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	How Your Computer Works (Part II)
17 January  2007


                               (This is the second of 3 parts)
The FedEx van just pulled up in the front of your house to deliver the new Dell desktop computer you give yourself for Christmas.  You can hardly wait to get it hooked up and start computing.

You have made a good decision buying a Dell because you can order it just the way you want it.  If you go down to the computer store, you are probably not going to find the exact computer you want.  Then if you do buy one, you would have to buy your Microsoft office and security software and install it yourself.  It is better to get everything you can already installed by the professionals.  If you are planning on buying a new computer and don’t know exactly what you need, here are some recommendations:
	Processor

Operating System

Memory

Hard Drive

Optical CD Drive

Monitor

SanDisk-Memory Key
Office Software

Security Software

Speakers

Keyboard

Mouse

Cost
	Pentium D Processor

Windows XP** 

1GB Dual Channel

160GB Serial ATA

48X CD-RW/DVD

17” or 19” Flat Panel

1GB USB

MS Office Basic

Norton Internet

Dell Speakers

Dell USB Keyboard

Dell 2-button
About $1000
	Mid-priced Dimension

With Media Center

SDRAM – 533MHz

With DataBurst Cache

Combo Drive

External Backup

Word, Excel and Outlook

Anti-virus and Firewall

Included in price
Included in price


** Windows VISTA is coming in February 2007

In addition to the items above, you will need a printer and an Internet Service Provider.  I recommend that you buy an HP All-In-One Photo printer from COSTCO, Circuit City or any computer store.  This printer is easy to connect and will perform all of your printing needs.  If you can afford it, I recommend that you get high-speed Internet service from Road Runner ($50+ per month) or HawaiianTel DSL (About $40).  If you are on a budget and are not in a big hurry, you can get dialup Internet service for about $10 per month.

Before we hookup the cables and turn on your new computer, let’s remove the cover and take a look at the components inside the computer. 
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As you can see, most of the computer’s components are located on the System Board.  This board used to be known as the “Mother Board” until a few political correct liberal fathers threatened to sue the computer makers.  Here is a list of the major computer components and what function they have in making the computer work:
Keyboard – Used to input data in the form of ASCII (8-bit) characters or bytes.  Most keyboards have an 18-byte buffer to keep character flowing smoothly into the keyboard controller.
Mouse – Input pointing device, that sends a signal to start execution of computer code.  Tip – Always clean mouse pad and keep your mouse covered when not in use.  The number one problem we get is that people’s mouse doesn’t work right.

Printer – An output device that prints a computer’s electronically encoded information onto paper.

Speakers – All computers come with an internal speaker that says “beep” when you screw up.  If you want good sound, you have to purchase a sound card and external speakers.

Power Supply – The 60 volt AC current from your wall (hopefully through a surge protector or uninterruptible power supply (UPS)) goes into the power supply and is rectified into 18 volts which is then filtered to get a regulated 5 volts of DC current.  Low voltage power is required for your computers circuits.  If the power supply fails, every component and circuit in your computer will be fried and it will be time to buy a new PC.

Modem – This is a device that takes a computer digital signal and converts it to an analog signal suitable for transmission over telephone lines.  It also takes the analog signal and converts it to a digital signal suitable for the computer.

Hard Disk Drive – This is the primary device where data is stored.  The hard disk drive consists of magnetic platters, actuator mechanism and read/write heads.  Tip – Since your hard drive contains “moving” parts, more major problems occur here than with any other component.  Don’t move your computer when it is on.  Backup your important files.

CD-RW/DVD – Compact Disc – Read Write/Digital Video Display device is used for reading in new software, playing games and movies and can store up to 4.7 GB of data.
USB Memory Key – Sometimes called a “thumb drive”, the memory key has replaced the traditional floppies for storing external data.  The memory key plugs right into your computer USB port and looks like another hard drive to the computer.  The memory key is small and you can carry it in your pocket or purse.

Ports – This is where you plug in your external devices such as the keyboard, mouse, and printer.  The port controller formats the data for the I/O bus which takes it to the next intended device.
Controllers – These are the devices that enable another device such as the hard disk to communicate (send and receive data) with the computer operating system and its hardware components.

Buses – These are the flat wire cables (containing 32 or 64 wires) used to transfer data from your hard disk to the CPU, from the CPU to memory, and from memory to your display monitor, etc.    
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Central Processing Unit (CPU) – This is where the computer executes instructions and is the “brains” of the computer.  A computer can add, subtract, multiply, divide, and compare numbers.  Everything else the computer does is considered to be “housekeeping” operations.  The CPU clock speed is how fast it does these functions.

 Memory – The main memory is used to hold parts of the windows operating system, computer programs and data while they are being executed by the CPU.  The program code being processed has to be in memory.  It is the “staging area” for the CPU.  The operating system puts programs and data in memory to be processed.  The more memory you have, the better the computer performance will be.

Cache - A block of high-speed memory used for temporary storage of data.  Cache memory improves performance by regulating flow of data between the CPU and memory.  The Pentium PC has two levels of cache – L1 and L2.  

L1 first level cache is in the CPU chip and allows processor to run at full speed.  Frequently used instructions are stored here.

L2 second level cache is where the CPU looks for instructions not found in the L1 cache.  If it doesn’t find the instruction here, it goes to memory to get it.

Battery – The purpose of this little 5-year round battery is to keep the real-time clock running and to keep the computer startup and configuration data active on the CMOS chip.  Tip – When this battery goes dead, your computer will not work and a lot of people charge out to buy a new one.  This battery costs about $20. 

Real-time Clock – This clock (timing device) is located on a chip on the system board and keeps the current date and time.  The battery keeps it going even when the PC is powered off or in the box.

Complementary Metal-Oxide-Semiconductor (CMOS) – This is a memory chip that contains the PC setup and configuration information necessary to startup your computer.  This chip requires very little power to preserve the data when you turn off your computer.  The battery keeps this chip active.
Basic Input/Output System (BIOS) – This is the software (firmware) that provides an interface between the computer hardware and the operating system during start up time.  The BIOS is also responsible for getting the current date and time and giving it to the operating system.

Read Only Memory (ROM) – This memory chip is used to store the BIOS, setup and configuration information and parts of the operating system.  The ROM contains the required instructions and data needed to start up your computer.

System Clock – This is the device that controls the speed of your computer.  It coordinates when to send data and instructions to the next processing station.  The clock speed is measured in Megahertz.

Okay, let’s hookup the cables and turn that baby on.  Don’t forget to plug it into the surge protector.  Push the “On Button” and turn on your monitor and speakers.  Here is what happens:

The 60 volts of AC current goes from the outlet through the surge protector to the power supply unit inside your PC.  The current is rectified and filtered down to 5 volts of DC current.
The BIOS wakes up and initiates the setup and configuration code which is stored on the CMOS chip.  The BIOS also goes to the real-time clock and gets the current date and time.  It then sends all of this information to the Read Only Memory (ROM) where the start up code is executed.

The required Microsoft windows operating system code is moved from the hard drive and stored in memory.  This code is executed and the PC system comes up showing you the “desktop” with the little icons representing the software applications you can run.

Use your mouse to click on the desired software application.  An electrical impulse goes from the mouse over the I/O bus to a controller which passes the program name to be executed to the hard drive controller.  The hard drive controller checks the File Address Table (FAT) and goes out and fetches the program code that is stored on the hard drive.  This code is sent over the PCI/memory bus and placed in memory.
The first instruction goes from memory, over the memory bus, through the L1/L2 cache to the CPU to be executed.  After the first instruction is executed, the second instruction that is waiting in the L1 cache will be moved to the CPU to be executed.  This process continues until you end or exit the software application.
While all this is going on, the program output goes over the I/O bus through the port controller and is displayed on your flat screen monitor.

When you are done with that application, the computer waits for the next program code to be executed.  

When you shutdown the computer, all cache and the main memory is cleared.  House keeping operations take place to ensure that all programs have ended gracefully and all components are ready for the next start up.

You now know way more than you ever wanted to know about how your computer works.  Don’t miss next week’s column where you will learn about the Internet and get the answers to all your pressing questions about computers.
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