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Objectives


At the end of the chapter, you will be able to:





•  identify the common ports and cables used in a computer system and its peripherals



•  explain the proper hardware-handling methods when connecting and disconnecting peripheral devices



•  identify ways to properly care for and maintain your computer equipment and accessories.
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If you look at your laptop or computer, you will notice a number of different types of ports. A port is a physical dock that allows you to connect an external or peripheral device to your computer.


A peripheral device is an external device that works with the computer to perform a specific function when it is connected. Many of these devices cannot function without the use of the computer. Some examples of peripheral devices are:





•  keyboards



•  mice



•  printers



•  projectors



•  flash drives



•  speakers



•  microphones.





In Chapter 1, we will look at the types of ports located on your computer, the cables that connect the devices to these ports and how to take care of them.
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Types of computer ports and cables



The following main ports and cables allow devices to connect to computers:





•  Computer power cords



•  Universal serial bus (USB) ports and cables



•  Video ports and cables



•  Audio ports and cables



•  Ethernet ports and cables.
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Note!


Take care when trying a different adaptor on your laptop as it may not fit. Never force a power cord or adaptor into the power port, as this can damage the port, and prevent your laptop or computer from charging.
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Computer power cords


The computer power cord supplies electrical power to your computer from an alternating current (AC) wall power socket. Always make sure that you turn off your computer before you connect or disconnect your power cord. Pulling out your computer power cord without shutting down your computer can corrupt the data on your computer hard drive or damage the computer’s hardware.
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Laptops need an adaptor that can convert the electrical power from the wall socket to the correct wattage that they need to work. Laptop adaptors come in many shapes and sizes, with each specific to the brand and model of laptop.
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Universal serial bus (USB) ports and cables



Most peripherals will connect to your computer using an external universal serial bus (USB) port. This port is rectangular in shape and inscribed with a small logo. USB ports come in three sizes:





•  The standard size



•  The mini size



•  The micro size.





Three types of USB ports are available in the standard size:





•  USB type A port



•  USB type B port



•  USB Type-C ® port (USB Type-C ® and USB-C ® are registered trademarks of the USB Implementers Forum).
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The USB type A ports


The USB 2.0 port, which is usually black, and the USB 3.0 port, which is usually blue, are both USB type A ports. The main difference between the two is the speed at which the transfer of data takes place. The USB 3.0 transfers data at a faster speed than the USB 2.0. A variety of devices can be connected to these ports, such as external hard drives, printers, mice, scanners, flash drives and many more. The USB cable plugs directly into the USB port.
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Did you know?


The PS2 ports and cables are rarely used today, although they are still found on much older computers and some gaming systems. These cables and ports are both colour-coded, with purple for the keyboard and green for the mouse.
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Once you have finished using a USB device, you must disconnect it safely from the computer. This ensures that the action being performed by the computer is stopped before the USB device is disconnected. For example, in the case of a flash drive, stopping the drive ensures that data is not being written to the flash drive. If the flash drive is not stopped before it is disconnected, the data on it can become corrupted.


USB type B ports


A USB type B port is usually used for the cable that sends data from the computer to the printer.
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USB Type-C® ports



The USB Type-C ® port is usually used for the cable known as the Thunderbolt cable. The two types of ports and cables are the Thunderbolt 2.0 and the Thunderbolt 3.0, which is the later version and transmits data at a faster rate. They usually have a lightning bolt symbol on the cable and near the port.
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Follow these steps to disconnect your USB device safely, as shown in Figures 1.13 and 1.14.






	Step 1:

	Click the Show/hide icon on the taskbar to display the icons that are not shown.






	Step 2:

	Click on the Flash drive icon or the device icon that you want to disconnect.






	Step 3:

	Click Eject.
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You can also eject the USB device from the Explorer folder, as shown in Figure 1.15. Follow these steps:






	Step 1:

	Right click on the device in your Explorer folder.






	Step 2:

	A pop-up menu will appear.






	Step 3:

	Select Eject from the menu.
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Video ports and cables



The different types of video ports include the following:





•  Video graphics array (VGA) ports



•  Digital video interface (DVI) ports



•  High-definition multimedia interface (HDMI) ports



•  Display ports.





Video graphics array (VGA) ports


The video graphics array (VGA) port allows you to attach a monitor or screen to your computer’s video card. This port is found mainly on older computers, monitors and television sets. Many laptops, projectors and monitors also still have VGA ports.


This port has 15 holes and requires a 15-pin cable connector. The shape of the port indicates how the pins fit into it. The cable connector can only fit in one direction. Forcing the cable into the port will only bend the pins and damage both the port and the cable. Therefore, you will need to make sure that the connector and the port are lined up in the correct position before you insert the cable. Figures 1.16 and 1.17 show a video port and a cable with a connector.
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Digital video interface (DVI) port


The digital video interface (DVI) port also connects your computer to a monitor. The DVI is a high speed digital interface between the computer and monitor. Some laptops and computers still carry this type of port. Take note of the curve of the port and the cable connector, as well as the position of the pins, as this indicates the direction in which the cable should be inserted into the port. Figures 1.18 and 1.19 show a DVI port and a cable with a connector.
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High-definition multimedia interface (HDMI) ports


Most new computers, monitors, televisions and projectors have HDMI ports. These ports come in three sizes:





•  The standard HDMI port



•  The mini-HDMI port



•  The micro-HDMI port.





The mini-HDMI and micro-HDMI ports are usually found on small and highly portable devices such as digital cameras and camcorders and mini projectors known as pico or pocket projectors.
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Display ports



A display port is the latest development in types of video ports. It gives a much better picture quality, in other words a higher-resolution picture, than the HDMI port. Figure 1.22 shows a display port cable and connector, and Figure 1.23 shows display ports.




[image: ]






[image: ]




Audio ports and cables


Audio ports allow you to connect your speakers, headphones and microphone to the computer. The cable is known as a 3.5 mm jack audio cable. You will usually see the pink and green or blue audio ports, or you may see the symbol of a headphone or microphone near the port, which indicates the type of port that it is.





•  The pink port connects the microphone to the computer.



•  The green port connects the computer speakers and headphones to the computer.



•  The blue port, usually called the in-line port, is used to playback and record sounds from devices such as an MP3 player, electric guitar, turntables and DVD players.
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Emerging technology


USB 4.0 port technology


According to estimates, the USB 4.0 port technology will be released in the year 2020. This new technology is likely to provide a data transfer rate of approximately 10,000 Mbps (megabits per second), which means that the USB 4.0 will be 16 times faster than the USB 3.0, which offers a data transfer rate of 625 Mbps.
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If a computer has grey, black and orange ports, then these are used for surround sound speakers. Figure 1.24 shows the different types of audio ports, and Figure 1.25 shows audio cables.
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Ethernet (RJ-45) ports and cables



An ethernet port is a networking port that connects your computer directly to the internet or to other computers. It looks like an oversized telephone port. Ethernet ports can be found on your computer, laptop, printer, television and internet modem.
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Exercise 1





1  Explain what a port is.



2  Explain the difference between a DVI port and a display port.



3  Explain the difference between a USB port and an HDMI port.



4  Thunderbolt ports can be found on what type of device?



5  Why is ejecting a flash drive safely important?
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Caring for and maintaining your computer equipment


Care and maintenance of devices are important. As many of these devices are expensive, you may need them to last a long time in order to get the full benefit of the device. Always power down and disconnect your devices before cleaning them to prevent damage.


In Interact with IT Book 1 Chapter 3, we discussed how to care for computers devices. Here are a few key points to remember:





•  Always use the correct ‘on-screen’ procedure to shut down your computer, rather than directly using the on/off switch.



•  Avoid exposing your computer to too much dust by covering it with a dust cover when you have finished using it. An excess of dust may affect the circuitry.



•  Avoid using USB drives, CDs and DVDs that were used to store information in computers from outside the lab. These storage devices may contain viruses that will affect your computer. A virus is a piece of software that may cause your computer to malfunction.



•  Do not pile objects onto the computer keyboard, as their weight may damage the keys.



•  Do not move a computer system when it is switched on and operational.



•  Do not eat or drink in the computer laboratory. Liquids can cause short circuits or electric shocks, and the crumbs from food can cause inner computer parts to malfunction.



•  Do not install any software without your teacher’s permission.



•  Avoid excessive printing, as paper and printing cartridges are expensive. Be sure that what you print is something you really need to see or store as a printed version.
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Did you know?


The ‘RJ’ in RJ-45 stands for ‘Registered Jack’. An RJ-45 is an ethernet jack, while an RJ-11 is a telephone jack. Although these jacks and ports look alike, the RJ-11 telephone jack is smaller than the RJ-45 ethernet jack. See Figure 1.28 and Figure 1.29.




[image: ]






[image: ]




[image: ]





Some devices, such as memory cards, disks and ink cartridges, can be easily damaged and should be stored in a cool dry place.



Keyboard, mouse and ports



Dust and dirt can affect your mouse and keyboard. These devices may eventually stop working if dust and dirt are allowed to accumulate in them. Dust and dirt clog ports, reduce airflow into and out of the system, and can eventually cause your system to overheat.


You can clean these devices by wiping them down with a lint-free damp cloth. Do not spray water directly onto the device or the port. You can also use a can of compressed air to blow out any dust particles from hard-to-reach places. Do not use any chemicals or cleaning agents on your devices.


Monitor or screen


Dust particles, fingerprints, smudges and stains can make your computer monitor dirty. Use a soft, dry lint-free cloth, such as a micro-fibre cloth. You can also dampen the micro-fibre cloth with a little water. However, make sure that you wring as much water as possible out of the cloth, so that it does not run down into the sides or corners of the screen.


Do not use any abrasive chemicals such as alcohol, ammonia-based cleaners, sprays and other glass cleaners on your screen. Your screen is coated with anti-reflective coating and these chemicals will strip the coating, which can make your screen cloudy or cause more serious damage. Do not use paper towels or household rags, they are also abrasive and can scratch the surface of the screen. Do not spray water directly onto the screen, as it may run down into the corners and seep under the housing. This can damage the sensitive materials and parts inside in the monitor or screen.
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Printers, scanners, projectors exteriors and hand-held peripherals


Clean these devices, which include printers, scanners, projectors exteriors and hand-held peripherals, using a soft, dry lint-free micro-fibre cloth. You can also dampen the micro-fibre cloth with a little water. However, make sure that you ring as much water as possible out of the cloth to avoid damaging the devices.


Cords and cables


Use cable ties to organise cords and cables, as jumbled cords can be easily damaged if they are twisted or tugged. Cords that are jumbled or disorganised also look unsightly and can be a tripping hazard if not organised neatly and packed away. Do not overload outlets or power strips by plugging in too many devices, as they may become a fire hazard.
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Computer batteries



Do not overcharge your laptop batteries by keeping them plugged in all the time. This affects the ability of the battery to recharge, which reduces its lifespan (length of time it can function). As a result, the battery eventually will not be able to hold its charge, and you may even need to use the power adaptor for your computer or laptop to work. Rather wait until your laptop or computer runs down to 20% of its full charge before you plug it in again to fully charge it again.


Blocked vents


Blocked vents obstruct the airflow into and out of your computer system. This can cause the system to overheat and damage the parts of it. Your system needs to remain cool in order to function correctly. Therefore, remove all clutter from around your computer so that the airflow is not obstructed. Try to work on a solid surface, as resting your laptop on your bed or lap while working can obstruct the airflow into and out of the computer, and cause it to overheat.


Shutting down your computer


Shut down your computer correctly every night. This will save on electricity, and allow important Microsoft updates to be installed on your Windows computer, which only happens in shutdown mode.


Avoid holding down the power button to shut down the computer. This is called cold booting and should only be done in emergencies, such as when your computer is frozen. Cold booting can also damage your hardware and software. Make sure that you shut down your computer correctly by using the shutdown button of your operating system.


Protecting the environment from digital technology


Follow these guidelines to protect the environment from digital technology:





•  Do not print information unless it is absolutely necessary. Cutting down on paper usage reduces the number of trees that need to be harvested.



•  Reduce the need for electricity by switching off your devices when they are not in use. This will reduce the need for fuel (usually oil, gas or coal) to generate electricity.



•  Dispose of computers and other electronic devices safely by taking them to disposal sites designated specifically for electronics. These sites have the facilities to safely extract any heavy metals from the devices and dispose of it as hazardous waste. Then the parts are sorted for recycling.
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Summary 1





1  A port is a physical dock that allows you to connect an external or peripheral device to your computer.



2  The computer power cord or adaptor supplies electrical power to your computer from an AC wall power socket.



3  A USB port is a rectangular-shaped port that can connect most peripherals to your computer.



4  Video ports allow you to attach a monitor or screen to your computer’s video card.



5  Video graphics array (VGA), digital video interface (DVI), high-definition multimedia interface (HDMI) and display ports are all video ports.



6  The HDMI ports and cables come in three sizes: standard, mini and micro.



7  Audio ports connect your speakers, headphones and microphones to the computer.



8  The ethernet (RJ-45) cable and port, also called the networking port, connects your computer to the internet or another computer.



9  Cleaning and maintaining your computer equipment can keep your system functioning correctly for a long time.





Questions 1


Matching questions


Match each name to its correct image.





1  Display



2  Power cord



3  VGA



4  USB








a  [image: ]
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d  [image: ]






True or false questions





1  There can be as many as six audio ports on a computer.



2  The ethernet port is also known as a telephone port.



3  The Thunderbolt port is a USB port.



4  You should not spray water directly onto a computer screen while cleaning it.



5  You should not use compressed air to clean your computer ports.



6  You should shut down your computer using the shutdown button in your computer’s operating system.





Short-answer questions





1  List three common types of computer cable.



2  Explain why it is necessary to use cable ties to keep your cables and cords organised.



3  Explain how to shut down a computer correctly.



4  Explain why it is important to safely disconnect a USB flash drive from a computer.



5  You are told that your computer has two USB 2.0 ports and a USB 3.0 port. Explain the difference between the two ports.



6  What do the following acronyms stand for?







      a  HDMI


      b  DVI


      c  VGA


      d  USB





Project





1  Create a poster to illustrate how to care for and maintain a peripheral device of your choice.



2  Create a picture chart to show at least six (6) examples of cables and matching ports.





Crossword




[image: ]




Across





4  This supplies electrical power to your computer



6  This video port comes in three sizes: standard, mini and micro



7  This is used to clean debris out of a keyboard



8  The name given to the port that connects a computer to the network or internet



9  A video port found on older computer systems that attaches the monitor or screen to the computer’s video card





Down





1  The name given to shutting down the computer while holding down the power button



2  A type of USB port that has a lightning bolt symbol



3  This video port is the latest development in video ports



5  A type of port that most peripherals use to connect to your computer





STEM project


Jody is a civil engineer and takes her company-issued laptop computer to worksites on a daily basis. Her laptop sometimes falls, gets wet or is exposed to dust and different chemicals. After only six months, she notices that some ports on the laptop and keys on the keyboard no longer work. Her company’s IT Department is issuing her a new laptop, but it also plans to send along ‘worksite-friendly’ guidelines to Jody and other field employees with precautions that they must follow in the future to care for their laptops. You and your classmates have been asked to help the IT Department write these guidelines and advise on the most suitable and user-friendly presentation format for this particular type of work situation.





1  Which possible aspects of caring for her laptop computer could Jody have been careless about? List all aspects that you and your classmates can think of.



2  Decide on the content and format of the guidelines. What process did you and your classmates follow to decide on the content and format? Write a brief outline of this process.



3  Put the guidelines together and present to a form or grade doing CSEC IT.



4  What feedback did you get? From the feedback, are there any improvements you can make?
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Hints




1  Revise all that you have learnt about the proper care of a computer.


2  What durable, portable material can be used to put the guidelines on?


3  A checklist at the end of your guidelines can be useful.
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2 Input devices
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Objectives


At the end of the chapter, you will be able to:





•  state the need for input devices



•  explain the term ‘data capture’



•  explain the difference between manual data input and automatic data input



•  define ‘source document’



•  list different types of input devices



•  list some of the characteristics of input devices



•  state some of the uses of various input devices.
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Why do we need input devices?


A computer needs various input, output and storage devices so that it can accept data, process that data and produce useful output. All the input, output and storage devices connected to and dependent on a computer for operation are called peripherals. Input devices are pieces of equipment that are used to enter data into the computer.
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Data collection


Data capture is the first stage of entering data into a computer. It is at this point that the various input devices are used to input data that the computer will process and/or store.


There are two main ways to input data:





•  Manual data input: Data is entered directly into the computer by hand, one transaction at a time. Examples of devices used for manual data input are keyboards, mice, touch screens, light pens, graphics tablets and voice input devices.



•  Automatic data input or data capture: Data is entered directly into the computer from source documents. Source documents are documents on which data is first recorded before it is entered into the computer. Data entered from these documents is transferred directly from the document into the computer’s memory. As the data is captured at the source, for example from barcodes on supermarket items or from national lottery slips using optical mark readers (OMRs), it is entered directly into the computer.





The diagram in Figure 2.2 shows these two data capture methods.
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Typical input devices


The peripherals shown in Table 2.1 are examples of typical input devices. We will look at some of these input devices in this chapter.






	
Table 2.1 Input devices






	Keyboard

Mouse


Joystick


Digitising tablet


Touch-sensitive screen


Light pen


Digital stills camera


Magnetic ink character recognition (MICR) reader


Optical character recognition (OCR) reader


Flatbed scanner and drum scanner


Optical mark recognition (OMR) reader



	Barcode scanner

RFID


Magnetic reader


Smart card


Voice data entry system


Sound capture device


Video capture device


Motion-sensing device


Biometric system


Remote-control device


Motion-sensing device









We will look at the following types of input device in this chapter:





•  Keyboards



•  Pointing devices



•  Scanning devices



•  Audio and video input devices.





Keyboards


The most common input device is the keyboard. Keyboards play an important role with the input of data in the form of letters, numbers and symbols into the computer. The two main types of keyboard are:





•  alphanumeric keyboards



•  special-function keyboards.






Alphanumeric keyboards



An alphanumeric keyboard contains letters, numbers and symbols in particular layouts. This keyboard, which is modelled on the typewriter keyboard, is known as a QWERTY keyboard (based on the sequence of letters at the top left). As each key is pressed, a unique digital code is sent to the computer. For example, the code 01100001 is produced when the ‘a’ key is pressed and the code 1100010 is produced when the letter ‘b’ is pressed.
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Keyboards can be attached to a computer in the following ways:





•  With a cord connected to a USB port



•  Wirelessly through radio frequency or WiFi signals



•  On-screen, where the keyboard appears on the computer screen



•  Built-in, where the keyboard is part of the computer, (for example, a laptop).





Users who spend long hours on the keyboard may prefer to use an ergonomic keyboard, which is a standard keyboard designed for greater comfort and usability. Similarly, a person who plays computer games may prefer to use a gaming keyboard. These keyboards include programmable keys so that gamers can customise the keyboard to the game being played.
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Did you know?


The traditional keyboard known as the QWERTY keyboard, which is still widely used today, was patented in 1867 and was designed to slow down the speed of typists so that the typewriter keys would not jam. Do research to find out about another keyboard design that allows for faster typing and less errors, but is not being manufactured.
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Special-function keyboards


Special-function keyboards are designed for a particular purpose. Examples include the following:





•  The Braille keyboard has its keys marked with raised dots to help users who are blind. Users can type and enter text or instructions for the computer by feeling the Braille symbols on the keys.



•  The eye-controlled keyboard, which was designed mainly for people with physical disabilities, lets a user enter information by focusing their eyes on individual keys on the keyboard displayed on the screen. Letters, numbers, symbols and function keys are all accessible.



•  The concept keyboard contains a flatbed of contact switches covered by a flexible membrane. Whole words, pictures or symbols are superimposed over each contact switch, to which the computer is then programmed to respond appropriately. These keyboards are used in education as an early-learning aid, in restaurants so the operator can visually add up the cost of standard menu items, and in places where a normal keyboard would be at risk.
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Pointing devices



Pointing devices are used by graphical operating systems such as Windows to show the motion of a pointer or cursor, and to enable the user to control and select objects on the display.


The mouse


The mouse is a pointing device that a user operates by moving over a flat surface. This movement is mirrored by a pointer on the monitor screen. On the top of the mouse are two buttons that allow you to make selections on your screen, move objects around the screen, and paint or draw. These buttons have the following uses:





•  Clicking: This involves pressing and releasing the left mouse button quickly. This is often used to select a pull-down menu in a program or an item on the screen.



•  Double clicking: This involves pressing and releasing the left mouse button twice. This is often used to open a document, a graphic or a program.



•  Dragging and dropping: This involves placing the pointer over an item on the screen and clicking and holding down the left mouse button. While holding down the left button, you can move (drag) the object (file or icon) to another location on the screen. When you release the button, the object remains in its new location. This is often used when copying a document to USB storage or hard disk.



•  Right clicking: This involves pressing the right mouse button, which displays a list of commands on the screen, depending on which program you are using at the time. By moving the pointer, you can select one of these individual commands, which will perform a specific action.
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In addition to a regular mouse, you can also choose from other options, with some based on your personal preference and others designed for comfort. We look at some of these options below.


The optical mouse


The optical mouse can slide over most surfaces as it does not have a ball. It emits a small beam of red light that bounces off the surface into a sensor. The sensor sends coordinates to the computer, which in turn moves the cursor or pointer on the monitor screen, according to these coordinates. A mouse can be wired (attached to the computer by a USB cable) or wireless (connected by radio-frequency (RF) technology).


The trackball mouse


The trackball mouse has a large ball on top rather than underneath, which you roll with the palm of your hand or fingers. This type of mouse is not as precise as a regular mouse for some actions, but people who suffer from repetitive strain injuries may find them more comfortable to use. Figure 2.6 shows a thumb-operated trackball mouse..
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The pointing stick mouse



The pointing stick mouse is found on laptop computers and looks like a pencil eraser. It protrudes from the keyboard between the B, G and H keys (see Figure 2.7). Pushing on the pointing stick with your finger moves the pointer around the screen. Once again, buttons placed close by allow you to select features on the screen.
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The touchpad mouse


The touchpad mouse contains a touch-sensitive pad and is usually found on laptops. The pad is a pressure- and motion-sensitive flat surface of about 5 cm × 5 cm, over which you move your fingers to control the cursor or pointer on the screen. Buttons placed close to this surface allow you to select features on the screen.


The eye-controlled mouse


The eye-controlled mouse allows users with disabilities to use computers through eye movements. The user wears glasses or special equipment to carry out a command. The user looks at an icon and blinks once to select the command.


Joysticks


A joystick is a device that lets you control the movement of an object on the screen by operating a small lever. This device is used mainly for computer games such as flight simulators.
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Digitising tablets (graphics tablet)


To digitise data means to convert it from an analogue form (like a picture) to a digital form. A digitising tablet is a board that can detect the position of a pointing device, such as a stylus or a puck, on its surface. A stylus is a pen-like pointing device for a graphics/digitising tablet. A puck is a mouse-like device that is moved over the surface of the tablet. It has cross-hairs to position it accurately and a number of buttons for different actions. You can easily enter drawings and sketches onto the computer using the digitising tablet.
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Touch-sensitive screens



Touch-sensitive screens let you interact with the computer by touching the screen. The pointing device in this instance is your finger. There are three types of touchscreen:





•  Pressure sensitive: The screen consists of two layers with a gap in between. When you touch the screen, the two layers come into contact and the electrical flow that follows lets the sensors determine the touch point.



•  Capacitive surface: ‘Capacitive’ means the ability to collect and hold an electrical charge. The screen consists of a glass panel covered with an electrode layer. When you touch the screen, some of the electrical charge moves from the screen to your finger, and the sensors use this drop in electrical charge to determine the touch point.



•  Light beam: The surface of the screen is covered with a grid of invisible infrared light beams. When you touch the screen, you disturb the light beams and the sensors use this disturbance to determine the touch point.





For example, capacitive surface or light beam touchscreens are the types mainly used in bank ATM machines. These touchscreens allow you to perform actions on your bank account by following instructions and options on-screen, using your finger to choose the option you wish.


Light pens


A light pen is shaped like a pen and is connected to a VDU or monitor. It allows you to point and make selections more accurately on a screen. The tip of the light pen contains a light-sensitive element that, when placed against the screen, detects the light from the screen and enables the computer to identify the location of the pen. Making selections with a light pen on a touch-sensitive screen is far more accurate than using your finger. Light pens also allow the user to draw directly onto the screen. However, they are not as accurate as a digitising tablet and drawing can become uncomfortable.


Scanning devices


The different types of scanning devices include the following:





•  Scanners



•  Magnetic ink character recognition (MICR) readers



•  Optical mark readers (OMRs)



•  Optical character recognition (OCR) readers



•  Barcode readers



•  Magnetic strip codes.






Scanners



Scanners use laser beams and reflected light to translate drawings, photos and even text into digital form. These images can then be processed by a computer, displayed on a monitor, stored on a storage device or communicated to another computer. There are many types of scanners, for example:





•  Flat-bed scanner: The picture is placed on a flat scanning surface and the image is captured, similarly to how a photocopying machine works. Household versions of flatbed scanners are inexpensive, costing less than 100 United States (US) dollars.



•  Hand-held scanner: This scanner performs the same tasks as that of a flatbed scanner. It is used to scan physical documents into their digital forms that can be stored, edited, transferred and emailed digitally. The quality of the image provided by this scanner is poor, but it is useful for quick data capture. They can be used in various settings including retail, warehouse and distribution centres.



•  Drum scanner: These are normally used in the publishing industry (magazines, books) to capture images with high detail. These scanners tend to be expensive, costing perhaps thousands of US dollars.



•  Sheet-fed scanner: The sheet that contains the image is fed through rollers and the picture is scanned as the paper passes through.
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Magnetic ink character recognition (MICR) readers



Magnetic ink character recognition (MICR) readers are mainly used in the banking industry to read data on cheques. Bank cheques have the following information encoded on them:





•  The cheque number



•  The bank branch number



•  The customer’s account number.





After the customer has written a cheque, the bank also encodes the amount of money onto the cheque using an encoding machine. This machine prints the amount onto the cheque in a special magnetic ink that contains iron oxide. The cheques can then be read by an MICR reader. As the document passes into the MICR reader, the shapes of the characters are recognised electronically. When the cheque is cashed, the bank transfers the money from the customer’s account to the account of the person or business who has cashed the cheque.
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Optical mark recognition (OMR) readers


An optical mark recognition (OMR) reader detects the position of dark patches on a sheet of paper. The documents to be read have empty boxes pre-printed on them. The user makes pencil or ink marks in the appropriate boxes. The intensity of the reflected light from these marks on the form is detected by the OMR reader. This is sometimes called mark sensing. The computer records the positions of the marks and analyses them to determine the meaning of the data. OMR readers are used mainly in assessing multiple-choice examinations or questionnaires given out by market researchers. Another huge application of OMR is in electronic lotteries, where participants can quickly and easily mark their selection of numbers on a machine readable ticket.
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Optical character recognition (OCR) readers



Optical character recognition (OCR) technology is software that scans documents containing texts and converts them into documents that can be easily edited, stored or searched. This text can be typed or handwritten or taken from a scanned document, image, graphic or even a photo.


An OCR reader has an optical scanner for reading text. A photoelectric device shines a light on the characters, which allows the reader to detect their shapes by sensing the patterns of reflected light. The reader looks at each pattern, for example, a letter such as ‘R’, individually. Sophisticated software allows the reader to compare each pattern with a set of stored patterns until the closest match is found. This match is translated into electronic text in the computer, so it can be manipulated by the user.
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Barcode readers


A barcode is a set of vertical lines of differing thickness with a string of numbers printed at the bottom (see Figure 2.14). When used in a supermarket information system, barcodes provide a lot of information. When the cashier at the checkout counter passes an item over the scanner in the counter, a laser beam scans the item’s barcode and the beam is reflected back from the barcode into the scanner. The information provided by the differing line thicknesses in the barcode is then sent to a computer for processing.
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The store’s computer can tell from the information in the barcode that one unit of this particular item has just been sold. This information helps the store manager decide when to order more stock of the item. Using the item number detected in the barcode, the computer also searches its memory to find the matching item number. The computer can then send information to the cashier’s display screen, such as the price and name of the item.


When the customer receives his or her receipt, the computer will have printed the name and price of the item on the receipt, as well as added up the total price of all the items bought. The barcode reading system, therefore, is a fast and error-free data entry method into the store’s computer. This system also provides a quick method of recording the sale of items. Barcodes are also used in other information systems such as libraries and warehouses.
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Magnetic strip codes



A magnetic strip is a short length of magnetic-coated plastic tape printed on the surface of, or sealed into, a ticket or card. It contains information to identify the ticket or card and its user. The card is read by swiping it, which involves moving the magnetic strip through a reader so that the strip can be read.


These strips are used on bank cards to identify the card holder’s bank account, so that the card holder can perform banking transactions. Cards with encoded magnetic strips can quickly identify and allow access to card holders entering buildings. These cards can also be used for security purposes. Examples of other uses include phone cards and debit cards for cell phones. The magnetic strip on these cards contains information about the amount of money left ‘on’ the card.
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Audio and video input devices


The different types of audio and video input devices include the following:





•  Voice data entry or voice recognition systems




•  Sound capture devices



•  MIDI instruments



•  Biometric systems



•  Digital cameras



•  Smart cards



•  Digital video cameras



•  Motion-sensing devices.





Voice data entry or voice recognition systems


Voice recognition systems require the use of a microphone. This system accepts the spoken word as input data or commands. Human speech is complex, because it carries tones, inflections and emphasis of various parts of words and phrases. The computer is programmed to recognise certain patterns of speech. Using a microphone, human speech is coded into a sequence of electronic signals. These signals are compared to a set of stored patterns. If they match, the command or data being entered is accepted by the computer and processed.


Simple commands can be used to control machines or even ‘type’ letters in a word processor. Voice recognition has become important in many areas of our lives. It has made life easier for people with movement difficulties, such as those who are paralysed, and who, with suitable equipment, can now operate a wheelchair, lighting and even open doors using voice commands.
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Sound capture devices



All modern computers have a built-in microphone to capture sound. This means that you can record your voice, for example, to make comments that are embedded in a word-processing document. Your computer must have a sound card to record voice or music. The sound card digitises the sound information into a form that the computer can understand.
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MIDI instruments


Electronic musical instruments can have a MIDI port (musical instrument digital interface) for input into the computer. The sounds are digitised and stored as a file, and can be displayed on the screen, edited and played back, using appropriate software. A sound studio has the equipment and software needed to record, digitise, store and edit different types of audio, for example, voice and instruments.


Biometric systems


‘Biometrics’ refers to the automatic identification of a person based on their individual body characteristics. The features that can be measured include face, fingerprints, hand geometry (the pattern of lines on your hand), iris, retina, vein and voice.
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Fingerprint readers are now built into some computer keyboards (see Figure 2.19). Retinal-identification devices use a ray of light to identify the distinctive network of blood vessels at the back of the eyeball. Using biometrics to confirm a person’s identity is becoming widely used, as they are considerably more accurate than current methods such as passwords or PINs (personal identification numbers), which are used with ATM cards.


Biometric technologies require that the person to be identified is physically present at the point of identification. They can potentially prevent unauthorised use of ATMs, cell phones, smart cards, desktop PCs, workstations and computer networks.
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Digital cameras



Unlike the old-style film cameras, which used photographic film to store a picture, digital cameras capture an image and store it in memory as long strings of numbers. A digital camera does not use film. When you press the button to take a photograph with a digital camera, an aperture (opening) opens at the front of the camera and light streams in through the lens. The incoming light hits the image sensor chip, which breaks it up into millions of pixels. The larger the number of pixels that a camera has, the clearer the image and the more detail it can capture. The sensor measures the colour and brightness of each pixel and stores it as a number. Your digital photograph is stored as a long string of numbers describing the exact details of each pixel it contains.
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A digital camera has the following advantages:





•  It gives us instant photographs.



•  It allows us to edit our pictures.



•  It makes it easier for us to print or share photographs using smartphones, email and websites.





In addition, the memory in a digital camera can be erased so that more images can be captured.


Smart cards


A smart card (also called a chip card) is one of the main ways people make most payments today. This card is similar to the debit card used in ATMs except for one major difference. The smart card has a small microchip attached to it, which makes it very secure and gives it an advantage over the magnetic strip cards. While the magnetic strip on the back of normal cards can be altered or forged, it is difficult to tamper with the computer chips attached to smart cards.


The microchips also hold more memory than magnetic strips. For example, one smart card could hold information for credit card use, debit card use and prepaid services, such as cell phone time bought from a phone company. When a customer goes to a refitted ATM and inserts the smart card, money from the customer’s account can effectively be downloaded to the card itself.


Businesses need to have a retail terminal to handle smart card transactions. A business places the customer’s smart card into the retail terminal, where electronic money (e-money) is transferred from the cardholder’s card to the retailer’s smart card, which is housed in the retail terminal. The retailer can take their smart card out of the machine at any time and go to the bank or an ATM to credit their account.


Future uses are already being considered for the cards, based on technological advances. Eventually, smart-card chips could store data about a person, such as voice prints (recordings of the holder’s voice), fingerprints and retina scans. An individual person may therefore eventually need only one card for all their everyday living.
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Digital video cameras


Modern electronic video cameras or camcorders use a light-sensitive microchip called a charge-coupled device (CCD) to convert what the lens ‘sees’ into digital (numerical) format. Similar to a digital camera, each frame is stored as a long string of numbers, instead of as a photograph. A video camera takes many pictures per second to give an impression of movement. So, a movie recorded with a digital video camera is a series of frames, each stored in the form of numbers.


Most video cameras today record the digital information on a hard drive or on flash memory. The advantage of storing movies or recordings in digital format is that you can edit them on your computer, upload them onto websites, and view them on different types of devices from smartphones and tablets to computers and television sets.


Motion-sensing devices


Motion sensing devices such as game controllers communicate with a game console or personal computer using wired or wireless technology. The console or computer translates a player’s natural gestures, facial movements and full-body motion into input. While these devices were originally developed for gaming, they are now being used in the US military for flight simulation and weapon usage exercises. The medical field also uses motion input for training. For example, doctors can practise new technologies in a simulated environment.
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Summary 2




  1  Input devices are used to enter data into the computer for processing.


  2  Data capture is the first stage of inputting data into the computer. The two main data input methods are manual and automatic.


  3  Source documents are documents on which data is first recorded.


  4  A keyboard is one of the most important input devices. The QWERTY keyboard can be used to type in data for use by a wide range of applications. Examples of other types of keyboard include the Braille keyboard, eye-controlled keyboard and the concept keyboard.


  5  A typical mouse is a hand-held pointing device that moves a pointed arrow on a computer screen. It is often used to select a pull-down menu, open a document or program, or copy a document to a flash drive or hard disk by dragging and dropping the icon.


  6  Trackballs, pointing sticks and touch pads are found mainly on laptop computers and perform the same function as a mouse.


  7  A light pen is a hand-held device that has a light-sensitive photoelectric cell at its tip connected by a wire to the computer.


  8  A digitising tablet enables you to enter drawings and sketches into a computer. It consists of a tablet that is connected to the computer and which is also connected by a wire to a stylus or puck (wireless is also available). You use the stylus or puck to ‘sketch’ an image on the tablet. This image then instantly appears on the computer screen.


  9  Scanners use laser beams and reflected light to translate drawings, photos and even text into digital form.



10  A barcode is made up of columns of thick and thin lines at the bottom of which a string of numbers is printed. These numbers hold information about a product or item.



11  Magnetic strip codes on a card are used to identify the card and its user. They are commonly found on bank cards and cards that allow access to secure buildings.



12  Magnetic ink character recognition (MICR) readers are used mainly in the banking industry to read data on cheques.



13  Optical mark recognition (OMR) readers process marked data by detecting and measuring the positions of dark patches on a sheet of paper. OMR is mainly used for assessing the answers given to questions in multiple-choice examinations or questionnaires and electronic lotteries to select numbers.



14  Optical character recognition (OCR) involves the reading of text from paper and translating that text into electronic text in the computer, which can then be edited, stored or searched.



15  A smart card, also called a chip card, is similar to the debit card used in ATMs except that a smart card has a small microchip attached to it that allows it to store more information.



16  Voice recognition is the ability of a computer to accept spoken words as input for processing.



17  Biometrics refers to the automatic identification of a person based on their individual body characteristics. The features that can be measured include face, fingerprints, hand geometry, iris, retina, vein and voice.



18  Some electronic musical instruments have a MIDI port (musical instrument digital interface) for inputting sound into a computer, which can be stored and manipulated.



19  Digital cameras and digital video cameras capture images and store them on flash memory.



20  Motion-sensing devices, such as game controllers, translate a player’s natural gestures, facial movements and full-body motion into input.





Questions 2


Copy and fill in the blanks questions




  1  All the input, output and storage devices connected to and dependent on a computer for operation are called _______.


  2  _______ devices are pieces of equipment that are used to put data into the computer.


  3  The first stage of getting data into a computer is known as _______.


  4  Entering data directly into the computer one transaction at a time by hand is known as _______ data input.


  5  The process of entering data directly into the computer from source documents is known as _______.


  6  Documents on which data is first recorded before it is entered into the computer are known as _______ documents.


  7  The _______ keyboard contains a flatbed of contact switches covered by a flexible membrane.


  8  A/An _______ keyboard is designed for comfort and usability.


  9  A _______ is a set of vertical lines of differing thickness with a string of numbers printed at the bottom.



10  _______ devices are used by graphical operating systems to enable the control and selection of objects on the display.





True or false questions




  1  Input devices are pieces of equipment that are used to put data into the computer.


  2  Data can only be entered manually into a computer.


  3  Source documents are documents that are output by the computer.


  4  A joystick can be used mainly for computer games such as flight simulators.


  5  Drawings and sketches can be easily entered onto the computer using the digitising tablet.


  6  An OCR reader can only read typed documents.


  7  A stylus is a pen-like pointing device for a graphics or digitising tablet.


  8  OMR readers are used mainly in assessing multiple-choice examinations or questionnaires given out by market researchers.


  9  A sound card is used to digitise sound information into a form that the computer can understand.



10  Passwords and personal identification numbers are more reliable than biometric systems for maintaining security.





Multiple-choice questions




  1  Which of the following is NOT an alphanumeric keyboard?







      a  QWERTY


      b  Gaming


      c  Concept


      d  Ergonomic







  2  Which of the following is NOT an example of a pointing device?







      a  Touchscreen


      b  Trackball


      c  Touchpad


      d  Pointing stick







  3  Which of the following is used in banks to read cheques?







      a  OMR


      b  OCR


      c  MICR


      d  Barcodes







  4  Which of the following can be used in a library to hold information about books?







      a  OMR


      b  OCR


      c  MICR


      d  Barcodes







  5  Natural gestures and facial movements are used in:







      a  voice input.


      b  touch input.


      c  motion input.


      d  OCR.







  6  One device that reads data directly from the source is a:







      a  keyboard.


      b  barcode reader.


      c  touch screen.


      d  light pen.







  7  A document on which data is first recorded before it is entered into the computer is known as a:







      a  primary document.


      b  secondary document.


      c  source document.


      d  main document.







  8  All of the following are special-function keyboards except for the:







      a  QWERTY keyboard.


      b  Braille keyboard.


      c  eye-controlled keyboard.


      d  concept keyboard.







  9  Which of the following is an input device that is used mainly for computer games such as flight simulators?







      a  Joystick


      b  Keyboard


      c  Mouse


      d  Stylus








10  Which of the following input devices is used to translate drawings, photos and even text into digital form?







      a  MICR


      b  OCR


      c  Scanner


      d  OMR





Short-answer questions




  1  a  Why do computers need input devices?


      b  Give three examples of manual input devices.







  2  Explain the following terms:







      a  Peripherals


      b  Data capture


      c  Source document







  3  a  Give two examples of applications in which data is captured directly from the source.


      b  Explain what happens to the data after it is captured at the source.







  4  State which type of keyboard may be used by the following individuals:







      a  A person who is blind


      b  A person who is not be able to use their hands or feet


      c  A cashier at a restaurant


      d  A person playing computer games







  5  For each of the following devices, give an application for where it can be used.






	Device

	Application






	Plotter

	 






	Biometric system

	 






	Audio input device

	 






	Smart card

	 






	Game controller

	 












  6  a  Use the information in the table to match the number of the device with the letter for the task that the device performs.


      b  For each device give an example of where it can be used.
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  7  a  Explain what a pointing device is in terms of computers.


      b  Give an example of a pointing device.


      c  Which type of operating system allows for the use of pointing devices?


      d  Name three input devices that can be used to point on the computer screen, and explain why different pointing devices are needed.







  8  a  Give three examples of different types of mouse and the purpose of each one.


      b  Explain the differences in the way that each mouse operates.







  9  Use an example to explain how each of the following devices is used:







      a  Joystick


      b  Digitising tablet


      c  Touch-sensitive screen


      d  Light pen








10  Explain the differences between the following:







      a  A plotter and a printer


      b  OMR and OCR


      c  A flatbed scanner and a drum scanner





Research questions




  1  Do research on the internet and then answer these questions.







      a  Define ‘motion input’.


      b  Name three disciplines in which motion input can be used.


      c  Explain the purpose for which motion sensing is used in one of the disciplines that you named in (b).







  2  You are the manager for a new supermarket in your neighbourhood that services several people with disabilities. You have decided to hire a disabled person who is differently abled to assist with clerical work. Using your choice of disability that the person may have, give an example of the office job that you can hire this individual to perform, and the device or devices that you may need to obtain to allow the individual to perform the job correctly.





Crossword
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Down




  1  A type of sensing device that can translate a player’s natural gestures and facial movement into input
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Figure 132 Used office printers
ready to be disassembled inside a

recycling plant.
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Laptop adaptors showing different power connectors
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Figure 2.12 An optical mark recognition (OMR) reader
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Figure 2.16 The magnetic strip on
the back of a typical bank card
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