[bookmark: _GoBack]CIS 1200 – Chapter 2

A computer is a data-processing device that performs 4 major functions:

1. Input: It gathers 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 use.
4. Storage: It saves data and info for later use. 

What’s the difference between data and information: In computer terms, data is a representation of a fact, a figure, or an idea.  Data can be a number, a word, a picture, or even a recording of a sound.  The name Zoe is a piece of data.  Information is data that has been organized or presented in a meaningful fashion.  Contact listing’s showing Zoe can be reached by phone at (713) 555-5555 makes previous data suddenly become useful, it then becomes information.

How do computers interact with data and information: Computers are excellent at processing (manipulating, calculating, or organizing) data into information.  To get a student ID card requires you provide personal data (name and address).  Then a picture is taken (collecting more data).  This information is processed and then the organized output of the data is represented as information on a physical identification card.

How do computers process data into information? Computers work exclusively with numbers (no words).  To process data into information, comps need to work in a language they understand.  This language is called binary language, and it consists of two digits: 0 and 1.  Each 0 and 1 is a binary digit, or bit for short.  Eight bits combine to create one byte.  In comps, each letter of the alphabet, each number, and each special character (@) consists of a unique combo of eight bits.  

What else can bits and bytes be used for? Bits and bytes aren’t only used as the language that tells the comp what to do, but also they’re what the comp uses to represent the quantity of data and information that it inputs and outputs.  To make it easier to measure the size of data files, we use units of measurement like: Kilobytes (1000 bytes), megabyte (1 million bytes), gigabyte (1 billion bytes), and terabyte ( 1 trillion bytes).  Today, most PC’s can store terabytes of data; business comps can store a petabyte (one thousand terabytes).  Google processes more than 1 terabyte of generated data per hour. 

How does your computer process bits and bytes? The computer uses a combo of hardware and software to process data into information and enables one to complete tasks like writing or playing games.  Hardware is any type of the comp you can physically touch.  Software are the computer programs and applications that run on the computer.  Application software is the set of programs you use on a comp to help carry out tasks like writing a paper.  System software is the set of programs that enables the computer’s hardware devices and application software to work together.  The most common system software is the operating system – the program that controls the way in which the computer system functions. It manages the hardware of the computer system (i.e. printer).
Are all computers the same? There are two basic designs of comps: portable and stationary.  A notebook comp (laptop) is a portable comp that has a keyboard, monitor, and other devices integrated into a compact shell.  Notebooks are powered by a battery or an AC adapter.  A netbook is a small version of a notebook (7-10 inches wide) and has a longer battery life than a notebook.  A tablet PC is similar to a notebook, but the monitor swivels and folds flat.  Users then issue commands with a stylus and input text via a virtual keyboard.  A tablet computer is a mobile comp integrated into a flat multitouch-sensitive screen.  A desktop computer is intended for use at a single location (stationary) and use peripheral devices – a component, such as a monitor or keyboard that is not directly integrated into the comp.  An all-in-one computer (iMac) doesn’t use a separate tower, because these comps house the processor and memory into the monitor unit.

Other types of computers? There are computers that you will likely never come into contact with: A mainframe is a large, expensive comp that supports hundreds of users simultaneously.  Used mainly in offices where many ppl are working on similar operations.  Mainframes excel at executing many different comp programs at the same time.  A supercomputer is a specially designed comp that can perform complex calculations extremely fast.  Supercomputers are used in situations in which complex models requite intense mathematical calculations are needed (weather forecasting).  The main difference between a supercomputer and mainframe is that supercomputers are designed to execute a few programs as quickly as possible, where mainframes are designed ot handle many programs running at the same time, but at a slower pace.  An embedded computer is a specially designed computer chip that resides in another device, such as your car.  Embedded comps are self-contained comp devices that have their own programming an typically don’t receive input from an individual.

Input Devices: An input device enables you to enter data (text, images, sounds) and instructions (user responses) into the comp.  A keyboard is used to enter typed data and commands, and a mouse is used to enter user responses.  Other input devices include microphones, scanners, and digital cameras, which input sounds, non-digital text, and digital images, respectively.    

Are all keyboards the same?  Most comps come with a QWERTY keyboard, which is the standard English-language keyboard layout.  The qwerty layout was originally designed for typewriters and was meant to slow typists down and prevent the keys from jamming.  Although the qwerty layout is considered inefficient, efforts to change to more efficient layouts (the Dvorak keyboard); haven’t been met with public interest.  This alternative keyboard puts the most commonly used letters on “home keys,” which are the keys in the middle row of the keyboard.  You can change to the Dvorak layout without buying a new keyboard by using the Windows OS and changing the keyboard layout.  This layout can be beneficial for ppl who suffer carpal tunnel syndrome due to it being a lesser strain on the hands.
Notebook keyboards: Smaller notebook keyboards (14” under) are more compact than standard keyboards and have fewer keys.  To retain functionality, many of the notebook keys have alternative functions (i.e. no separate number pad and use function key combos with number keys to serve as an ulterior method of performing an action).
Alternative Keyboards: Flexible keyboards are useful if one wishes to have a full-size keyboard for their notebook.  It can be rolled up and plugged in via a USB port.  Virtual laser keyboards project the image of a keyboard and sensors detect motion of the user’s fingers as they type on a flat surface. Data is transmitted via Bluetooth technology, which is a wireless transmission standard that facilitates the connection of electronic computing devices, i.e. smartphones and comps to peripheral devices such as keyboards and headsets.  Gamers love keyboards like the DX1 from Ergodex, which allows for placement of the keys in nay position on the keyboard pad and the keys can be programmed to execute individual keystrokes or macros (a series of tasks) to perform specific tasks.

Effectively using a keyboard: Function keys act as shortcut keys you press to perform special tasks (referred to as “F” keys, i.e. F1).  Each software application has its own set of tasks assigned to various function keys.  The F2 key moves test in Word but allows editing of the active cell in Excel.  Many keys are universal: the F1 key is the help key in most applications.  The Control key (Ctrl) is used in combo with other keys to perform shortcuts and special tasks.  Holding down the Ctrl key while pressing B adds bold format to selected text  The Insert key is a toggle key because its function changes between one of two options each time it’s pressed.  Toggle on: the Insert key inserts new text within a line of existing text.  Toggle off: the Insert key replaces existing characters with new characters as you type.  Other toggle keys include the Num Lock key and the Caps lock key.  The Windows key is specific to the Windows OS.  Used alone, it opens the Start menu, although you can use it in combo with other keys to perform shortcuts (Windows key + M = minimizes all windows).

All conventional keyboards connected via wires? Wireless keyboards provide additional flexibility since there aren’t wires.  Wireless keyboards are powered by batteries and these keyboards send data to the comp using a form of wireless technology that uses radio frequency (RF).  A radio transmitter in the keyboard sends out radio wave signals that are received through a small receiving device plugged into the USB port or a Bluetooth receiving device that is contained in the system unit.  RF keyboards used with home comps can work from 6-30 ft away, while keyboards used in auditoriums can be placed 100 ft away from the comp.  

What kind of Mice are there? The most familiar mouse type is the optical mouse.  An optical mouse uses an internal sensor or laser to detect the mouse’s movement.  The sensor sends signals to the comp, telling it where to move the pointer on the screen.  This type of mouse doesn’t require a mouse pad.  Most mice have two or three buttons that enable you to execute commands and open shortcut menus.  Many mice have additional programmable buttons that let you quickly maneuver through web pages (Naga Epic).  The Cyborg RAT9 is customizable to fit any size hand and grip style.  

Wireless Mice? Wireless mice use batteries and send data to the comp by radio frequency or Bluetooth.  A wireless keyboard and mouse usually can share the same RF receiver.  Small, compact devices like the MoGo Mouse are designed for portability.  It fits into a peripheral slot on the side of a notebook, which stores, protects, and charges it.
Other tasks possible with a mouse? One some new mouse models, Microsoft and Logitech provide features such as: Magnifier: pulls up a magnification box to enhance viewing of hard to read images (useful for ppl with disabilities).  Web search: Allows for quick highlighting of a word or phrase and then press the search button on the mouse to start a Web search.  File storage: Includes a wireless USB receiver that contains flash memory to store/back up your files.

Notebook computers include a mouse? Most notebooks have an integrated pointing device such as a touch pad/ track pad.  Most touch pads are sensitive to taps, interpreting them as mouse clicks.  Many notebooks also have buttons beneath the pads to record mouse clicks.  Some notebooks incorporate a trackpoint device, a small, joystick-like nub that allows you to move the cursor with the tip of your finger.

Input devices used with games? Game controllers, such as joysticks, game pads, and steering wheels are also considered input devices because they send data to the comp.  Game controllers similar to the ones used on the Xbox 360 are also available for use with comps.  Force-feedback joysticks and steering wheels deliver data in both directions.  They translate your movements to the comp and translate its responses into forces on your hands.

How else can I input data and commands: A touch screen is a display screen that responds to commands initiated by a touch with a finger or stylus.  Tablet PC’s were one of the first devices with touch-screen capabilities.  Another way to input data is through use of a digital pen.  This pen works in conjunction with a flash drive (electronic storage device that connects to a USB port).  You can write with the pen on any conventional paper.  The pen captures your writing and then wirelessly transmits and stores it in the flash drive.  You can then use the flash drive to translate your writing into digital text.

Input digital images into a computer? Digital cameras and cell phones are common devices for capturing pictures and all are considered input devices.  These devices either connect to with a data cable or transmit data wirelessly.  The comp automatically recognizes these devices when they’re connected and makes the input of the digital data to the comp simple and easy.  Scanners also input images.  They work like a photocopy machine, but instead of generating the image on paper, they create a digital image.  

Capture live video from a computer or device? A webcam is a small camera that sits on top of a computer monitor or is built into the device.  Webcams are able to capture still images, but are used mostly for capturing and transmitting live video (sometimes in HD).  Videoconferencing technology allows a person using a comp with a webcam and mic to transmit video and audio across the Internet.  Video call sites like ooVoo make it easy to videoconference with as many as 12 ppl.  

Ethical Computing: The Computer Ethics Institute developed the Ten Commandments of Computer Ethics, which is widely cited as a benchmark for companies that are developing computer usage and compliance policies for employees.  These guidelines are applicable for schools and students as well.  They are as follows:
1. Avoid cuasing harm to others when using comps
2. Don’t interfere with other ppl’s efforts at accomplishing work w/ comps.
3. Resist the temptation to snoop in other ppl’s comp files.
4. Don’t use comps to commit theft.
5. Agree not to use comps to promote lies.
6. Don’t use software (or make illegal copies for others) w/o paying the creator for it.
7. Avoid using other ppl’s comp resources without appropriate authorization or proper compensation.
8. Don’t claim other ppl’s intellectual output as your own.
9. Consider the social consequences of the products of your comp labour.
10. Only use comps in ways that show consideration and respect for others.

 The US has enacted laws that support some of these guidelines, such as Guideline 6, the breaking of which would violate copyright laws and Guideline 4, which is enforceable under numerous federal and state larceny laws.  Other guidelines, however, require subtler interpretation as to what behaviour is unethical because there are no laws designed opt enforce them. 

Why would I want to input sound to my computer?  You can conduct audio conferences with work colleagues, chat with family and friends over the Internet instead of using a phone, record podcasts, and more.  Inputting sound to your computer requires using a microphone – a device that allows you to capture sound waves and transfer them to digital format on your comp.  Most notebooks come with built-in mics, and some desktop comps come with inexpensive mics. 
 
What types of mics are available? Unidirectional mics pick up sound from only one direction.  They’re best used for recording podcasts with a single voice or making phone calls over the Internet with only one person.  Omnidirectional mics pick up sounds from all directions at once.  They’re best used for recording more than one voice, such as during a conference call.  Bidirectional mics receive sound equally from the front and back of the mic, and are especially good for interviews.  Clip-on mics (called lavalier microphones) are useful in environments such as presentations, where you need to keep your hands free.  Close-talk microphones, which are usually attached to a headset, facilitate using speech-recognition software, videoconferencing, or making phone calls.  With a mic attached to headset, your hands are free to perform other tasks, and the headset allows you to listen as well.

Input devices available to people with disabilities? For visually impaired users, voice recognition is an obvious option.  For those users whose visual limitations are less severe, keyboards with large keys are available.  Keyboards that display on a touch screen can make input easier for some individuals.  These keyboards are displayed as graphics on the computer monitor.  There are also keyboards designed for ppl who can only use one hand, such as the Maltron keyboard.  Ppl with motor control issues can use special trackballs that can easily 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.  These involve cameras on the monitor and a device attached to the head.  When the user moves his head, the camera detects the movement, which control the cursor on the screen.  In this case, mouse clicks are controlled by a switch that can be manipulated by the users hands or feet.

Output Devices:  An output device enables one to send processed data out of their comp in the form of text, pics, sounds, or video.  One common output device is a monitor or display screen, which displays text, graphics, and video as soft copies (only visible on screen).  Another common output device is a printer, which creates hard copies (you can touch) of text and graphics.  Speakers would be considered output devices for sound. 

Different types of monitors?  The most common type of monitor is a liquid crystal display (LCD).  An LCD monitor, also called a flat-panel monitor, is light and energy efficient.  Some newer monitors used light-emitting diode (LED) technology, which is more energy efficient, and may have better colour accuracy and thinner panels than LCD.  These flat panel monitors have replaced the cathode ray tube (CRT) monitor.  CRT monitors are difficult to find or buy because they’ve become legacy technology, or computing devices or peripherals that use techniques, parts, and methods from an earlier time that are no longer popular.  Although legacy technology may still be functional, it is quickly being replaced by newer technological advances.  Organic light-emitting diode (OLED) displays use organic compounds that produce light when exposed to an electric current.  Unlike LCD and LED, OLED doesn’t require a backlight to function and therefore draw less power and have a much thinner display.  They are also brighter and more environmentally friendly than LCD’s.  Because of their lower power needs, OLED displays run longer on a single battery charge than do LED’s, which is why this technology is currently being used in small screens of mobile devices.

How do LCD monitors work? Monitor screens are grids made up of millions of tiny dots, each of which is called a pixel.  Illuminated pixels create the images ppl see on their monitors.  Each pixel is actually composed of three subpixels of red, blue, and green.  LCD monitors are made of two or more sheets of material filled with a liquid crystal solution.  A fluorescent panel at the back of the LCD monitor generates light waves.  When electric current passes through the liquid crystal solution, the crystals move around and either block the fluorescent light or let the light shine through.  This blocking or passing of light by the crystals causes images to form on the screen.

Factors that affect the quality of an LCD monitor: When choosing an LCD monitor, thee are several factors to consider, such as aspect ratio and resolution.  The aspect ratio is the width-to-height proportion of a monitor.  Traditionally, aspect ratios have been 4:3, but newer monitors are available with an aspect ratio of 16:9 or 16:10.  The screen resolution reflects the number of pixels on the screen.  An LCD monitor may have a native resolution of 1600 X 1200 meaning it contains 1600 vertical columns with 1200 pixels in each column.  The higher the resolution, the sharper and clearer the image will be.  You can change the resolution of an LCD monitor beyond its native resolution, but the images will become distorted.  Other factors to consider with quality of an LCD are:
Contrast ratio: This is a measure of the difference in light intensity between the brightest white and the darkest black that the monitor can produce.  If the contrast ratio is too low, colours tend to fade when you adjust the brightness to a high or low setting.  A contrast ratio between 400:1 and 1000:1 is preferable.  Some monitors may sport a dynamic contrast ratio that may be 10,000:1 or 50,000:1.  This measurement is taken when the backlight is turned off completely; normal contrast ratio measurements have the backlight dimmed to its lowest setting but not completely off.  In normal use, the backlight is not turned off, so the dynamic contrast ratio is not a relevant measure, unless one is using an LED monitor. 

Viewing angle: A measurement in degrees that tell how far you can move to the side of (or above or below) the monitor before the image quality degrades to unacceptable levels.  For monitors that measure 17 inches or more, a viewing angle of at least 150 degrees is usually recommended.
Brightness: Measured as candelas per square meter, brightness is a measure of the greatest amount of light showing when the monitor is displaying pure white.  A brightness level of 300 cd/m2 or greater is recommended. 
Response time: This is the measurement (in milliseconds) of the time it takes for a pixel to change colour.  A lower response time value means faster transitions; therefore moving images will appear less jerky on the monitor.  

Bigger screen size always better? The larger the panel, the larger number of pixels it can display.  For example, a 27-inch monitor can display 2560 x 1440 pixels, while a 21.5 inch monitor may only be able to display 1680 x 1050 pixels.  Larger screens can also allow you to view multiple documents or Web pages at the same time, creating the effect of using two separate monitors side by side.  However, cost is an issue.  Buying two smaller monitors might be cheaper than buying one large monitor.

Other features to look for in an LCD monitor? Some monitors (especially notebooks) come with built-in features like speakers, webcams, and mics.  A built-in multiformat card reader is convenient to display images directly on the monitor or to download pics  quickly from a camera memory card to the PC.  LCD monitors should also have a USB port.  This enables one to connect extra peripherals easily w/o reaching around the back of the PC.  If one wishes to connect a gaming console or DVD player, monitors with video ports is essential for easy access.  

How to show output to a large group of people? It is good to use a projector, a device that can project images from your screen onto a wall or viewing screen.  Projectors are commonly used in business and educational settings like conference rooms.  Some projectors (3M MPro 150) are small enough to fit in the palm of your hand.  These would be ideal for business ppl that have to make presentations at client locations.  Entertainment projectors, such as the Wonderwall, include stereo speakers and an array of multimedia connectors, making them a good option to use for in the home.  If a laptop is equipped with an HDMI port, it can be connected directly to an HDTV.  Although you could connect your laptop with a DVI port, by using HDMI, you only need the one cable, eliminating the need for additional audio cables.
How Touch Screens work: Touch-screen technology was developed in 1971, and used primarily with ATMs and fast-food order displays.  Three basic systems are used to recognize a persons’ touch: resistive, capacitive, and surface acoustic wave.  All of these systems require the basic components of a touch-responsive glass panel, controller, and software driver, combined with a display and a comp processor.  The resistive system maps the exact location of the pressure point created when a user touches the screen.  The capacitive system uses the change in the electrical charge on the glass panel of the monitor that is created by the user’s touch to generate a location.  Surface acoustic wave system uses two transducers (electrical devices that convert energy from one form to another) that are placed along the x and y axes of the monitor’s glass plate.  Reflectors, which are also placed on the glass, are used to reflect an electrical signal sent from the sending transducer to the receiving transducer. The receiving transducer determines whether the signal has been disturbed by a touch event and locates the touch instantly.  With all three systems, the display’s software driver translates the touch into something the operating system can understand. 

Because the resistive system uses pressure to register a touch, it doesn’t matter if the touch is created by a finger or stylus.  A capacitive system must have a conductive input, so a finger is required.  The surface acoustic wave system allows touches by any object.  iPhone introduced a feature with touchscreen’s called multi-touch.  Many tablets and smartphones now have this feature and their screes have the capacitors arranged in a coordinate system so the circuitry can sense changes at each point along the grid.  Consequently, every point when touched on the grid generates its own signal, and can do so even simultaneously as other signal is also being generated.  The signals are then relayed to the device’s processor.  This allows the device to determine the location and movement of simultaneous touches in multiple locations.     

What are the different types of printers? There are two primary categories of printers: inkjet and laser, both of which are considered nonimpact printers.  A nonimpact printer sprays ink or uses laser beams to transfer marks onto paper.  Most have totally replaced impact printers.  An impact printer has tiny hammer keys that strike the paper through an inked ribbon, making marks on the paper.  The most common impact printer is the dot-matrix printer.  The dot-matrix printer for most ppl is now only legacy technology. 

Advantages of inkjet printers? An inkjet printer is the standard printer found in most homes.  They are affordable and produce high-quality colour printouts quickly and quietly.  They spray tiny drops of ink onto paper and are great for printing black and white text as well as colour images.  When loaded with the right paper, high-end inkjet printers can print images that look like professional-quality photos.  One thing to consider when buying an inkjet is the type and cost of the ink cartridges the printer needs.  Some printers used two cartridges: black and colour.  Other printers use four or more cartridges, typically black, magenta, cyan, and yellow.



Why would I want a laser printer? Laser printers are most often used in office or classroom settings due to their faster printing speed and higher-quality production.  A laser printer uses laser beams and static electricity to deliver toner onto correct areas of the page.  Heat is used to fuse the toner to the page.  If one wishes to print a high volume of pages, consider a laser printer.  When you include the price of toner in the overall cost, laser printers can be more economical than inkjets.

Wireless printers? Wireless prtining allows several ppl to print to the same printer from different places.  There are two types of wireless printers: WiFi and Bluetooth.  Both have a range of up to 300 feet.  WiFi, however, sends data more quickly than Bluetooth.  If a printer is not Bluetooth enabled, one can add Bluetooth by plugging a Bluetooth adapter into a USB port.  This can be great for taking advantage of an opportunity for a printing solution to print the pics stored on one’s smartphone or other portable device.

Other types of specialty printers? An all-in-one printer is a device that combines the functions of a printer, scanner, copier, and fax into one machine.  All-in-one printers can use either inkjet or laser technology.  A plotter is another type of printer.  Plotters produce oversize pictures that require the drawing of precise and continuous lines, such as maps and architectural plans.  Plotters used a comp-controlled pen that provides a greater level of precision than the series of dots that laser or inkjet printer are capable of making.  A thermal printer is another kind of specialty printer.  These printers work either by melting wax-based ink onto ordinary paper (called thermal wax transfer printing) or by burning dots onto specially coated paper (called direct thermal printing).  They’re used in stores to print receipts and in airports for electronic ticketing.  Thermal printers are also emerging as a popular technology for mobile and portable printing in conjunction with smartphones and similar devices. 

Selecting the best printer? One needs to decide what their primary printing need is.  If one is to use their printer primarily for to print digital images, than a photo printer is best.  If not, then a general purpose printer would be best.  General purpose printers have finer, faster text output, where photo printers have a more distinctive colour output.  It’s also important to determine whether you just want a printer or an all-in-one device.  In addition, one should decide if they want an inkjet or laser printer, and whether wireless printing is something appealing to the individual.  

Speed: A printer’s speed determines how many pages it can print per minute.  Print speed is expressed as pages per minute (PPM).  Printing speeds vary by model and range from 8 ppm to 38 ppm for both laser and inkjet printers.  Text documents in black and white print faster than documents in colour.
Resolution: Printer resolution (printed image clarity) is measured in dots per inch (dpi), which is the number of dots of ink in a one-inch line.  The higher the dpi, the greater the level of detail and quality of the image.  The dpi will differ for colour output than for black and white output.  For general-purpose printing, 1200 dpi is sufficient.  For printing photos. 4800 dpi is better.  The di for professional photo-quality is twice that.

Colour output: Inkjet printers with four and six cartridges (light cyan and light magenta) offer the highest quality output.  The best setup to have is an individual ink cartridge for each colour so you can only replace the specific colour cartridge that is empty.  Colour laser printers have four separate ink cartridges (black, cyan, magenta, and yellow), and the ink is blended in various qualities to produce the entire colour spectrum.
Use and cost of the printer: Printing mostly back and white and text-based documents would result in a black and white laser printer being the best option because of its printing speed and overall economy for volume printing.  If you’re planning to print colour photos, than an inkjet printer or colour laser printer is a must, even though the cost per page is higher.  One must keep in mind the printer’s reported duty cycle.  A duty cycle is a manufactures figure that refers to how long a machine can keep operating before it needs a rest.  For a printer, the duty cycle generally refers to the number of printed pages the printer can reliably produce on a monthly basis.  If you buy a printer with a duty cycle of 1000 copies per month, and you only print 100 copies per month, then you will have over-purchased.  
Cost of consumables:  One should carefully investigate the cost of consumables (cartridges and paper).  The cost of inkjet cartridges often can exceed the cost of the actual printer.  Reviews in consumer magazines can help one evaluate the overall cost of producing documents with a particular printer.  

Printer Paper: If one is printing text-only documents for personal use, then using low-cost paper is fine.  One may also want to consider selecting draft mode in the printer settings to conserve ink.  If one is printing more formal documents such as a resume, it may be prosperous to choose a higher-quality paper and adjust print settings from “normal” to “best”.  The weight of paper is measured in lbs, with 20 lbs beings standard.  A heavier paper would be best for projects such as brochures, but it is important to know if the printer in question can handle the added thickness.  The degree of paper whiteness is a matter of personal preference.  Generally, the whiter the paper, the brighter the printed color.  However, for more formal documents (resume) a creamier colour would be best.  The brightness of paper usually varies from 85-94.  The higher the number, the brighter the paper.  Opacity (the show through of print from both sides) is also important if you’re printing on both sides of the paper because it determines the amount of ink that shows through the opposite side of the paper.  If you’re printing photos, then paper quality can have a big impact on the results.  Photo paper comes in a variety of textures like matte to high gloss.  For a photo-lab look, high gloss paper is the best choice.  Semigloss is good for portraits, while a matte surface is used for black and white photo printing.       

Output devices for sound: Most comps include inexpensive speakers.  A speaker is an output device for sound.  These speakers are sufficient to play the standard audio clips you find on the web and usually enable you to participate in videoconferencing.  However, if you plan to digitally edit audio files, then you may want to upgrade to a more advanced speaker system, such as ones that include subwoofers and surround-sound.  A surround-sound speaker is a system for speakers and audio processing that envelopes the listen in a full 360 degrees of sound.  If you work closely with others, then you mat need to use headphones or earbuds for your sound output to avoid distracting other ppl.
Processing and Memory on the Motherboard: The motherboard is the main circuit board that contains the central electronic components of the comp, including the comp’s processor (its brain), its memory, and the many circuit boards that help the comp function.  On a desktop, the motherboard is located inside the system unit, the metal or plastic case that also houses the power source and all the storage devices (CD/DVD drive and hard drive).  With a notebook comp, the system unit is combined with the monitor. 

What’s on the motherboard? The motherboard is the main circuit board that contains the set of chips that powers the system, including the central processing unit (CPU).  the motherboard also houses ROM, RAM, and cache, the chips that provide the short-term memory for the comp.  The motherboard also includes slots for expansion cards ( or adapter cards), which are circuit boards that provide additional functionality.  Typical expansion cards found in the system unit are sound and video cards.  A sound card provides a connection for the speakers and mic, whereas a video card provides a connection for the monitor.  Many low-end comp models have video and sound capabilities integrated into their motherboards.  High-end models use expansion cards to provide video and sound capabilities.  Other expansion cards provide a means for network and internet connections.  These include the modem card, which provides the comp with a connection to the Internet via a phone-line, and a network interface card (NIC), which enables your comp to connect with other comps or to a cable modem to facilitate a high-speed Internet connection.  

What is RAM? Random Access Memory is the place in a comp where the programs and data the comp is currently using are stored.  RAM is much faster to read from and write to than the hard drive and other forms of storage.  The processor can request the RAM’s contents, which can be located, opened, and delivered to the CPU for processing in a few nanoseconds.  The RAM is a series of small cards (called memory cards or memory modules) plugged into slots in the motherboard.  Because the entire contents of RAM are erased when you turn off the comp, RAM is temporary or volatile storage location.  To save data permanently, you need to save it to the hard drive or to another permanent storage device like flash drive.  RAM is like the comps temporary memory, while the hard drive is its permanent memory.

Other memory besides RAM? The motherboard also contains a form of memory called read-only memory (ROM).  ROM holds all the instructions the comp needs to start up when it is powered on.  Unlike data stored in RAM, which is volatile storage, the instructions stored in ROM are permanent, making ROM non-volatile storage.  This means that the data is not erased when the power is turned off.

What is the CPU? The central processing unit (CPU, or processor) is sometimes referred to as the “brains” of the comp because it controls all the functions performed by the comp’s other components and processes all the commands issued to it by software instructions.  Modern CPU’s can perform as many as tens of billions of tasks per second w/o error, making them extremely powerful components.   


Processor speed measured? It is measured in units of hertz (Hz).  Hertz means “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 comp can understand.  Once the CPU has decoded the instructions, it executes them and stores the result back into system memory.  Current systems run at speeds measured in gigahertz (GHz), or billions of machine cycles per second.  However, CPU clock speed alone doesn’t determine the performance of the CPU.

Other determinants of processor performance? Another important factor in processor performance is the number of cores, or processing paths, a processor has.  Initially, processors could only handle one instruction at a time.  Now, processors have ben designed so that they can have two, four, and eight different paths, allowing them to process more than one instruction at a time.  Applications such as virus protection software and the OS, which are always running behind the scenes, can have their own processors, freeing up the other processors to run other applications.   

Besides cores, what else determines processing power? Other factors should be considered, like the cache memory and front side bus (FSB).  Front side bus determines how fast data is exchanged between the CPU and RAM.  The “best” processor will depend on an individual’s particular needs and is not always the processor with the highest GHz and the greatest number of cores.  Intel has created a pictorial rating system for CPU chips.  Intel uses 1-5 stars to illustrate the relative computing power of each type of CPU.

Are there different kinds of hard drives? The hard disk drive (HDD) is your comp’s primary device for permanent storage of software and documents.  The hard drive is a non-volatile storage device.  Today’s internal hard drives, with capacities as much as 3 TB’s, can hold more data than would fit in the books in a school’s library.  External hard drives reside outside the system unit, and connect to the comp via a USB or FireWire port.  The most common type of hard drive has moveable parts – spinning platters, a moving arm with a read/write head.  However, recently, the solid-state drive (SSD) has become a more feasible option for desktop and laptop storage.  SSDs have no moving parts, so they’re more efficient, rune w/ no noise, emit very little heat, and require very little power.  Also, they’re less likely to fail after being dropped.  The small flash drives that ppl carry around use solid state technology.  

Some permanent storage devices are located in your desktop or notebook comp in a space called a drive bay.  There are two kinds of drive bays – internal and external.  Internal drive bays cannot be seen or accessed from outside the system unit.  These are generally reserved for internal hard drives.  External drive bays can be seen and accessed from outside the system unit.  External drive bays house CD and DVD drives, for example.  On desktop comps, sometimes there are empty external drive bays that can be used ot install additional drives.  Notebook comps generally don’t give you the ability to add additional drives.  Such expansion is done by attaching an external drive to the comp through a USB port.

Taking files with me? For large portable storage needs, there are portable external hard drives, which are small enough to fit in a pocket and have storage capacities of 1-2 TB’s and attach to a comp via a USB port.  Most of these portable external hard drives, such as My Passport, don’t use solid state technology, so care should be taken in their transport.  A flash drive uses solid-state flash memory, storing information on an internal memory chip.  Because these drives contain no moving parts, they’re quite durable.  Often flash drives are combined with other devices, such as pens or pocketknives for added convenience.  Flash drives have significant storage capacity – currently as much as 256 GB.  When you plug a flash drive into a comp’s USB port it appears as another disk drive.  One can write data to it or read data from it in the same manner as reading and writing data to and from hard drives.

Another convenient means of portable storage is a flash memory card such as a Memory Stick of Compact Flash card.  Like the flash drive, memory cards use solid-state flash memory.  Most desktops and notebooks include slots for flash memory cards, but if your comps not equipped, there are memory card readers that can be plugged in via USB.  Flash memory cards let ne transfer digital data between the comp and devices such as digital cameras, smartphones, and printers.  Although really small (size of a stamp), these memory cards have capacities that exceed the capacity of a DVD.     
