, PET [Positron Emission Tomography] scans to detect cancer, CAT [Computerised Axial Tomography) scans that produces a 3D image of the inside of a patient’s body).

Banks

Banks use computers:

· For MICR (Magnetic Ink Character Recognition).

· For EFTPOS (Electronic Fund Transfer at Point Of Sale).

· For EDI (Electronic Data Interchange).

· To administer the credit and debit card systems.

· To combat credit and debit card crime.

· For clearing cheques via the BACS (Bankers’ Automated Clearing Service).

· To run their network of ATMs (Automatic Teller Machines [‘hole in the wall machines’]).

Traffic management

Traffic management uses computers:

· To control traffic lights to maintain an even flow of traffic.

· To manage parking by directing traffic towards empty car parks.

· To control speed monitoring cameras in accident hotspots.

· To control speed limits and traffic flow on motorways via the system of road-side matrix signs.

Pollution

Computers can be used to monitor pollution:

· Using remote sensing stations connected to a central monitoring computer via the Internet.

· To predict changes in pollution levels by using modelling based on existing data.

Education

In education computers are used:

· For interactive learning (e.g. using whiteboards, self-marking tests, educational games).

· For distance learning (where pupils can access learning programs and/or information from home via the Internet).

· For administration (e.g. examination entries, reports, attendance).

EXAMINATION QUESTIONS

A model is used to look at the problem of queuing in a supermarket. Which one of these would be an input to the model?
a. The number of checkouts open
b. The number of people stacking shelves
c. The number of items each person buys
d. The average age of the shoppers

A computer model is:
a. A description of a real object
b. A computer program that behaves like the real thing
c. Any spreadsheet
d. Any screen drawing that moves

Which one of these is a benefit of computer modelling?
a. It is cheap to run
b. It shows what really happens
c. The inputs can be changed to see what could happen
d. It is expensive to install

Which of the following is not an example of computer modelling?
a. Using a spreadsheet to predict how a successful a business could be
b. A virtual walk through a building using 3D equipment
c. Sorting a database of pupils into alphabetical order
d. Learning to fly an aeroplane using flight simulation software

A computer simulation is:
a. The same as a computer model
b. A model not running as fast as the real thing
c. The design of a computer controlled robot
d. The output of a computer program that represents a model

A computer simulation is:
a. The same as a computer model
b. A model NOT running real time
c. The design of a computer controlled robot
d. The output of a computer program that represents a model
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