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A PC, or personal computers is a general-purpose information-processing
device. It can take information from a person( through a keyboard or a mouse) ,
from a device( like a floppy disk or CD) , or from a network( through a modem or a
network card) and process it. Once processed, the information is shown to the user
( on a monitor or a printer) , stored on a device( like a hard disk) or sent somewhere
else on the network( back through the modem or the network card) .

In this chapter we first talk about the different parts in a PC. Then, give an

example to show how they work together in a basic operating session.

1) The Core of a PC

The core of a PC is composed of six main elements: motherboard, CPU, mem-—
ory, BIOS, OS, and power supply.

Motherboard— This is the main circuit board that connects all of the internal
components. The CPU and memory are usually on the motherboard. Other parts
may be found directly on the motherboard or connected to it through a secondary
connection. For example, a sound card can be built into the motherboard or con-
nected through PCI.

Central processing unit( CPU) —The microprocessor “brain” of the com-
puter system is called the Central Processing Unit. Everything that a computer does
is initiated from the CPU.

Memory— The storage used to hold instructions and data. It has to be fast
enough to keep the pace with the microprocessor. There are several types of memory

in a computer:
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® Cache—Extremely fast RAM that connects directly to the CPU to store fre—
quently used data and instructions.
® Random-access memory( RAM) —Used to temporarily store information that
the computer is currently working with.
® Read-only memory( ROM) —A permanent storage used for data and/or in—
structions that don’t change.
® [lash memory—Based on a type of ROM called electrically erasable program—
mable read-only memory( EEPROM) , Flash memory provides fast, perma-
nent storage.
® Virtual memory—Space on a hard disk used to temporarily store data and
swap it in and out of RAM as needed.
BIOS—This is the first piece of software running after power on. It checks the
hardware and loads the operation system( OS) .
Operating system —This is the basic software that allows the user to interface
with the computer.
Power supply—An electrical transformer regulates the electricity used by the

computer.

2) Buses and I/0 Ports

Serial port—This port is typically used to connect an external modem.

Parallel port—This is commonly used to connect a printer.

Integrated drive electronics( IDE) Controller—This is the primary inter—
face for the hard drive, CD-ROM and floppy disk drive.

Peripheral component interconnect( PCl) Bus—The most common way
to connect additional components to the computer, PCI uses a series of slots on the
motherboard that PCI cards plug into.

AGP—Accelerated Graphics Port is a very high-speed connection used by the
graphics card to interface with the computer.

Universal serial bus( USB) —Quickly becoming the most popular external

connection, USB ports offer power and versatility and are incredibly easy to use.



Firewire ( IEEE 1394 ) —Firewire is a very popular method of connecting
digital-video devices, such as camcorders or digital cameras, to your computer.
SCSI—The small computer system interface is a method of adding additional

devices, such as hard drives or scanners, to the computer.

3) I/0 Devices

Hard disk—This is large-capacity permanent storage used to store information
such as programs and documents.

Floppy disk—Floppy disks were once the most popular removable storage.
They are extremely inexpensive and easy to save information to.

CD—The common name for CD( compact disc) , CD-R( recordable) , and CD-
RW ( rewritable) .

Sound card—This is used by the computer to record and play audio by con—
verting analog sound into digital information and back again.

Graphics card—This translates image data from the computer into a format
that can be displayed by the monitor.

Monitor—The monitor is the primary device for displaying information from
the computer.

Keyboard—The keyboard is the primary device for entering information into
the computer.

Mouse— The mouse is the primary device for navigating and interacting with
the computer.

Printers—Jet printers or laser printers are the main devices to get hard copies.

4) The PC Operation

Now that you are familiar with the elements of a PC, let’s see what happens in
a typical computer session, from the moment you turn the computer on until you
shut it down:

You press the “On” button on the computer and the monitor. The BIOS starts
power-on-self test( POST) . The BIOS determines whether the video card is opera—

tional. Most video cards have a miniature BIOS of their own that initializes the
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memory and graphics processor on the card. If they do not, there is usually video-
driver information on another ROM on the motherboard that the BIOS can load.

The BIOS verifies RAM by performing a write-read test of each memory
address. It checks for a keyboard and a mouse. It looks for a PCI bus and, if it
finds one, checks all the PCI cards. The BIOS displays some details about your
system: Processor, Floppy and hard drive, Memory, BIOS revision, and date. It
displays any special drivers, such as SCSI.

If the BIOS finds any errors during the POST, it notifies you with a series of
beeps or a text message displayed on the screen.

The BIOS looks at the sequence of storage devices identified as boot devices in
the CMOS Setup. Boot, a short for bootstrap, refers to the process of launching the
operating system. The bootstrap loader loads the operating system into memory and
allows it to begin operation. It does this by setting up the divisions of memory that
hold the operating system, user information and applications. The bootstrap loader
then establishes the data structures that are used to communicate within and between
the sub-systems and applications of the computer. Finally, it turns control of the
computer over to the operating system.

Once loaded, the operating system’s tasks fall into four broad categories:

® Processor management—Breaking the tasks down into manageable chunks and

prioritizing them before sending to the CPU.

® Memory management—Coordinating the flow of data in and out of RAM and

determining when virtual memory is necessary.

® Device management—Providing an interface between each device connected

to the computer, the CPU and applications.

® Storage management—Directing where data will be stored on hard drives and

other forms of storage.

You open up a word processing program and type a letter, save it and then
print it out. Several components work together to make this happen:

The keyboard and mouse send your input to the operating system. The operat—

ing system determines that the word-processing program is the active program and



accepts your input as data for that program. The word—processing program deter—
mines the format that the data is in and, via the operating system, stores it tempora—
rily in RAM. Each instruction from the word—processing program is sent by the
operating system to the CPU.

All this time, the operating system is steadily providing display information to
the graphics card, directing what will be displayed on the monitor. When you
choose to save the letter, the word-processing program sends a request to the operat—
ing system, which then provides a standard window for selecting where you wish to
save the information and what you want to call it. Once you have chosen the name
and file path, the operating system directs the data from RAM to the appropriate
storage device. You click on “Print. ” The word-processing program sends a request
to the operating system, which translates the data into a format that the printer un—
derstands, and directs the data from RAM to the appropriate port for the printer you
requested.

You click the “Shut Down” button. The operating system closes all programs
that are currently active. If a program has unsaved information, you are given an
opportunity to save it before closing the program.

The operating system writes its current settings to a special configuration file so
that it will boot up next time with the same settings.

If the computer provides software control of power, then the operating system
will completely turn off the computer when it finishes its own shutdown cycle.

Otherwise, you will have to manually turn the power off.
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