An Introduction to PC Hardware and Software (2004/2005)
The advantages and disadvantages of different hardware, input and output devices and different types of software. 

Different Types of Computer Hardware
The Apple Macintosh

Macintosh, also known as Mac, is a family of personal computers manufactured by Apple Computer, Inc., of Cupertino, California, USA.
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	Named after the McIntosh, a type of apple, the Macintosh was launched in January 1984 with a famous American football commercial. It was the first computer to use the graphical user interface (GUI), at that time a revolutionary development in desktop computing.

It does not use the Microsoft Windows operating system which runs on all of the school computers – and probably any you might have at home. 


	The operating system used by the Mac was originally called the System Software or System. This officially became known as the Mac OS in 1996 (versions 7.5.1 to 7.6), being the first to display the Mac OS logo. In March 2001, Apple introduced a modern and more secure Unix-based successor, Mac OS X (the "X" is a Roman numeral 10).

From its beginning, the Macintosh was the first to introduce much of what we take for granted in other computers today…
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· A graphical user interface (GUI). This contains icons, pointers controlled by a pointing device like the mouse, a desktop, re-sizeable boxes on the screen that the programmes appear in – also known as windows. 
· The "double click" and "click-and-drag" features that are needed to perform actions with a pointing device. 
· WYSIWYG ("What You See Is What You Get") – what you see on the screen when you write or draw something, is what you get when you print it out. 
· Long file names, with spaces (up to 31 letters or numbers before Mac OS X, and expanded to 255 letters or numbers with Mac OS X)

· The 3.5" floppy disk as a standard feature

· Audio as a standard feature, including a built-in radio quality speaker (in early models, hi-fi quality in later models)
· Attractive and practical industrial design (improved with later models, particularly the original iMac in 1998)
	Advantages and disadvantages of the Apple Macintosh personal computer…

	Advantages
	Disadvantages

	· Attractive and well-designed.

· Only one company makes the Apple Macintosh, so they know exactly how it should work.

· It’s stable (doesn’t crash or freeze often). 
· It’s secure (because it uses an operating system designed especially for the Macintosh). 

· It’s very good at tasks like editing video, sound, desktop publishing and graphics (picture) editing. 
	· It can be expensive compared to standard (IBM-compatible) PC’s. 
· There isn’t as much software available for the Mac as there is for IBM-compatible PC’s (e.g., office software, games software, web-site creation software). 

· You can’t customise the Mac the way you can an IBM-compatible PC – by simply adding parts to it, or swapping some for better ones. 


The IBM-Compatible PC (Personal Computer)
The term IBM-compatible PC refers to a type of computer which makes up the vast majority of smaller computers available today. They are based on the original IBM PC (IBM is the name of the company which made the computer). They are put together in a standard manner and are capable of using components from any manufacturer. These computers also used to be referred to as PC clones, but nowadays, just PCs.
Desktop PC’s 
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	A computer that sits on the top of a desk. Portability is not part of the design, so the desktop computers tend to be too heavy and too large to carry. This has the advantage that the components do not need to be miniaturised, and are therefore cheaper.


Laptops or Notebooks
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A Laptop (also known as a Notebook) is a PC that has been miniaturised so that it is easy to carry and can fit into a small space. It uses a flat-screen LCD display which is folded onto the keyboard to create a slab-shaped object. Carrying a laptop around is easy, but this increased portability comes at a cost. To reduce size and mass, a special design is used with smaller components. These components are more expensive than regular components. The design is more integrated meaning that it is less expandable, although the RAM (Random Access Memory) and the hard drive can be upgraded. Laptops are also battery powered, so as well as being smaller, the components need to use very little power.
PC’s (laptop or desktop) have a specification – a measurement of the power of the PC… 
	Component
	What it does
	What the school has
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Monitor
	Outputs a visual display
	15inch Thin Film Transistor (TFT) LCD (Liquid Crystal Display) screens in S1. 

15inch standard CRT (Cathode Ray Tube) monitors in S2 and S3. 

	[image: image10.png]3




Central Processor or Central Processing Unit (CPU)
	The main chip, the brains of the PC. This processes information and has to work very fast. The faster the better. It’s speed is measured in gigahertz (GHz). Slower machines run at 2GHz, the fastest run at 3-4GHz. 
	Intel Pentium 4, 3.2GHz CPU’s.
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RAM (Random Access Memory)
	This allows a PC to handle data and give it to the CPU. The more RAM the PC has, the better. 128megabytes is a little, 1024megabytes (called a gigabyte) is a lot. 
	512 megabytes (MB) of RAM in each PC. 
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Keyboard
	Allows data to be input, or put into, the system. 
	Standard 101/102 key, “QWERTY” layout, UK keyboard


	Component
	What it does
	What the school has
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Pointing device
	Allows manipulation of the GUI (Graphical User Interface). 
	Optical mouse
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Printer
	Allows output of data to “hard copy” (paper). 
	Brother HL-5070N networked laser printer for small workgroups.


	Advantages and disadvantages of a standard (IBM-compatible) personal computer…

	Advantages
	Disadvantages

	· Components from many different manufacturers will work in any PC. This allows for fast development of newer, better components and high levels of competition mean that prices are kept low. 
· Huge amounts of software that perform thousands of different tasks are available from a large number of suppliers. 
	· Because a PC can have components from many different companies inside it, it can be difficult to spot one piece that may be causing it all to go wrong. 
· Because of the variety of different components available, it is difficult to create an operating system that can use all of these. As a result, Windows can seem to be less stable and secure than the Mac OS. 


Input Devices

An input device is a piece of equipment that is used to give (input) data to an information system. 

	Name of device
	Characteristics
	Advantages
	Disadvantages

	Keyboard (standard)
	As each key is pressed, it makes an electrical contact that the computer interprets as a particular character, e.g. a letter, numeral, punctuation or cursor movement.
	Normally supplied with a standard ICT system. Hard wearing. Reliable means of inputting data in letter or number form.
	Users have very varied typing skills – not all are fast and accurate.

Not suitable for users with certain disabilities.

Not easy to clean.

	Concept keyboard or overlay
	A flat-bed of contact switches covered by a flexible membrane. Switches can be allocated to different functions. An overlay may display pictures or symbols.
	Popular for use with young children and anywhere that liquid may be spilt. Can be wiped clean. Also popular in restaurants, supermarkets, bars, cinemas. Quick and easy to use. May also be useful for people with certain disabilities.
	Usually useful only for the task for which it has been specifically designed.

	Mouse
	Used on the desktop and translates its movements over a flat surface into digital data. In a traditional mouse, the ball underneath the mouse rotates as the mouse is moved, and sensors pick up the movement. More modern (optical) mice use a beam of light rather than a ball to monitor movement. Mouse keys, when pressed, cause a simple electrical contact.
	Very useful where software requires point and click actions (i.e., manipulating a graphical user interface – a GUI – such as Microsoft Windows). 
Also useful for input in the form of drawing and designs.
	Not suitable for entering text. Not suitable with a portable computer as a desktop is required. Older mice tend to gather dust and wear out due to moving parts, optical mice do not have this problem.

	Tracker ball or roller ball
	Like an upside down mouse. The user rotates the ball but the ‘mouse’ part stays still.
	Takes up less space than a mouse and often forms an integral part of a portable computer.
	Can be harder to manipulate than a traditional mouse. Moving parts still wear out.


	Name of device
	Characteristics
	Advantages
	Disadvantages

	Touch sensitive pad
	The user moves a stylus or finger across a pad and this moves the cursor on the screen. Finger taps or buttons can be used for mouse clicks.
	Takes up less space than a mouse and often forms an integral part of a portable computer.
	Can be harder to manipulate than a traditional mouse, especially for a user with a manual disability.

	Touch sensitive screen
	Data is entered by touching the screen with a finger. Items are selected as they would be with a mouse or light pen. Usually works by means of criss-crossing beams of infrared light just in front of the glass. When the user touches the glass, two sets of rays are blocked, giving an X and Y axis.
	Easy to use and ideal for Internet information kiosks, museums, shops. No extra peripherals needed except the monitor. Touch method is very useful in situations where a keyboard or mouse could become dirty or wet, and where users are standing and moving about.
	Monitor must be adapted to respond to touch. Not suitable for inputting large quantities of data.

	Joystick
	Similar to tracker ball, but not integral to computer. When the lever is moved, cursor moves in a similar direction on the screen.

The lever can be moved in any direction from its zero position. It can also be made to produce faster movements on the screen by pushing it further from the zero position.

Like a mouse, a joystick usually has buttons that allow actions to be carried out once the cursor is in the right place.

Some joysticks can be rotated to give even more control on the screen.
	Mainly used for computer games as they allow the fast interaction that games need. Also used, for example, in flight simulators, with medical ultrasound scanners, and for producing other types of graphics.
	Moving parts can break due to stress in use. Device is less responsive than a ball-based device due to reduced number of contacts (there may be only eight directions for contact).

	Light pen
	The pen touches the screen and the contact moves a screen cursor.
	Useful for certain design work.
	Special software required to use a light pen.


	Name of device
	Characteristics
	Advantages
	Disadvantages

	Graphics digitiser or tablet
	A board with a surface that resembles electronic tracing paper. Like paper, available in a range of sizes from A5 to a very large A10 size. A pointing device is used to trace over a technical drawing. As the cursor is moved, pressure on the surface is detected and data about position (x and y coordinates) is sent to the computer using computer-aided design software such as AutoCAD.
	Considered to be the best current method of allowing freehand drawings to be entered into a computer.
	Specialised software is required.

	Video digitiser
	Used to convert a video picture from a camera into a computer image. Digitiser is a combination of hardware and software and converts the analogue video signal into a digital signal in the computer’s memory. Each frame from a video is converted so that it can be played back or printed in any required sequence. The stored image can be used in the same way as any other graphic.
	Excellent for its specialised use – to capture frames from video sequences so that they can be printed in a document or magazine, and in making television adverts and pop videos.
	Video camera required also. Video images take up a lot of main memory in a computer, or disk space.

	Scanner
	Detects images on a page as a series of dots and sends the data to the computer in an accessible form. Scanner may be handheld or flatbed.
	Scanning, particularly flat-bed, is a very accurate method of inputting image data, giving high resolution as every dot of a picture is stored. Not always suitable for text (see disadvantages).
	Scanned images take up a lot of disk space. For text scanning, scanners require OCR (optical character recognition) software to enable them to recognise each character separately so that text can be edited using word processing software.


	Name of device
	Characteristics
	Advantages
	Disadvantages

	Digital camera
	Takes photographs in the same way as a traditional camera, except that it does not use light sensitive film.

Digital camera has a memory in which images are stored and extra memory cards can be bought to increase the camera’s storage capacity.

User can normally see the picture that has just been taken on a small screen at the back of camera and, if the image is not suitable, can delete it straightaway.

Pictures are downloaded on to a computer by means of a cable between camera and computer, or by placing the camera near to the computer and using infra-red technology to make the two devices communicate, or by removing the memory disk from the camera, plugging it into the computer and using a reader to interpret the data. Some cameras are left permanently linked to computers, positioned so that users can collect pictures of themselves.

Image data can then be transmitted with voice data or text messages to allow video conferencing.
	Quick way of capturing images. No film is needed, and no expensive developing costs. Unwanted images can be deleted immediately. Photographic images can be put into a document without the need for a scanner. Since pictures are in digital form, they can be transmitted via the Internet. Images can be edited without the need for professional darkroom work. Software such as PhotoShop allows users to remove unwanted details in photographs, add extra features and adjust colour and contrast.
	Specialised software is required to edit, store and display pictures on the computer. Pictures take up a lot of memory. Cameras remain quite expensive. Some do not produce high resolution pictures. Final printouts will depend on the quality of printer available.


	Name of device
	Characteristics
	Advantages
	Disadvantages

	Microphone
	Sound is detected by the microphone and a varying electrical signal is transmitted to the computer.
Specialised hardware is used to convert this analogue data into digital data that can be stored.
	Useful way of capturing sound, including speech. Speech recognition software can be used to convert speech into text.
	Quality is dependent on type of microphone used and clarity of sound. Extra background noise may also be captured. Speech recognition software requires the user to train the software to recognise voice and speech patterns. This can be inaccurate.


Output Devices
An output device is a piece of equipment that is used to provide information in an accessible form after data processing.

	Name of device
	Characteristics
	Advantages
	Disadvantages

	Screen, monitor or visual display unit (VDU)
	Display is composed of tiny dots called pixels. Pixels react to the electronic signals received from the central processing unit, producing an image. 
Standard VDUs on desk-top computers work in the same way as the screen on a standard television set. They use what is known as a Cathode Ray Tube (CRT) monitor. This technology is cheap but too bulky for portables or other handheld devices. These use Liquid Crystal Displays, made from flat plates with liquid between them. 

In 2004/2005, LCD monitors have been used in Rickstones’ main computer room (S1). LCD monitors are less bulky than CRT screens, but are more expensive. 
	Almost every type of ICT system includes a monitor of some kind. Very useful for users working interactively with the system. Displays visual output as it changes, in a variety of forms, which can include text, graphics and colours. Makes no noise and does not waste paper. Screen colour can be varied to suit user. 
	Principal disadvantage of screens is that they do not provide permanent copy. Also unsuitable for many users with visual problems.

	Dot matrix printer
	The central processing unit sends signals to the printer and it produces output by hammering pins or character patterns against a ribbon and the paper.
	Produces permanent copy. Can print multi-part stationery as this type of printer works by impact.
	Noisy, and quality of printout is not as good as from inkjet or laser printers. Ribbons require replacement. Not usually in colour, but single-colour ribbons can be used.


	Name of device
	Characteristics
	Advantages
	Disadvantages

	Laser printer
	Central processing unit sends signals to the printer and it produces output by using a laser beam to build up an electrical image of a page on a light sensitive drum. Image is built up from dots. Once image has been formed on the drum, plastic powder called toner is held against the paper in the same pattern. Paper and toner are heated to fix the powder to the paper.
	Fast, and produces high quality, permanent copy in either black and white, or colour.
	Expensive, particularly colour laser printers. Toner cartridges have to be replaced as soon as they run out and may also be expensive. Some suppliers operate schemes for recycling used toner cartridges.

	InkJet/DeskJet/Bubble
Jet printer
	Central processing unit sends signals to the printer and it produces output by spraying tiny drops of ink on to the paper. Print head of an inkjet printer consists of nozzles through which ink flows and is heated, to form bubbles. Each bubble expands and breaks, releasing a tiny ink droplet. The dots formed are smaller and more numerous than those produced by a dot matrix printer.
	Quite fast, and produces high quality, permanent copy in black and white, or colour. Can produce images that are almost as good as photographs if they are printed on high quality paper. Normally takes up less space than laser printers and is almost silent in operation.
	Inkjet system does not work well on any paper that is absorbent – wet ink droplets tend to spread before they can dry. Slower than laser printers but less expensive to buy.

Running costs usually higher than for lasers as high quality printing paper is costly and ink cartridges, especially colour cartridges, can be expensive and do not last long under certain conditions of use.

	Pen plotter
	Central processing unit sends signals to the plotter and it produces output by means of pens containing different coloured inks.
	Produces high quality, permanent graphical output on paper. Can often take very large paper sizes. Lines drawn are continuous, not made of dots, and the drawing produced is very accurate.
	Output is slow from a plotter, but speed is less important than accuracy for the type of graphics it produces. Technical drawings for a car, for example, must be accurate.


All the above output devices produce visual output and are therefore unsuitable for users with visual disabilities.
	Name of device
	Characteristics
	Advantages
	Disadvantages

	Speakers
	Work in the same way as speakers used with music systems. ICT systems designed to run multimedia software are often supplied with speakers as an integral part. On other systems, speakers are connected by cables to special hardware fitted inside the computer casing. In voice synthesis, voices can be synthesised by storing word patterns as bit strings. When the computer has to ‘speak’, the appropriate codes are sent to a voice response unit that produces the sounds.
	Produce audible output – music and other sounds, also voice output; invaluable for users who are visually impaired. Voice synthesis technology is quite successful – can be used to produce output from a computer via a telephone without the need for a modem or a terminal. A number of small, handheld electronic devices are available that use small speakers to produce synthesised speech – includes language translators and small learning aids, e.g. to help learners with arithmetic.
	Do not produce permanent output. Not suitable for use in noisy environments, nor in very quiet environments where other people are working. There can be some difficulty understanding messages. If a message is not understood the first time, the computer can only repeat it in exactly the same way, so that it may not be understood the second time either.


Types of software

Computer programs are known as software. Programs that ‘drive’ the computer system itself are called systems software, and programs that allow you, the user, to use the computer for a wide variety of purposes are called applications software.

Some of the most common types of applications software are shown below. 

	Type of applications software
	Advantages
	Disadvantages

	Word processing (e.g., Microsoft Word, Corel WordPerfect, Lotus AmiPro)
	Producing documents – letters, reports, projects, books, memos, essays
	Not good at handling sound, video, animations and interactive features for electronic documents like web pages or presentations. 

	Desktop publishing (e.g., Microsoft Publisher, Adobe PageMaker, Quark Express)
	Professional documents for publication – newspapers, magazines, books, posters, advertisements, leaflets, brochures
	Using sound, video, animations and interactive features for electronic documents like web pages.

	Presentation (e.g., Microsoft PowerPoint, Harvard Graphics Advanced Presentations 3)
	Giving presentations, lectures, lessons, assemblies. Can use sound, video and animations very well. 
	Handling large amounts of text in a format for reading on-screen and printing out (e.g., like a report). Interactive features like sales or user feedback pages. 

	Database (e.g., Microsoft Access, FoxPro, PinPoint, Oracle)
	Managing information – storing, sorting, searching and retrieval of details such as customer data, telephone directories, product details. Very good for receiving and handling data sent to it from other software (e.g., web pages collecting visitor details). 
	Not designed for creating electronic or presentation-like documents.

	Spreadsheet (e.g., Microsoft Excel, Lotus 1-2-3, Quattro Pro)
	Working with numbers, calculating, forecasting, business accounting, mathematical models. Very good at numerical analysis, calculations, modelling and illustration of data. 
	Not designed for creating electronic or presentation-like documents. 

	Graphics (e.g., Microsoft Paint, Paint Sop Pro, Cameo Paint, Corel Draw)
	Artwork – drawing and painting, designing graphics, manipulating images
	Not good at displaying more than a few lines of text or data. Not designed for creating electronic or presentation-like documents. 


	Type of applications software
	Advantages
	Disadvantages

	Computer-aided design (CAD; e.g., AutoCAD, Microsoft Visio) 
	Technical drawing for design of parts and systems, scale drawing with dimensions, 3D and rotation of designs, suggestion of materials, calculation of stresses on designs. Flowcharts, organisational charts and business diagrams. Can handle small amounts of text and numbers, usually only to accompany a diagram. 
	Not designed for creating electronic or presentation-like documents.

	Web page design (e.g., Microsoft FrontPage, Macromedia Dreamweaver, Adobe GoLive)
	Production of HTML (HyperText Markup Language) pages for websites. Excellent at providing a layout within which you can place documents created by many other (multi) applications (media) in order to create  multimedia displays for viewing using a web browser package (e.g., Internet Explorer or Mozilla FireFox). 
	Not good at creating final print (output) layouts of documents. Designed for outputting to screens rather than hardcopy (paper). 

	Animation software (e.g., Macromedia Flash)
	Production of animations
	Does not handle text very well or anything outside of basic pictures very well. 



