
Module 1 (Chapter 2):Looking at Computers: Understanding the Parts
A computer is a data processing device that performs four major functions:
1. It gathers data, or allows users to input data.
2. It processes that data into information.
3. It outputs data and information.
4. It stores data and information.

What is the difference between data and information?
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 sound (E.g.: the number 5148154370 and the names Beavis and Butthead)

Information: is data that has been organized and presented in a meaningful fashion. (E.g. Beavis can be reached at 5146969696)

-Computers are excellent at: processing (manipulating, calculating, or organizing) data into information.

Binary language
· consists of two digits : 0 and 1
· everything a computer does, is broken down into a series of 0s and 1s
Binary digit(or bit)
· each 0 and 1 is a binary digit, or bit for short
Byte
· Combination of eight binary digits or bits
· In computers, each letter of the alphabet, each number, and each special character consists of a unique combination of eight bits, or a string of eight
0s and 1s.

How much is a byte?

Byte: 1 byte
Kilobyte:  bytes
Megabyte: bytes
Gigabyte:  bytes
Terabyte:  bytes
Petabyte:  bytes
Exabyte:  bytes
Zettabyte:  bytes



How does your computer process bits and bytes? 
Computer uses a combination of hardware and software to process data into information and enables you to complete tasks

Hardware (formal definition): any part of the computer you can physically touch.

Software: is the set of computer programs that enables the hardware to perform different tasks. There are two broad categories of software.

Application software
Is the set of programs you use on a computer to help you carry out tasks such as
writing a research paper, creating a spreadsheet, or edit a digital photo.

System software
Is the set of programs that enables your computer that enables your computer’s hardware devices and application software to work together? Most common type of system software is the Operating system (OS)

Operating system (OS)
The program that controls the way in which your computer system functions. It manages the hardware of the computer system, such as the monitor and the printer. The operating system also provides a means by which users can interact with the computer.

There are two basic designs of computers: portable and stationary

Notebook computer or laptop (portable)
-powered by batteries or handy electrical outlet
-has a keyboard, monitor, and other devices integrated into a single compact case

Netbook (portable)
-small,lightweight computer
-generally 7 to 10 inches wide
- has longer battery life than a notebook computer

Tablet PC (portable)
-is similar to a notebook but features a touch-sensitive screen that can swivel and fold flat
-users input data and commands on a tablet PC via a special pen called a stylus
or with their fingers.

Desktop computer (stationary)
-is intended for use at a single location
-consist of a separate case that houses the main components of the computer plus peripheral devices

Peripheral device? is a component, such as a monitor or keyboard, that is connected to the computer.


Other types of computers

Mainframe: is a large expensive computer that supports a lot of users simultaneously. Mainframes are used in insurances companies for example where people do similar operations. Mainframes excel at using different computer programs at the same time.

Supercomputer: is a specially designed computer that can perform complex calculations extremely rapidly. Super computers are used where intensive mathematical calculations are needed( E.g. atomic research or weather forecasting). The main difference between a supercomputer and mainframe is that a supercomputer is designed to execute a few programs as fast as possible whereas  mainframes execute many programs but at a slower pace.

Embedded computer: is a specially designed computer chip that resides in another device such as a car or electronic thermostat. They are self-contained computer devices that have their own programming and do not receive input from us or other systems.

Input devices

Keyboard: is used to enter typed data and commands
Mouse: is used to enter user responses and commands
Stylus: is an input device that looks like a skinny pen but has no ink. You use it to tap commands or draw on a screen. often used in conjunction with graphics tablets that can translate a user’s handwriting into digital input

Keyboards

QWERTY keyboard: considered inefficient because slows typing speeds

Dvorak keyboard: alternative keyboard layout with most commonly used letters in the middle called “home keys”. Increased speed as well 

Notebook keyboards: are more compact, have fewer keys and sometimes the numeric keypad does not exist. Instead, the letter keys also serve as numbers.

Flexible keyboard: roll it up, put it in your backpack and plug it into USB whenever you need it.

The virtual laser keyboard: size of a cellular phone. projects the image of a keyboard on any surface, and sensors detect the motion of your fingers as you “type” on a desk or other flat surface. Data transmitted via Bluetooth technology.

DX1 from Ergodex: These keyboards allow placement of the keys in any position on the keyboard pad. The keys can be programmed to execute individualkeystrokes or macros (a series of tasks) to perform specific tasks. This makes it easy for gamers to configure a keyboard in the most desirable way for each game they play


How to improve efficiency while typing:
-Numeric keypad allows to type numbers quickly
-Function keys (F1,F2,etc) allows you to perform special tasks
-Control keys are used in combination with other keys to perform shortcuts and special tasks.
-For macs, the control function is the Apple key or Command key, and the Alt function is the Option key 

Other features on keyboards
· Some keys also included multimedia and Internet keys or buttons that enable you to open a web browser, view e-mail, access help features or control CD/DVD player.
· Arrow keys: are cursor control keys
· Insert key is a toggle key because its function changes between one of two options each time you press it: When toggled on, the Insert key inserts new text within a line of existing text. When toggled off, the Insert key replaces (or overwrites) existing characters with new characters as you type.
· Other toggle keys : Num Lock and Caps Lock 

Wireless keyboards
-powered by batteries
-send data to the computer 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 either through a small receiving device that is plugged into a USB port or a Bluetooth receiving device that is contained in the
system unit
-RF keyboards used on home computers can be placed as far as 6 feet to 30 feet from the computer, depending on their quality
-RF keyboards that are used in business conference rooms or auditoriums can be placed as far as 100 feet away from the computer, but they are far more expensive than traditional wired keyboards.

Mice

Optical Mouse
· Uses internal sensor or laser to detects the mouse’s movement
· Sensor sends signals to the computer telling it where to move pointer on the screen
· Preferable because fewer moving parts, lessens the chance that dirt will interfere with mechanisms or parts will break down.
· Does not require a mouse pad
· Some may still have a rollerball

Trackball mouse
· Has a rollerball on top or side that you move with fingers
· Does not demand much wrist motion
· Also have two or three buttons that enables you to execute commands or open shortcut menus
Touch pad
· At the base of the keyboard of your laptop 
· Some may have a trackpoint device, a small, joystick-like nub that allows you to move the cursor with the tip of your finger.(red)

Wireless mice

· The are both optical and trackball wireless mice 
· similar to wireless keyboards in that they use batteries and send data to the
computer by radio frequency or Bluetooth technologies.
· RF wireless mouse and keyboard usually can share the same RF receiver.
· Wireless mice for notebooks have their own receivers that often clip into the bottom of the mouse
· Magic mouse(Mac): multitouch wireless mouse where mouse itself is the button.
· The MoGo Mouse is a portable mouse that stores and charges in a PC Card slot

Other mouse features

Magnifier: Pulls up a magnification box that you can drag around the screen to enhance viewing of hard-to-read images often used by people with visual disabilities.

Customizable buttons: Provide extra buttons on the mouse that you can program to perform the functions that you use most often to help you speed through tasks

Web search: Allows you to quickly highlight 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 or back up your files (for example,a USB drive).

* The Dane-Elec Digital Pen captures writing and stores it in a flash drive for later
transfer to a computer. No typing is required*

Image input

· Input devices: Digital cameras, camcorders, and cell phones
· Digital cameras and camcorders are usually used in remote settings (away from a computer) to capture images and video for later downloading to the computer
· These devices either connect to a computer with a data cable or transmit data wirelessly.
· Scanners can also input images.They work similar to a photocopy machine, but instead of generating the image on paper, they create a digital image, which can then be printed, saved in storage, or  e-mailed

Webcam: They are often used to facilitate videoconferencing or calls made with video phones.


Sound input

· Inputting sound to your computer requires equipping it with a microphone, a device that allows you to capture sound waves (such as your voice) and transfer them to digital format on your computer.

Types of microphones

Desktop microphones:  have an attached base that allows them to sit on a flat surface and are convenient for recording podcasts or in other situations in which you might need your hands to be free

Unidirectional microphones: pick up sound from only one direction. These are best
used for recording podcasts with a single voice or making phone calls over the Internet with only one person on the sender’s end of the call.

Omnidirectional microphones: pick up sounds from all directions at once. These
mics are best for recording more than one voice, such as during a conference call when you need to pick up the voices of multiple speakers.

Clip-on microphones: are useful in environments such as presentations, where you need to keep your hands free for other activities (such as writing on a white board)
or move around the room. Many of these microphones are wireless.

Close-talk microphones: which are usually attached to a headset, facilitate using speech recognition software, videoconferencing, or making telephone calls. With a microphone attached to a headset, your hands are free to perform other tasks while you speak (such as making notes or referring to paper documents), and the headset allows you to listen as well (such as when making Internet phone calls or playing games online)

Input devices for people with disabilities

· Visually impaired people: Voice recognition
· Users whose visual limitations are less severe, keyboards with larger keys are available.
· Maltron keyboard: for individuals who can only use one hand.
· Special trackballs that can easily be manipulated with one finger: for people with motor control issues that may have difficulty with pointing devices.
· When arm motion is severely restrained, head-mounted pointing devices can be used.




Output devices

- enables you to send processed data out of your computer in the form of text, pictures (graphics), sounds (audio), or video

Monitor
· Common output device also called a display screen.
· displays text, graphics, and video as soft copies (copies you can see only on screen)
Printer
· creates hard copies (copies you can touch) of text and graphics

- Speakers and earphones (or earbuds) are the output devices for sound.

Monitors

Liquid crystal display (LCD) monitor
· Also called a flat-panel monitor, is light and energy efficient.
· Some newer LCD monitors use light-emitting diode (LED) technology which is even more energy efficient, with better color accuracy and thinner panels than traditional LCD monitors.
· LCD monitors have replaced the cathode ray tube (CRT) monitor
· CRT monitors are difficult to find or buy because they have become legacy technology or computing devices or peripherals that use techniques, parts, and methods from an earlier time that are no longer popular

How do monitors work?

-Monitor screens are grids made up of millions of tiny dots, each of which is called a pixel.

Pixel : is actually comprised of three subpixels of red, blue, and green, and some newer TVs on the market have added a fourth color: yellow.

LCD monitors
· 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. The various combinations of red, blue, and green make up the components of color we see on our monitors

Aspect ratio: is the width-to-height proportion of a monitor

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, but generally the resolution of an LCD monitor is dictated by the screen size and aspect ratio.

-although you can change the resolution of an LCD monitor beyond its native resolution, the images will become distorted

Other factors to consider when judging the quality of an LCD monitor include the following

· 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, colors tend to fade when you adjust the brightness to a high or low setting.
· Viewing angle
 An LCD’s viewing angle, which is measured in degrees, tells how far you can move to the side of (or above or below) the monitor before the image quality degrades to unacceptable level
· Brightness 
Measured as candelas per square meter (cd/m2) or nits, brightness is a measure of the greatest amount of light showing when the monitor is displaying pure white. A brightness level of 300cd/m2 or greater is recommended
· Response time
This is the measurement (in milliseconds) of the time it takes for a pixel to change color. A lower response time value means faster transitions; therefore, moving images will appear less jerky on the monitor

Other LCD monitor features
- speakers, webcams, and microphones
- built-in multiformat card reader is convenient to display images directly on the monitor or to download pictures quickly from a camera memory card to the PC
-built-in USB port

Printers

There are two primary categories of printers: inkjet and laser, both of which are considered nonimpact printers.

Nonimpact printer: sprays ink or uses laser beams to transfer marks onto the paper.

· Laser printer : uses laser beams and static electricity to deliver toner (similar to ink) onto the correct areas of the page. Heat is used to fuse the toner to the page, making the image permanent.
· Inkjet printer: standard type of printer found in most homes. Inkjet printers work by spraying tiny drops of ink onto paper

Impact printer: tiny hammerlike keys that strike the paper through an inked ribbon, making marks on the paper. The most common impact printer is the dot-matrix printer-> legacy technology
Wireless printers: There are two different types of wireless printers: WiFi and
Bluetooth. Both WiFi and Bluetooth printers have a range of up to approximately 300 feet. WiFi, however, sends data more quickly than Bluetooth.

All-in-one printer: is a device that combines the functions of a printer, scanner, copier, and fax into one machine. Popular for their space-saving convenience, all-in-one printers can use either inkjet or laser technology.

Plotter: is another type of printer. Plotters produce over-size pictures that require the drawing of precise and continuous lines, such as maps, detailed images and architectural plans. Plotters use a computer-controlled pen that provides a greater level of precision than the series of dots that laser or inkjet printers are capable of making.

Thermal printer: work either by melting wax-based ink onto ordinary paper (a process called thermal wax transfer printing) or by burning dots onto specially coated paper (a process called  direct thermal printing )

Motherboard

-main circuit board that contains the central electronic components, including the computer’s processor (its brain), it’s memory, and the many circuit boards that help the computer function

-located inside 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 computer, the system unit is combined with the monitor and the keyboard into a single package.

-motherboard also houses ROM, RAM, and cache, the chips that provide the short-term memory for the computer

- motherboard also includes slots for  expansion cards (or adapter cards), which are circuit boards that provide additional functionality 

Sound card: provides a connection for the speakers and microphone

Video card: provides a connection for the monitor

Modem card: which provides the computer with a connection to the Internet via a traditional phone line, and a  network interface card (NIC), which enables your computer to connect with other computers or to a cable modem to facilitate a high-speed Internet connection

RAM(Random Access Memory)

-is the place in a computer where the programs and data the computer is currently using are stored.

-RAM is much faster to read from and write to than the hard drive and other forms of storage.

-processor can request the RAM’s contents, which can be located, opened, and delivered to the CPU for processing in a few nanoseconds (billionths of a second)

- if you look at a motherboard, you’ll see RAM as a series of small cards (called  memory cards or memory modules) plugged into slots on the motherboard.

- RAM is a temporary or volatile storage location.

- to save data permanently, you need to save it to the hard drive or to another permanent storage device such as a CD or flash drive.

- can think of RAM as the computer’s temporary memory and the hard drive as permanent memory

Read-only memory (ROM)
-ROM holds all the instructions the computer needs to start up when the computer is powered on. 

-instructions stored in ROM are permanent, making ROM a nonvolatile storage location, which means the data is not erased when the power is turned off

CPU (central processing unit or processor)

- brains” of the computer because it controls all the functions performed by the computer’s other components and processes all the commands issued to it by software instructions

-modern CPU can perform as many as 45 billion tasks per second without error making them extremely powerful components

How is processor speed measured?
-Processor speed is measured in units of hertz (Hz).
Hertz=machine cycles per second
Megahertz=millions of machine cycles per second -> older machines
Gigahertz=billions of machine cycles per second ->current systems

-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 into system memory. 

-A 3.8 GHz processor performs work at a rate of 3.8 billion machine cycles per second

CPU performance
-one factor is the number of cores, or processing paths, a processor has.

-processors have been designed so that they can have two, four, and even eight different paths, allowing them to process more than one instruction at a time(E.g: virus protection software as the same time you run internet)

-cache memory and front side bus (FBS) -> FSB determines how fast data is exchanged between the CPU and RAM

Internal drive bay
· cannot be seen or accessed from outside the system unit.
· reserved for internal hard drives
· usually holds all permanently stored programs and data

External drive bay 
· can be seen and accessed from outside the system unit
· house CD and DVD drives

Floppy disks and zip disk drives -> legacy technologies

Hard drive : primary device for permanent storage of software and documents. It’s a nonvolatile storage device, meaning it holds the data and instructions your computer needs permanently, even after the computer is turned off. Capacities up to 3.5 terabyte

External hard drive: is often used to back up (make a copy of) data that is contained on an internal hard drive in case a problem develops with the internal hard drive and data needs to be recovered.

Optical drive: can read from and maybe even write to CDs, DVDs, or Blu-ray discs. Data is saved to a compact disc (CD), digital video (or versatile) disc (DVD) ,or  Blu-ray disc (BD) as tiny pits that are burned into the disc by a high-speed laser.

-DVDs have 8.5 GB of storage, and a double-sided/double-layer DVD can store nearly 16 GB of data

-Bly rays can hold 50 GB of data, enough to hold approximately 4.5 hours of movies in HD

Flash drive aka jump drive aka USB drive aka thumb drive

· way of storing portable data
· plugged into USB ports but can only hold 256 gb

Flash memory cards: let you transfer digital data between your computer and devices such as digital cameras, PDAs, smartphones, video cameras, and printers.up to 128gb storage

Solid state drive (SSD): does not have any spinning platters or motors, so they
are more efficient, run with no noise, emit very little heat, and require very little power.

USB (universal serial bus)

-ability to transfer data quickly

-USB 2.0 ports are the current standard and transfer data at 480 megabits per second (Mbps), approximately 40 times faster than the original USB ports. USB ports

-can connect a wide variety of peripherals to the computer, including keyboards, printers, mice, smartphones, external hard drives, flash drives, and digital cameras
 
-the new USB 3.0 standard provides transfer speeds of 4.8 Gbps, which is 10 times the speed of 2.0

Connectivity port: can give you access to networks and the Internet or enable your computer to work as a fax machine

Ethernet port: transfer data at speeds up to 1,000 Mbps. You can use an Ethernet
port to connect your computer to a digital subscriber line (DSL) or cable modem, or a network.

Modem jack: Many computers still feature a second connectivity port that will accept a standard phone line connector. It uses a traditional telephone signal to connect to the Internet over a phone line.

Video ports
-necessary to hook up monitors
-The video graphics array (VGA) port is the port to which CRT monitors connect

HDMI( high definition multimedia interface)
-designed for use in high-definition home theater environments
-a compact audio–video interface that carries both high-definition video and un compressed digital audio on one cable

Power supply: 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, such as
when you start your computer in the morning, is called a cold boot.

Warm boot: Restarting the system while it’s powered on is called a warm boot. You might need to perform a warm boot if the operating system application stops responding or if you have installed new programs

Sleep mode: all of the documents, applications, and data you were using remain in
RAM (memory), where they are quickly accessible when you restart your computer.
(In Windows XP, this mode is called Standby)
Hibernate: is another power-saving mode that stores your data in memory and saves it to your computer’s hard drive. In Sleep or Hibernate mode, the computer
enters a state of greatly reduced power consumption, which saves energy. The big advantage to using Hibernate is that if there is a power failure while your computer is conserving power, your information is protected from loss, because it is saved on the hard drive.
***Processing, storage, ergonomics*** 
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