
Basics and Background: 

What is a computer anyway?  You know that you need one if you want to connect to the Internet, create basic letters with a word processor, calculate your monthly budget or work from home.  

You know that you can go to almost any store and go home with a computer priced anywhere from 400.00 to 3400.00..   but, why is there such a difference..  and, before you *do* go shopping..  what kinds of things should you know about?

Understanding the components of a computer system, and what they do is just as important as understanding the way that the software (Windows) works. 
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The System Unit contains:  Hard Drive, Floppy

Drive, RAM, ROM, CPU, Motherboard, Power

Supply, Video Card, CD-ROM.

You may have additional components such as

a CD Writer (burner), Printer, Scanner, Cable

or DSL Modem etc.


All computers, from the desktop model to the portable laptop, perform the same general operations on information.  

When you think about a computer and what it does, you of course think that it.. well.. computes.  

The key part of the computer that processes information is the processor.  This is often referred to as the CPU or Central Processing Unit.  

The CPU lives on the microprocessor chip (along with other components that are a bit to complex for us to discuss today) on the “motherboard” of your computer.

MEMORY

Your system memory (or RAM) holds information that you or the computer are working with right now.  This is the computer's "short term memory", and is designed to be able to feed information to the processor at high speed so the processor isn't slowed down too much while waiting for it.  However, this short-term memory disappears when the computer is turned off.  This is why you must always save a file that you are working on before turning off the machine.

STORAGE

Longer-term storage is provided by your hard disk drive and other devices, where information is stored permanently in the form of files, ready for you to retrieve when you need it.  When you want to use your word processing program, for example, the computer loads the instructions that are stored on the hard disk that tell the computer how to the program, from long-term storage (your hard disk) into short-term memory (RAM).

The computer also controls the movement of information from place to place. It reads the information you type on the keyboard, moves it into memory and eventually displays it on the screen or stores it in a file.  This movement is called input/output or I/O and is how the computer talks to you as well as devices that are connected to it.

Moving information between machines is also an important part of modern computing. The computer uses networking components, modems and cables to allow it to communicate with other machines.  You are most familiar with this when using the Internet.

HARDWARE and SOFTWARE

A computer is made up of hardware and software.  Hardware consists of the physical components that you can see or touch.  The keyboard, the mouse, the monitor, the printer etc. 

CD 

This is the most basic CD device.  You can read information “from” the device, but you cannot write information to the device.

CD Burner

A CD “burner” means that the CD-ROM drive is capable of “creating” CD’s by recording information onto the CD as well as reading information *from* an existing CD (audio or data).  “Burning” a CD will require you to have additional software loaded onto your computer.

DVD Reader

This device looks like a CD ROM drive, but can also play a DVD movie as well as read information from a CD.

DVD Burner

A DVD burner will allow you to create your own DVD’s.  This is very handy for those home video enthusiasts.  Many video cameras will allow you to transfer to your computer directly and from that point you can create your own DVD.  

Jump Drive 

Also called a “memory key”  or “flash memory” – this device allows you to take information from your computer and move it easily to another computer system.  It ranges in price and size.

Digital Camera

A camera that takes pictures (some also do video) and stores on a special memory stick which can either be moved to a computer / or can be transferred by connecting with a cable.

Modem

This device allows you to connect to the internet.  The type of modem you use determines the connectivity speed, reliability and price.

Scanner

Allow you to scan in documents / pictures and save on your computer.  If you are scanning documents and you want to edit them later; you will need an OCR (Optical Character Recognition) program.

Software consists of the programs that run on your computer system that make things “happen”.  

All computers require an OPERATING SYSTEM (Windows 98, ME, 2000 or XP) that tells the computer how it will interface to the hardware and to *YOU*.

Software that runs on Windows are referred to as APPLICATIONS and includes things like Excel, WordPerfect, AmiPro, Internet Explorer and AOL.

HOMEWORK ASSIGNMENT

Next week, each of you needs to bring an advertisement for a computer (you can get it from the Sunday insert or from an online store).

Circle at least two terms that you have learned tonight; and be prepared to discuss the term you used. 

Bits and Bytes

BIT - the smallest unit of information a computer can use, either a 1 or 0, and all it knows how to use!

BYTE - consists of 8 bits which patterns one character which can be a letter, number or symbol  For example, 01000001 = A

Kilobyte  - consists of 1024 bytes which equals 1024 characters which equals about a page of double spaced text.

Megabyte - consists of 1,048,576 bytes which is enough bytes to hold a book of maybe 500 pages or more or a 50 page book if it contains graphics.   A floppy disk can hold 1.44 Megabytes.

Gigabyte - consists of  1,073,741,824 bytes which is enough bytes to hold a complete set of encyclopedia including graphics, audio and video.

Terabyte - consists of one trillion bytes (1000 Gigabytes)

And if you think no one could ever need  terabytes of  storage, then think again.  Less than 4 hours or so of digital video can eat up a whole terabyte.  Over 4.5 GB per minute is needed to achieve the DV quality standard which is 720x480 resolution and a 5 to 1 compression

Just in case you want to know a bit more..  

A bit is a digit - derived from the words, BInary digiT.   Binary means 2. The binary number system contains only two digits, 0 and 1. Those digits are what we call bits.  One bit,  a 0 or a 1, is the smallest unit of data a computer can work with. 0's and 1's are ALL your computer can work with.. A computer does not understand our language.  

Any data you input into your computer, whether it be numbers,  documents,  graphics, sound, or video, has to be translated into a language the computer understands which is the binary "language" - base 2 arithmetic -  nothing but  zeros and ones. Your computer is a number cruncher that is constantly doing  binary calculations whenever you use it. The binary system is the native language of your computer, often referred to as machine language..

The idea to use binary in computers dates back to the mid 1930's,  but the idea for that idea dates back to the mid 1800's to the time of  English mathematician George Boole who developed Boolean algebra, a system of logic that could be applied to elaborate expressions (statements), proving them true or false and that fit perfectly with the binary system.

So, why binary? Why just zeros and ones? To understand that  you need to realize that a bit is a visual assignment to an electrical state. At its core, your computer is nothing more than a vast collection of transistor switches—millions of them compose your processor—your Central Processing Unit (CPU). For example a Pentium 4 can have 42 million transistors. These micro transistors are constantly being switched off and on, at incredible speeds, whenever you use your computer .What determines how they are switched, is whatever software you are using. Your program provides the set of instructions for the CPU to fetch and decode.
Now what does that have to do with bits? EVERYTHING. 

Transistors are what give us our bits! A single transistor can be in one of two electrical states. It can be off (open) or it can on (closed).  When current is flowing through it(voltage high)  it is  ON. When current isn't flowing through it (voltage low), it is OFF. We use 0 to represent  OFF and 1 to represent  ON.  0 = switch OFF ,  1 = switch ON .  i.e:, off-on-off-on-off-on-on-off = 01010110 (the letter V) = 8 bits. It's a perfect match for the binary system - simple and fast,  since there's only 2 values to switch between.

So, as you can see, a bit really is just an assignment to an electrical or voltage condition  and that a single bit can be in one of two conditions (off or on). This represents the minimum the computer can process or store and is what we mean when we define a bit as the smallest unit of data a computer can work with.  

Still Confused – This will Help: 

Let's use a simple analogy  to make the concept a  "bit" more clear. 

Think of the  light switch on your wall. Like a single transistor, it can only be in one of two states. On or off. When you turn the switch on, current flows and the light turns ON. When  you flip the switch off,  the current stops flowing and the light turns OFF. You can think of those on and off states as bits. LIGHT ON=1 LIGHT OFF=0  

Now imagine a huge billboard filled with rows and rows of little lights each one having  a separate switch and you have a master switchbox to control them all. Each switch on the switchbox is labeled 1 for ON and 0 for OFF.  It's not hard to visualize that by turning some switches on and some off, you might figure a combination to  display  your name in lights.  It  would just be a light pattern you formed by using off and on light switches which you  represented by 0s and 1's. You might  then save that pattern—you could see what combination of 0's and 1's formed your name—and perhaps make some shortcut combo switch that would recall  that light pattern with just one flip.  Depending on  your intelligence, logic and electronics skills,  there would be a number of ways you could probably improve the functioning.

In the very crudest sense,  you made a computer.  

You can think of your keyboard as the switch box, the switches themselves the transistors (your processor) and  the billboard your monitor. And  working on any changes or improvements  would make you a computer programmer—your set of instructions telling the machine what to do.

Also imagine if that was base 10 instead of base 2.  Having to put each light through 10 different settings to find the right setting, surely would make the computer slower.

You now know that one bit can only be in one of two states. But it's important to realize that the computer doesn't care what you use to associate those off and on electrical states with. 0's and 1's.can  be Yes or No,  True or False,  Open or Close,  Black and White or whatever else. So with a one bit image, we can use Black or White,  Red or Blue, or any two colors, which means, all you can expect with a one bit image  is a monochrome  image—a single solid color.   But add 7 more bits, and you have an 8 bit image—8 bits = 256 values. Again those values can be applied to anything logical. So with an 8 bit image, we have an image capable of displaying 256 different colors.

A 16 bit image can have  65,536 color variations.
A 24 bit image can have 16, 777,216 color variations

Bit depth is often specified with video cards, i.e., 32 bit graphics which equates to
4,294,967,296 values and more than enough for realistic 3D rendering.

More bits per anything always equals better quality or performance. Same applies to sound bits—when you hear of sound being referred to as 8 bit or 16 bit, it refers to the sampling size. With 8 bits you can have 256 levels but with 16 bits you can have 65,536 levels. 16 bits also gives you double the dynamic range of 8 bits. 16 bit is the CD standard.  Even higher quality is DVD audio which play 24 bit samples.

With sound cards, the bit specification does not refer to sample size.  For example, a 32 bit sound card does not mean 32 bit sound quality!

Your CD quality remains 16 bits.  32 bits refers more to the performance of the card—the  bit size of the data path—how many bits can travel  through at one time. For a 32 bit card it's 4,294,967,296 bits (again,  the maximum possibilities for 32 bits). For a 16 bit sound card, the path is 65,536 bits wide. In general, this means the 32 bit card will play your music and sounds more smoothly.

What about bits in relation to memory and hard drives?

In a nutshell,  bits—0's and 1's  can be recorded (tape drives make this obvious). With RAM, the recording is electrical and, as you know, when you turn off the power, the electricity is gone, and thus so is the data in the RAM chips.  

A hard drive on the other hand uses magnetism to permanently record 0's and 1's. So the data remains.

With memory and hard drives, we are dealing with holding and storage capacities only and we measure them in bytes. 

1024 bytes = 1 Kilobyte
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