Chapter 2 - Looking at Computers: Understanding the Parts

Computer – a data processing device that performs four major functions:

1. Input – it gather data, or allows users to enter data
2. Process – it manipulates, calculates, or organizes that data into information
3. Output – it displays data and information in a form suitable for the user
4. Storage – it saves data and information for later use

Data – is a representation of a fact, a figure, or an idea and can be a number, a word, a picture, or sound 

Information – is data that has been organized or presented in a meaningful fashion; when the data becomes useful it becomes information  

Binary language is the language computers understand to process data into information; consists of two digits: 0 and 1

· Each 0 and 1 is a binary digit or bit
· Eight binary digits (or bits) combine to create one byte
· Each letter of the alphabet, each number and each special character consists of a unique combination of eight bits or one byte (a string of eight 0s and 1s)
· Bits and bytes are used to represent the quantity of data and information that the computer inputs and outputs 
· Word processing files, digital pictures and software are represented inside computing devices as a series of bits and bytes
· Kilobyte (KB) = 1,000 bytes
· Megabyte (MB) = 1 million bytes
· Gigabyte (GB) = 1 billion bytes (used for RAM) 
· Terabytes (TB) = 1 trillion bytes (found in personal computers)
· Petabyte (PB) = 1,000 terabytes of data (found in business computers)

How does your computer process bits and bytes?

· Uses hardware and software to process data into information that lets you complete tasks 

Hardware – any part of the computer you can physically touch

· Modems and routers help a computer communicate with the Internet and other computers to facilitate the sharing of documents and other resources

Software – the set of computer programs that enables the hardware to perform different tasks
1. Application software – the set of programs you use on a computer to help you carry out tasks (i.e. a document)
2. System software – the set of programs that enables your computer’s hardware devices and application software to work together 
a. Operating system (OS) – the program that controls how your computer system functions; manages the hardware (i.e. monitor and printer), provides a means for which users can interact with the computer

Types of Computers

Portable computers:

1. Tablet computer (i.e. the iPad) – a portable computer integrated into a flat multi-touch sensitive screen; uses an onscreen virtual keyboard but you can connect separate keyboards to it via Bluetooth or wires
2. Laptop/ notebook computer - a portable computer that has a keyboard, monitor, and other devices integrated into a single compact case
3. Netbook – a small, lightweight laptop computer that is generally 7 to 10 inches wide and has a longer battery life than a laptop
· Has been losing market share to tablet devices
4. Ultrabook (i.e. MacBook Air) – full-featured but lightweight laptop computer; feature low-power processors and solid-state drives and try to reduce their size and weight to extend battery life without sacrificing performance
5. Tablet/ convertible) PC – similar to a laptop computer, but the monitor swivels and folds flat to have a touchscreen

Stationary computer:

1. Desktop computer – intended for use at a single location
· Consist of a system unit which is a separate tower that houses the main components of the computer plus peripheral devices 
· Peripheral device – a component (i.e. a monitor or keyboard) that connects to the computer
2. All-in-one computer (i.e. Apple iMac) – eliminates the need for a separate tower because these computers house the computer’s processor and memory in the monitor; many also have touch-screen technology

Other types of computers:

1. Mainframe – a large, expensive computer that supports many users simultaneously and can execute many computer programs at the same time (but at a slower pace than a Supercomputer)
· Used in businesses that manage large amounts of data, where many people are working at the same time on similar operations 
2. Supercomputer – a specially designed computer that can perform complex calculations extremely rapidly 
· Used when complex models requiring intensive mathematical calculations are needed 
· Designed to execute a few programs as quickly as possible 
3. Embedded computer – a specially designed computer chip that resides in another device (i.e. your car)
· Self-contained computer devices that have their own programming and don’t receive input from you or interact with other systems (i.e. robot vacuum)

Smartphone (i.e. iPhone) – offer many features such as apps, media players, high-quality cameras, and web connectivity; has a CPU, memory, and storage 

Input Devices

Input device – lets you enter data (text, images, sounds) and instructions (user responses and commands) into your computer

· Keyboard – an input device you use to enter typed data and commands
· Mouse – used to enter user responses and commands 
· Microphones – input sounds
· Scanners – input nondigital data (i.e. magazine articles) by turning it into a digital form
· Digital cameras – input digital images
· Stylus – an input device that looks like a pen which is used to tap commands or draw on a screen

Keyboards

Virtual keyboards – found on touch- screen devices and display screens that respond to commands initiated by touching them with your finger or a stylus
· Use a virtual keyboard that displays on screen when text input is required
· Show basic keyboard configurations and use special keys to switch to numeric, punctuation, and other special keys
· Three systems are used to recognize a person’s touch; all of these systems require the basic components of a touch-responsive glass panel, controller, and software driver, combined with a display and computer processor
1. Resistive system – maps the exact location of the pressure point created when a user touches the screen (touch can be by a finger or another device)
2. Capacitive system – uses the change in the electrical charge on the glass panel of the monitor created by the user’s touch to generate a location (touch must be by a finger)
3. Surface acoustic wave system (touch by any object
· With all three systems, the display’s software driver translates the touch into meaningful commands that are understood by the operating system
· Multitouch screens (the iPhone zoom in feature) – in addition to pressing the screen in one location, multitouch technology can process multiple simultaneous touches on the screen
· Uses a coordinate-based grid to arrange the capacities so the circuitry can detect and respond to multiple touches occurring at the same time

QWERTY keyboard – most common keyboard layout for onscreen touch keyboards or physical keyboards
· Keyboard layout gets its name from the first six letters in the top-left row of alphabetic keys
· Is the standard English-language keyboard layout 
· Slows typing speed 

Wireless keyboards – Physical keyboards as an add-on accessory that plug into a data port on the computing device 
· Send data to the computer using a form of wireless technology that uses radio frequency (RF)
· A radio transmitter in the keyboard sends out signals that are received by a receiving device plugged into a port on the device or by a Bluetooth receiving device located in the device

Bluetooth technology – a wireless transmission standard that lets you connect devices such as smartphones, tablets, and laptops to peripheral devices such as keyboards and headsets 

Dvorak keyboard – alternative keyboard layout that puts the most commonly used letters in the English language on the keys in the middle row of the keyboard 
· Increases typing speed

Flexible keyboards – full-sized keyboards that can roll up and plug into a USB port when needed

Virtual laser keyboard – projects an image of a keyboard onto any flat surface, and sensors detect the motion of your fingers as you “type”. Data is transmitted to the device via Bluetooth

Mice and Other Pointing Devices

Optical Mouse – uses an internal sensor or laser to detect the mouse’s movement. The sensor sends signals to the computer, telling it where to move the pointer on the screen.
· Have two or three buttons that let you execute commands and open shortcut menus; mice for Macs have only one button

Wireless mice – send data to the computer by radio or light waves 

Customizable mice – offer programmable buttons and adjustable fittings 

Mice for touch-screen keyboards (Logitech Touch Mouse) – a multitouch wireless mouse that lets you perform a variety of touch-screen tasks using the surface of the mouse by tapping, clicking, and using various finger movements.

Touch pad/ trackpad (found on laptops) – an integrated pointing device which is a small, touch-sensitive area at the base of the keyboard; Mac laptops include multitouch trackpads

Game controllers (joysticks, game pads and steering wheels) – send data to the computer

Image Input

· Digital cameras, camcorders, cell phones are used for capturing pictures and video
· These devices connect to your computer with a cable, transmit data wirelessly, or transfer data automatically through the internet

Scanners – work similar to a photocopy machine except they create a digital image which can then be printed, saved or emailed

Webcam – a small camera that sits on top of your computer monitor (connected to your computer by a cable) or is built into a laptop, tablet, or smartphone
· Used for capturing and transmitting live video
· Videoconferencing technology lets a person using a device equipped with a webcam and a microphone transmit video and audio across the Internet

Sound Input

· Requires using a microphone – a device that lets you capture sound waves and transfer them to digital format on your computer 
· Laptops and tablet computers come with built-in microphones 
· Headset microphones are best used for videoconferencing and speech-recognition
· Speech-recognition systems allow an individual to operate their computer through a microphone, telling it to perform specific commands or to translate spoken words into data input 
· There are also clip-on microphone models







Output Devices

Output device – lets you send processed data out of your computer in the form of text, pictures, sounds, or video

Monitor (display screen) – displays text, graphics, and video as soft copies (copies you can see only on screen)

Monitors

Liquid crystal displace (LCD) (flat-panel monitor)  – is light and energy efficient; have replaced cathode ray tube (CRT) monitors 
· CRT monitors are considered legacy technology (computing devices that use techniques, parts, and methods that are no longer popular)
· Monitor screens are grids made up of millions of tiny dots, called pixels
· When the pixels are illuminated by the light waves generated by a fluorescent panel at the back of your screen, creating the images you see on the screen or monitor 
· Each pixel is made up of the three red, blue, and green subpixels and the combinations make up the colour we see on our monitors 

Qualities that Affect the Quality of an LCD Monitor

· Aspect ratio – the width-to-height proportion of a monitor; ratios of 4:3 or 16:9 (HDTV)
· Screen resolution – the clearness or sharpness of the image, reflects the number of pixels on the screen; the higher the resolution, the sharper and clearer the image will be; the resolution of an LCD monitor is dictated by the screen size and aspect ratio 
· Contrast ratio – ratio too low results in colours fading when adjusting brightness
· Viewing angle – angle too low means people not sitting directly in front of the monitor will see a poor image
· Brightness – image is hard to see in bright rooms if brightness level is too low 
· Response time – time it takes for a pixel to change colour (in milliseconds) high response time results in images appearing jerky 

Other Features You Should Look For in An LCD Monitor 

· Built-in features: speakers, webcams, and microphones
· Built-in multiformat memory card reader
· Built-in USB port 

Light-emitting diode (LED) technology – more energy efficient and has better colour accuracy and thinner panels than LCD monitors 

Organic light-emitting diode (OLED) displays (used in cell phones, iPods) – use organic compounds that produce light when exposed to an electric current
· Do not require a backlight to function
· Draw less power and have a much thinner display 
· Brighter and more environmentally friendly than LCDs
· Lower power needs, OLED displays run longer on a single battery charge than do LEDs
· Transparent OLED display screens present possibilities for augmented reality (AR) – a view of a real-world environment whose elements are augmented by some type of computer-generated sensory input such as video graphics of GPS data 

Projector – lets you project images from your computing device onto a wall or viewing screen 
· Portable projectors are ideal for businesspeople who have to make presentation at client locations 
· Entertainment projectors include stereo speakers and an array of multimedia connectors

Printer – creates hard copies (copies you can touch) of text and graphics

Nonimpact printers

Inkjet printer – sprays ink or uses laser beams to transfer marks onto the paper; printer found in many homes 
· Affordable and produce high-quality printouts quickly and quietly 
· Great for printing black-and-white text as well as colour images

Laser printer – uses laser beams and static electricity to deliver toner onto the correct areas of the page 
· Print faster than inkjet printers and produce higher-quality printouts and for volume printing 
· Produces the highest-resolution images

Impact printer – has tiny hammer-like keys that strike the paper through an inked ribbon to make marks on the paper 

Wireless printers (WiFi and Bluetooth) – best way to print from portable devices like tablets and smartphones 

Portable printer – compact printer that can connect to your computer or smartphone via Bluetooth technology or through a USB port

Specialty Printers

All-in-one printer – combines the functions of a printer, scanner, copier, and fax into one machine; can use inkjet or laser technology 

A plotter prints oversize pictures that require the drawing or precise and continuous lines, such as maps and architectural plans; use a computer-controlled pen that provides a greater level of precisions than the series of dots that laser or inkjet printers make.

Thermal printer – works either by melting wax-based ink onto ordinary paper (thermal wax transfer printing) or by burning dots onto specifically coated paper (direct thermal printing). 
· Used in stores to print receipts and in airports for electronic ticketing 

Major Printer Attributes

	Attribute
	Considerations

	Speed
	- Print speed is measured in pages per minute (PPM)
- Black-and-white documents print faster than colour documents
- Laser printers print faster than inkjets

	Resolution
	- Resolution refers to a printer’s image clarity
- Resolution is measured in dots per inch (dpi)
- Higher dpi = greater level of detail and clarity 

	Colour Output
	- Printers with separate cartridge for each colour produce the best quality output 
- Inkjet an laser colour printers have four cartridges (black, cyan, magenta, and yellow)
- Higher-quality printers have six cartridges 

	Cost of consumables
	- Consumables are printer cartridges and paper
- Printer cartridges can exceed the cost of some printers



Sound Output

Most computers include speakers, which are the output devices for sound; used to play the standard audio clips you find on the web and for videoconferencing or phone calls over the Internet.

Surround-sound speaker – a system of speakers and audio processing that envelops the listener in a 360-degree field of sound. 

Headphones/ earbuds – used to avoid distracting other people 


Processing, Storage, and Connectivity

Motherboard – the main circuit board that contains the central electronic components of the computer, including the computer’s processor (CPU), memory (RAM) modules, and the circuit boards that help the computer function (ports, and slots for expansion cards) 
· Slots for expansion cards (or adapter cards) – circuit boards that provide additional functionality
· Sound card – provides a connection for the speakers and microphone
· Video card – provides a connection for the monitor 
· On a desktop, the motherboard is located inside the system unit
· In a laptop or all-in-one computer, the system unit is combined with the monitor and the keyboard into a single package 
· Laptops have video and sound capabilities integrated into their motherboards
· High-end desktops use expansion cards to provide video and sound capabilities
· A network interface card (NIC) – enables your computer to connect with other computers or to a cable modem to facilitate a high-speed Internet connection (is often integrated into the motherboard) 

Memory

Random access memory (RAM) is the place in a computer where the programs and data the computer is currently using are stored 
· The entire contents of RAM are erased when you turn off the computer; RAM is a temporary or volatile storage location 
· To save data permanently, you need to save it to your hard drive or to another permanent storage device 

Read-only memory (ROM) – ROM holds all the instructions the computer needs to start up when it’s powered on
· Instructions stored in ROM are permanent, making ROM a nonvolatile storage location (the data is not erased when the power is turned off)

Processing

Central Processing Unit (CPU or processor) - controls all the functions performed by the computer’s other components and processes all the commands issued to it by software instructions; “brains” of the computer
· Processor speed is measured in units of hertz (Hz) 
· Hertz is a measurement of machine cycles per second
· A machine cycle is the process of the CPU getting the data or instructions from RAM and decoding the instructions into something the computer can understand 
· Once the CPU has decoded the instructions, it executes them and stores the result back in system memory
· Current systems run at speeds measured in gigahertz (GHz), or billions of machine cycles per second

The number of cores, or processing paths, a process has determines CPU performance; processors can have up to eight different paths, allowing them to process more than one instruction at a time 
· Single-core and dual-core are multi-core processors; CPUs can work in parallel, processing two or more separate programs at the same time instead of switching back and forth between them 

Storing Data and Information 
· RAM is volatile storage, and cannot be used to store information indefinitely 
· The following are example of nonvolatile storage devices that save data and information permanently 

Hard Drives

Hard disk drive (HDD or hard drive) is your computer’s primary device for permanent storage of software and documents; the hard drive is a nonvolatile storage device (holds the data and instructions your computer needs permanently, even after the computer is turned off)

Internal hard dive – resides within the system unit and holds all permanently stored programs and data 

External hard drives – offer similar storage capacities but reside outside the system unit and connect to the computer via a port

Mechanical hard drives – have spinning platters on which data is saved 

Solid-state drive (SSD) – use solid-state memory and have no moving parts, so they’re more efficient, run with no noise, emit little heat, and require little power; used for laptop storage

Permanent storage devices:
· Located in desktop and laptop computers in a space called a drive bay

1. Internal drive bays cannot be seen or accessed from outside the system unit; a computer’s primary nonvolatile storage 
2. External drive bays can be seen and accessed from outside the system unit; house CD and DVD drives
· Desktop computers have empty external drive bays that can be used to install additional drives 
· Laptop computers do not give the ability to add additional drives 
· Expansion is done by attaching an external drive to the computer through a USB port
Cloud Storage

· Storing data on the cloud allows you to access it from almost any computing device that is connected to the Internet 

Cloud storage – refers to nonvolatile storage locations that are maintained on the Internet (in the “cloud”) rather than storing your files solely on a local device; 

Portable Storage Options 

Portable external hard drives – essentially internal hard drives that have been made portable by enclosing them in a protective case and making them small and lightweight; attach to computer via a USB port 

Flash drive/ USB drive – uses solid-state flash memory; a means of storing data; flash drives plug into USB ports 

Flash memory card – use solid-state flash memory; allow you to transfer digital data between your computer and devices such as digital cameras, printers, and smartphones.

Optical Storage

Optical drive – can read from and write to CDs, DVDs or Blu-ray discs; data is saved to such discs as tiny pits that are burned into the disc by a high-speed laser

Compact discs (CDs) – created to store audio files

Digital video (or versatile) discs (DVDs) – same size and shape as CDs but can story up to 14 times more data than CDs

Blu-ray discs (BDs) - same size and shape as CDs and DVDs but can hold as much as 50 GB of data (4.5 hours of movies in HD digital format)

BD-ROM drives – add HD storage capacity to your system 









Connecting Peripherals to the Computer  

Port – a place through which a peripheral device (i.e. monitor, keyboard) attaches to the computer so that data can be exchanged between it and the operating system 

High-Speed and Data Transfer Ports

Thunderbolt ports – useful for laptops and ultrabooks because one Thunderbolt port can allow you to connect up to six different peripherals to your computer; the fastest data transfer port for computers today

Universal series bus (USB) port – port type most commonly used to connect input and output devices to the computer; can connect a wide variety of peripherals (keyboards, printers, mice, smartphones, flash drives)

FireWire 800 – provides a fast transfer rate; devices such as external hard drives and digital video cameras benefit from the speedy data transfer capabilities

Connectivity and Multimedia Ports

Connectivity port  - gives you access to networks and the Internet

Ethernet port – transfers data a high speeds; an Ethernet port can connect your computer to a cable modem or to a network 

Audio ports – connect headphones, microphones and speakers to the computer

High-definition multimedia interface (HDMI) port – most common multimedia port; used to connect monitors, TVs and gaming consoled to computing devices and handle both audio and video data

Video graphics array (VGA) port and the digital video interface (DVI) port – two ports which older LCD monitors and televisions connect 

Adding Ports: Expansion Cards and Hubs

· Expansion cards fit into an open expansion slot on the motherboard in a desktop computer to provide additional ports 
· An expansion hub is a device that connects to one port to provide additional ports 






Power Controls

Power supply – turns my computer on and off; housed inside the system unit, transforms the wall voltage to the voltages required by computer chips

Cold boot – powering on your computer from a completely turned off state 
· Only need to shut down the computer completely when you need to repair or install hardware in the system unit or move it to another location 
· If you only use your computer for a little while each day, it is best to power it off completely after each daily use

Sleep mode – main method of power management; all documents, applications and data you were using remain in RAM (memory), where they’re quickly accessible when you restart your computer 
· Good option to choose if you won’t be using your computer for a short time 

Hibernate option – data is stored on your hard drive instead of in RAM and your computer is powered off
· Uses much less battery power than Sleep
· Good option if you won’t be using your laptop for a long time and won’t have an opportunity to charge it 

Warm boot – restarting the system while the computer is powered on 
· Used when the operating system or other software applications stops responding or if you have installed new programs 

Setting it All Up

Ergonomics – refers to how you set up your computer and other equipment to minimize your risk of injury or discomfort  

· Using proper equipment that is adjusted correctly helps prevent repetitive strain injuries while working at a computer

How To Avoid Injuries When You Are Working At Your Computer 

· Position your monitor correctly – top of monitor at or below eye level
· Purchase an adjustable chair with back support to support your lower back region 
· Assume a proper position while typing – adjustable height keyboard tray and wrist rest 
· Take breaks – rest your eyes, as staring at a screen for long periods can lead to eyestrain
· Ensure the lighting is adequate – eliminate sources of direct glare (light shining directly into your eyes) or reflected glare (light shining off the computer screen)


Devices Available for People with Disabilities

· For visually impaired users, voice recognition is an input option
· People with motor control issues can use special trackballs that can be manipulated with one finger and can be attached to almost any surface, including a wheelchair 
· When arm motion is restrained, head-mounted pointing devices can be used 

Innovations in Printing

Cloud Printing – service that let’s you configure your printer so you can access them from mobile devices using an Internet connection

3-D Printing – enables people to turn 3-D designs into real physical models 
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