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Computer Fundamentals

 Welcome to Computer Fundamentals.  Whether you have never used 
a computer before or you are quite familiar with them, this section covers 
some basic information about computers.

Hardware

Computer
 When buying a computer with the intent to use it as a graphic workstation, 
Figures 1 and 2, there are several things to consider.  The first is speed.  
Different computers work at different speeds.  For digital graphics, you 
need a computer that is as fast as you can afford.  You will be using files 
that are very large, and a slow computer may take quite a long time to 
accomplish normal tasks.  The second is memory.  Digital graphic files get 
large, and more memory will make even a slow computer seem as if it is 
running faster.  Get as much as you can!
 
Central Processing Unit
 The central processing unit (CPU) is essentially the brain of the 
computer, Figure 3.  Millions of tiny switches, transistors and wires are 
microscopically etched on a small piece of silicon that replaces the vacuum 
tubes and wires of the first computers.  All information a computer processes 
travels through the CPU. 
 Intel has become the primary manufacturer of CPU chips for IBM PCs, 
compatible clones and beginning with the G5, for Mac systems.   Intel chips 
are identified by a code name, the most recent being the Pentium.  The 
higher the number, the more recent or faster the chip.  The Intel Dual Core, 
Figure 3,  is Intel’s most powerful processor for both desktop and laptop 
systems.  
 Dual-core refers to a CPU that combines two processors and their 
caches and cache controllers onto a single integrated circuit (silicon chip).  
Optimization of the dual-core processor requires both the operating system 
and applications running on the computer to support a technology called 
thread-level parallelism, or TLP.   Hundreds of applications already support 
multithread technology, especially applications that are used for editing and 
creating music files, videos and graphics since these types of programs need 
to perform operations in parallel.

Motherboard
 The motherboard is the main circuit board of a microcomputer,                               
Figure 5.  It contains the CPU, memory, mass storage interfaces, and 
peripheral interfaces (serial, parallel and USB ports).

Monitor
 A computer monitor is similar to a high-resolution television.  A monitor 
may be one of the most important pieces of hardware you use, because you 
spend all day looking at it.  When shopping for a monitor, one of the most 

Figure 1.  Mac Workstation.

Figure 5.  Motherboard.

Figure 4.  Intel Pentium 
CPU chip.

Figure 3.  Enlargement of a  CPU 
core, actual dimensions are about a 
centimeter square.

Figure 2.  PC Workstation.
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important factors is the size.  A larger monitor makes it easy to see the 
entire page or layout at one view.  A smaller monitor forces you to scroll 
around to see the entire document, which does not allow you to get the 
feel of how all the elements on the page work together.  A 17-inch monitor 
should be considered the minimum size for electronic publishing, but most 
professionals use a 2�-inch, Figure 6.

 Monitors display the image seen with picture elements or pixels.  A 
pixel is the smallest individual unit of an image.  Pixels are a combination 
of the three primary colors: red, green and blue (RGB).  The brightness of 
each red, green and blue dot determines what color appears on the screen.  
How the pixels are arranged determines what the screen looks like.

 On a CRT monitor, pixels are formed by three cathode ray emitters 
in a cathode ray tube, one for each color.  These emitters are at the back 
of the monitor and point toward you as you face the screen, Figure 7.  As 
the emitters shoot beams of electrons toward you, they strike a phosphor 
coating on the back of the glass picture tube.  The charged energy causes 
the phosphor to glow briefly.  This glow forms the image you see.
 
 In addition to size, there are other monitor attributes to consider, 
including frequency and resolution.  

Scanning Frequency
 Scanning Frequency, also known as “refresh rate”, is how many times 
the screen is redrawn in a single second. If the frequency is set to 65 or 
lower,  the human eye can detect the refresh cycles and you would be able to 
see the screen “flicker.”  Scanning frequencies are represented by a number 
of hertz, or cycles per second.  A monitor with a scanning frequency of 65 
Hz redraws the screen 65 times per second. Lower refresh rates can cause 
eye fatigue and even headaches. Always choose a monitor with higher 
refresh rate capabilities.

Resolution
 Resolution is the measurement  of the number of pixels on a screen at 
any one time.  The more pixels  on the screen at one time, the more detail the 
image will have, Figure 8.  Some monitor and computer configurations are 
able to change resolutions.  These monitors, called multi-sync, are useful 
because they allow you to see what images will look like when displayed 
on other size monitors.

Flat Panel Displays
 Flat Panel Displays or Liquid Crystal Displays (LCD’s) Figure 9 are 
becoming more popular as their prices drop and availability increases. 
“Refresh rate” does not apply to flat panels as the entire screen is not redrawn 
each second. Instead, each individual red, green or blue pixel is either on, 
off, or at one of 255 levels of brightness. The benefits of flat panels are that 

Figure 6.  Notice how much more room 
a 21-inch monitor gives you to work 

with.

Figure 7.  Pixels on a screen.

Figure 8.  Monitor resolution.
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they do not cause eye fatigue and have higher native resolutions than CRT 
monitors.  The one pitfall is their screens are more fragile/vulnerable than 
CRT’s.

Storage
 Electronic publishing and image editing files can get large.  You also 
may regularly move these files from one computer to another, usually in 
different locations.  One way to accomplish this is to use large, removable, 
portable storage devices.  These devices can be external hard disks that can 
be moved, or removable cartridge systems (more on both of these later ...).  
These are good for backing up information for future reference, as well as 
for storing files while moving them from computer to computer.

Printers
 Printers, Figure 10, are used to produce hard copies of your digital files.  
Any high quality printer can be used, but the best type of printer is one using 
PostScript.  PostScript is a type of printing language that describes a page 
using mathematical equations used by most electronic publishing software. 
A fast printer minimizes the waiting time for proof copies of your work.

Input Devices

Keyboard
 A keyboard, Figure 11, is the most common type of input device.  A 
keyboard is a collection of switches with a small microchip that converts 
the keypunches into binary code.  Every time you push a key, a circuit is 
completed.  This sends a signal to the CPU and either causes an action or 
displays a character on the screen.

Mouse
 A mouse, Figure 12, is a device an operator uses to control the pointer.  
It is much easier to use a mouse than to use arrow buttons to move to a 
specific spot on the screen.  A mouse also gives the user the ability to point 
at specific areas of the screen and perform an action without having to 
remember specific commands or codes.  A mouse has at least one button 
that can be used to select objects or perform a task.  Some mice have buttons 
that can be programmed to perform other functions.
 
 As the user moves the mouse, a ball in the base of the mouse moves.  This 
ball turns two spindles and the computer translates this into a movement.

 An Optical Mouse, Figure 13 uses a tiny camera and a light source to 
track the movement of the mouse. Optical mice are much more accurate and 
do not need to be cleaned as often.

Figure 9.  Flat Panel Display, a.k.a. 
LCD.

A

B

Figure 10.  Printers.
A - Laser printer
B - Inkjet printer

Figure 11.  An ApplePro keyboard.

Figure 12.  Ball-type 
mouse.

Figure 13.  Optical Mouse
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Scanner
 A scanner is a device that digitizes type, photos or art for use with the 
computer.  Much like a copier, a scanner copies whatever you put into it and 
presents it on the screen.  There are two types: flatbed and film, Figure 14.  
A flatbed scanner scans flat objects: pages, photos, flat artwork, etc.  These 
are extremely useful for placing existing art or pictures into a new layout.  
The other type of scanner is a film scanner.
 Film scanners are unique due to the need to have the film back-lit to 
produce the image to be scanned. Some flatbed scanners have provisions/
hardware built in to their lids to scan film negatives and slides.

Graphics Tablet
 A graphics tablet, Figure 15 resembles a large clipboard or notebook 
with a non-writing pen called a stylus.  The pointer/cursor displayed on 
the screen is moved by moving the stylus on the tablet.  Once a person gets 
used to a graphics tablet, they can work much more accurately than when 
drawing with a mouse.  Some tablets have a clear covering for placing 
artwork under while tracing.  Tablets work by detecting disruptions in a 
magnetic field created by the stylus.

Other Input Devices
 There are many other input devices available.  The three listed previously 
are the most common for our purposes.  Other common devices include 
trackballs, touch-screens and joysticks. Trackballs, Figure 16 resemble a 
large, upside-down mouse.  Instead of pushing the mouse around, which 
rolls the ball, the user of a trackball actually moves the ball.  Like mice, 
trackballs have buttons, some of which can be programmed.  Trackballs 
are generally not as accurate as a mouse for fine, detailed work, but they 
require less motion for general everyday use. Touch screens, Figure 17 are 
simple monitors that can sense where you touch them. These are useful for 
demonstrations or displays, such as an interactive kiosk. Joysticks, Figure 
18, are exactly like the controls many video games use.  While great to use 
if you are flying a fighter jet, these are not practical for creating artwork.

Software
 Software allows the computer to function.  Computers basically run 
two types of software:  System and application software. System software 
is a specific set of instructions that control the basic operations of the 
computer, also referred to as the operating system.  Some examples of 
system software are Mac OS, Windows, DOS, Unix and Linux.

Operating Systems
 An operating system is a piece of computer software that tells the 
CPU how to act.  All computers must have some type of operating system. 
There are many types of operating systems, but the three most common are 
Microsoft Windows, Mac OS and UNIX.

A

B

Figure 14.  Scanners.
A - Flatbed
B - Film

Figure 15.  Graphire2 tablets.

Figure 16.  Trackball

Figure 17.  Touch Screen

Figure 18.  Joystick.
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Windows
 Microsoft developed an operating system called “Windows”, Figure 19. 
It is considered a Graphical User Interface or GUI (pronounced “gooey”).  
Windows provides the user with graphical buttons and menus, and converts 
the operator’s input into the appropriate commands.
 
Macintosh
 Macintosh Operating System, Figure 20 is also a graphical interface 
(GUI).  The operating system is designed from the ground up to be both 
graphical and easy to use.  There is strict control on the manufacturing and 
licensing  of the Macintosh operating system and hardware.  This assures 
continuity from machine to machine.
 
UNIX
 UNIX, Figure 21 is an operating system similar to MS-DOS.  
Although rare on personal computers, UNIX is common on high-end 
graphics workstations (Sun and Silicon Graphics) as well as on mainframe 
computers.  
 Mac OS X is based on UNIX.  It is a programmable operating system 
with build-in TCP/IP networking that allows communications across all 
forms of networks and between all forms of computers.  Unlike other 
vendors, UNIX systems don’t force you to use proprietary  communication 
protocols to have computers speak  to each other.

Application Software
 Application software, Figure 22, is a set of instructions for specific 
tasks, such as word processing, page layout, graphics/illustration, and image 
editing.  There are many different types and brands of software, but only 
a few are essential: word processing, page layout, illustration and image 
editing.
 
Word Processing
 This is software that lets the computer act as an semi-intelligent 
typewriter.  It allows you to enter words and then rearrange them however 
you want.  You can also check spelling and  grammar.  Most have a built-
in dictionary and thesaurus.  You can also perform advanced functions 
like locating a certain word or group of words and replacing them with 
something else.
 
Page Layout
This software is the heart of an electronic publishing system.  You can create 
document layouts and import text, graphics and images from other programs.  
You can add headlines, boxes, colors and many other graphic elements.  
These applications make it very easy to try new ideas and different layouts 
with just a push of a button.

Figure 19.  Windows OS

Figure 20.  Mac OS

Figure 21.  UNIX OS

Figure 22.  Application Software.
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Graphics/Illustration
This software turns the computer into a powerful artist’s canvas.  You can 
use many tools to draw shapes and lines and to create complex illustrations.  
There are many options for filling, colors, etc.  Graphics can be combined, 
altered and saved.

Image Editing
Using image editing software, you can easily get a picture from a digital 
camera or scanner and do all the traditional darkroom effects.  You can 
lighten, darken, crop, enlarge, dodge, burn and color correct.  Image editing 
software also allows the user to create composite photos by combining two 
or more images into one new photo illustration.

Computer Basics

Binary System
 How does a computer translate keyboard strokes and mouse movements 
into commands and actions?  By using the binary system! 
 The binary system is a system of code that allows all computers to 
speak the same language, the language of ones and zeros. That’s all the 
binary system is, a collection of �’s and 0’s arranged in a code to represent 
other information.  Each � or 0 is called a bit, and it is the smallest part of 
information a computer uses; � represents an “on” bit signal to the computer, 
and a 0 is an “off” bit, Figure 23.  These �’s and 0’s act as switches that 
controls the computers actions.
 How can a � or a 0 represent all the letters, numbers and symbols you 
use?  Well, it can’t by itself.  Each bit is always part of a larger group called 
a byte. A byte, Figure 24, is a grouping of eight bits, and looks something 
like this: 0��0�00�.
 There are 256 different possible combinations of these �’s and 0’s                      
(2

8
= 256).  It is in this format of eight bits that all the letters, numbers, 

punctuation and special characters of the English language can be created, 
a minimum of one byte for a character, number or symbol.
 Memory size and disk capacity are referred in terms of bytes.  It would 
be extremely inconvenient to say, “I have 32,000,000 bytes of memory.” So 
abbreviations have been formulated.  First, �,02� bytes is abbreviated as � 
Kilobyte or � KB.  Next, �,02�,000 bytes is called � Megabyte or � MB. 
Finally, �,02�,000,000 bytes is called � Gigabyte or � GB.  There are higher 
levels, but these three are the most common.  

Memory

Read Only Memory (ROM) is permanent memory installed in the computer.  
ROM holds the operating instructions and codes that tell the computer to 
act a certain way.  Although very important for the computer, users are not 
generally concerned with ROM because they cannot alter it.  The computer 
can only read information from ROM used during “boot-up.”

Figure 22.  Application Software.
(Continued)

Figure 23.  1 represents an “on bit” 
signal to the computer, and a 0 is an 

“off bit.”

Figure 24.  Eight bits together 
is called a byte.



Page 9

Computer Fundamentals

 “Boot-up” is a term used to describe the process that takes place when 
you turn on your computer.  The starting-up of a computer involves loading 
the operating system and other basic software.

RAM (Random Access Memory), Figure 25, is information that can be 
changed at any time.  This information is temporary until saved and will be 
lost if power is interrupted.

Disk space is measured in bits and bytes.  Refers to how much space is 
available on a disk storage device, such as a hard drive, zip disk, etc.
 •� bit = � or 0, on or off, smallest unit (b)
 •� Byte = 8 bits, example �0��00�� (B)
 •�,02� Bytes = � Kilobyte (KB)
 •�,02� Kilobytes = � Megabyte (MB)
 •�,02� Megabytes = � Gigabyte (GB)
 •�,02� Gigabytes = � Terabyte (TB)

Data Storage
 When you create a document or start up an application, where is it 
stored? How does the computer remember it until the next time you are 
ready to access it?  The computer has two ways of recording information for 
future use: temporary and permanent storage.

Temporary Storage
 Temporary storage is memory the computer uses to store information 
while the power is on.  Sometimes it is called volatile memory because it is 
not permanent.  Random Access Memory (RAM) is one type of temporary 
memory.  RAM is where the computer stores instructions and files that are 
currently being used.  RAM has no moving parts; therefore, it is extremely 
fast for the computer to access, making the computer run much faster than 
with other types of storage.  RAM upgrades are often installed by the user 
and will make your computer run faster.  Remember, anything stored in RAM 
is lost when the computer is shut down, locks up, or power is interrupted!

Video Random Access Memory (VRAM)
 VRAM, Figure 26, is a special RAM memory dedicated to running 
video output.  Buying a video card with more VRAM allows for higher 
graphic performance. 

Permanent Storage
 You will use permanent storage to store things you want to use again.  
Permanent storage allows you to keep documents and files, and to move 
them from one computer to another.
 
Hard disks, Figure 27 are a type of permanent storage.  Hard disks are 
usually installed in a computer, although external and portable units are 
available.  While floppies are designed mainly to store files and documents, 

Figure 25.  Random Access 
Memory (RAM)

Figure 27 Inside a Hard Drive

Figure 26.  Video Random 
Access Memory (VRAM). 
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hard disks are also used to store applications that are used regularly.  Hard 
disks come in many different size capacities.  Hard disks are much faster 
than floppies, but not nearly as fast as RAM.
 
Removable media can be removed from the drive and taken to a different 
computer.  There are many different types and brands of removable media 
with capacities ranging from �.� Megabyte up to �� Gigabyte.  Common 
types of removable media are:

 •   Floppy disks, Figure 28 are 3.5 inches wide and almost square.  The  
disk is made of a sheet of mylar in plastic and holds about �.� MB of data.  
Floppy disks are relatively slow, making them impractical to work from.  
They are convenient for moving and storing small files, because of their 
size, cost and reliability.

 •   Zip disks, Figure 29 are similar to floppy disks.  They are 
approximately the same size but are thicker.  Depending on their size, they 
can hold 100 MB, 250 MB and 750 MB of data.  They are very durable but 
are less popular because of their price and capacity compared with CD’s 
and DVD’s.

 •   Compact Disk—Read Only Memory (CD-ROM), Figure 30 is an 
optical wafer read by laser light.  It uses a system of lasers and binary 
information stored on a thin metal and plastic disk that can hold up to  650 
MB of data.  Much like a record player needle, the laser tracks around the 
disk reading the small pits and lands representing the �’s and 0’s of the 
binary code.  CD’s are inexpensive and are excellent for storing images and 
music.

 • Jaz Disk , Figure 31– more durable than floppy and larger than a 
Zip disk (� GB).  

 •   DVD (Digital Video Disk) – largest storage device besides hard 
drives (2.6-8.5GB).

 •   Digital tape drives, Figure 32 use magnetic tape similar to that of 
audio tape.  They can hold as much as �0 GB but they are slow because the 
drive reads the data linearly and cannot access different parts of the tape.

 
 • CD-R (Compact Disk-Recordable), Figure 33 have the same 
capacity as CD-ROM’s (or even more with special drives) but the user can 
write data to them over and over until the disk is full. The disadvantage is 
that once data is placed onto the disc, it cannot be erased.

 • CD-RW (Compact Disk-Re Writable), Figure 34 have the same 
storage capacity as CD-R’s and CD-ROM’s but data can be written and 
erased by the user. They cost a little more than CD-R’s.

Figure 28 3.5” Floppy

Figure 29 ZIP Disk

Figure 33-34 CD-R, CD-RW’s

Figure 30 CD’s

Figure 31 JAZ Disk

Figure 32 Digital Tape Drive
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 • DVD-R (Digital Video Disk-Recordable), Figure 35 – with a 4.7GB 
capacity, they have the largest storage capacity other than Hard Drives. 
With double-sided and multi-layer discs (with the appropriate drives) their 
capacity can be up to �8.8GB. The disadvantage is that once data is placed 
onto the disc, it cannot be erased and they cost more than CD’s.

 • DVD-RW (Digital Video Disk-Re Writable), Figure 36 – Have the 
same storage capacity at DVD’s and DVD-R’s but data can be written and 
erased by the user. The disadvantages are that they are considerably slower 
than CD-R’s and DVD-R’s and they cost even more than DVD-R’s.

 Most removable disks do not have as large of a storage capacity and are 
not as fast as hard disks, making them difficult to work from directly.  They 
are ideal for moving, storing, and transporting files to other computers.  
Additionally, they are good for backing up important information and 
archiving.

 Local Area Network (LAN), Figure 37  is a group of computers and 
associated devices that share a common communications line or wireless 
link and typically share the resources of a server within a small geographic 
area (for example, within an office building). Usually, the server has 
applications and data storage shared by multiple computer users. A local 
area network may serve as few as two or three users (for example, in a 
home network) or as many as thousands of users (for example, an entire 
military base).  A server can be used as permanent storage. 
 Advantages - Saving to a server is the preferred method because the 
data is backed up on a regular basis. Servers are designed to retain data 
even if a whole storage drive is lost/damaged. It frees up the hard drive; 
others have access to the files; and files are easily transferred.
 Disadvantages -  When LAN is unavailable, your files are 
unavailable.

Plug and Play 
 Universal Serial Bus (USB) peripherals deliver on the promise of 
plug and play convenience by eliminating the need to turn off or restart 
the computer when attaching a new peripheral. Users can connect USB 
peripherals whenever they need them.

Universal Serial Bus (USB)
 USB, Figure 38 works with numerous devices, including printers, digital 
cameras, game pads, joysticks, keyboards, mice and storage devices.
 Installation is simple.  When a USB peripheral is first attached, the user 
installs a device driver running a simple installer application or the device 
itself loads its’ driver on the system.  This only needs to be done once and 
the device is then available, since USB supports dynamic loading drivers.
 The USB cable has easy connections.  It requires no terminators, 
memory addresses or ID numbers. 

Figure 35-36 DVD-R, DVD-RW’s

Figure 37 Different LAN “topologies”

BUS TOPOLOGY
10BASE2

REPEATER

WORK
STATION

FILE SERVER

STAR TOPOLOGY
10BASE-T

HUB

MIXED TOPOLOGY AND MEDIA

Figure 38. USB logo and 
cable.
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 USB has great expandability.  It supports simultaneous connection 
of up to 127 devices on a single bus by attaching peripherals through 
interconnected external hubs. When a computer’s ports fill up, users simply 
attach a device called a hub, which provides additional ports, and keep on 
plugging in more peripherals —and hubs—as needed.
 USB 2 was released in April 2000 as an upgrade to the 1.1 version.  It 
provides additional bandwidth for multimedia and storage applications and 
has data transmissions �0 times faster than USB �.�. It still supports low 
bandwidth devices such as keyboards and mice as well as high bandwidth 
ones like high resolution Web cams, scanners, printers and high capacity 
storage systems.  
 It has full forward and backward compatibility with original USB 
devices and works with cables and connectors made for original USB but 
keep in mind that they will still perform at USB �.� speeds.  The USB 2 has 
a transfer speed of �80 Mbps (Megabits per second), however, to take full 
advantage of the speed, the device you purchase must be USB 2 enabled 
and must be run from a USB 2 port.  To recognize a USB 2 port or device, 
look for the USB High Speed logo, Figure 39.

FireWire (IEEE 1394)
 A very fast external bus standard that supports data transfer rates 
of up to �00Mbps (in �39�a) and 800Mbps (in �39�b).  FireWire, Figure 
40  delivers more than 30 times the bandwidth of the original USB. 
 Products supporting the �39� standard go under different names, 
depending on the company. Apple, which originally developed the tech-
nology, uses the trademarked name FireWire. Other companies use other 
names, such as i.link and Lynx, to describe their �39� products.
 A single 1394 port can be used to connect up 63 external devices. 
In addition to its high speed, �39� also supports isochronous data -- deliv-
ering data at a guaranteed rate. This makes it ideal for devices that need to 
transfer high levels of data in real-time, such as video devices. 
 Although extremely fast and flexible, 1394 is also expensive. Like 
USB, �39� supports both Plug-and-Play and hot plugging, and also pro-
vides power to peripheral devices.

System Configurations
 The following are minimum specifications for a computer graphics 
workstation:
 •   512 MB RAM minimum, 1GB recommended.  The smaller the 
number, the slower the processing time.  Graphic files can be very large and 
require a lot of computations by your computer and temporary memory.
 •    60 GB hard drive (minimum).
 •   17-inch monitor (prefer 21-inch).  Larger Flat Screens are better for 
graphic work; they are easier on your eyes, and you won’t have to zoom in 
and out as often.

Figure 40 FireWire logo and cable. 

Figure 39. USB 2 logo.
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 Of course, how much you spend on a system is going to determine how 
fast it operates. Shop around to balance performance versus price.  Keep 
in mind technology is ever changing and the system you get today may be 
outdated not long after your purchase.  
 Each computer is different when it comes to setup.  Follow the 
manufacturer’s directions precisely.  Normally a color coded diagram to 
walk you through the steps is provided.

Operator Level Maintenance
 Troubleshooting is the process used when trying to determine the cause 
of a problem and how to fix it.  It is important to understand the basics of 
how things work with a computer in order to be able to efficiently repair a 
problem. One of the most important aspects of troubleshooting is knowing 
what to do to prevent a problem from happening.  With computers and other 
electronic equipment, there are a few things you can do to prolong the life 
of the equipment and prevent malfunctions.

Preventive Maintenance

Grounding
 Most electronic equipment comes with grounded plugs.  It is important 
to never bypass this ground and to always have a properly grounded outlet. 
Computers are extremely sensitive to electrical impulses; properly grounded 
plugs and outlets can prevent serious damage to computer hardware.  It is 
absolutely necessary to unplug the computer and ground yourself before 
performing any activity inside the opened case of a computer (i.e. installing 
RAM, removing cards, etc.).  This is so you do not transfer any static 
electricity to any of your computer components, Figure 41.

Surge Suppressors
 One of the most important pieces of electronic equipment to use is the 
surge suppressor, Figure 42.  Electrical voltage can vary widely, and often 
there are surges of high voltage or fluctuations.  This is especially common 
with deployed units and ships where power is being provided by generators.  
A surge suppressor is an inexpensive device that filters the electricity before 
it goes into the computer.  
 Suppressors control the actual outgoing voltage (from the suppressor) 
and only let regulated amounts into the equipment.  Additionally, they 
can convert one outlet into several.  This allows the user to plug all of 
the equipment into one receptacle, providing the receptacle has enough 
amperage.  Most surge suppressors can only protect against minor power 
surges and spikes.  Only Un-interruptable Power Supplies (UPS), Figure 
43, can provide against serious electrical problems, as well as providing 
short battery backup.  UPS’s are strongly recommended to prevent damage 
to expensive computer equipment.

Figure 43.  UPS

Figure 41.  Static Warning label

Figure 42 Surge Suppressor
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Be gentle
 Computer equipment is susceptible to shocks and vibrations, especially 
hard disk drives.  You must be careful to never bump or jostle computers 
or external hard drives while they are turned on.  Bumping a hard drive can 
cause the read-write heads to gouge the surface of the disk, ruining the drive 
and the data stored on it.  If you must move equipment, it is best to shut it 
down, and give it time to cool before moving.

Plugging In
 When plugging in or unplugging equipment, the computer must always 
be shut down.  Never unplug a computer that is turned on.  Also, ensure the 
power switch is in the “off” position before plugging equipment back in. 
Damaging power surges often occur when equipment is plugged in while 
turned “on.”

Eating/Drinking
 It should seem obvious, but you should never eat or drink around 
computers.  Liquid or crumbs spilled in a keyboard or on removable media 
can destroy the hardware or data.  Also, there is a danger of electric shock 
if liquid is spilled on an energized piece of equipment.

Utility Programs
 It is a very good idea to purchase and use a utility program such as Norton 
Utilities or MacTools Pro.  These programs scan your disks and hardware 
for potential problems and can fix them before they do any damage. They 
also provide other utilities to recover deleted data, schedule backups and 
optimize the disk speed.

Hardware Maintenance

CPU
 While there is no real “maintenance” to be done on the CPU portion of 
the computer, there are a few things that can be done to prolong the life of 
the equipment.
 First, be sure to keep any air vents clean and clear.  Do not stack books 
or papers on top of or closely beside the computer.  You must allow air 
to flow in and around any vents.  This allows the internal fan to cool the 
circuits.  Occasionally vacuum the area around the vents to remove any dust 
that may have collected. Second, be sure to give any cables or connectors 
plenty of room.  One of the leading causes of computer malfunctions is 
faulty cables.  Cables can be damaged by being bent or crimped, so allow 
them to attach to the computer and naturally curve away, without forcing 
them into a small area.  This is especially true with monitors that tilt and 
swivel.  Allow the monitor cable plenty of slack for free movement.  Never 
place cables near heaters or radiators.
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Monitor
 Due to the static electricity made by monitors, it is important to keep 
monitors free from dust.  Again, periodically vacuum any dust from the top 
and side vents.  To clean the screen, first turn off the monitor, then spray 
a small amount of a mild glass cleaner (such as Windex) onto a soft cloth 
and wipe the screen.  Never spray the cleaner directly onto the screen, as 
it will drip down into the electronics.  NOTE:  Never open a monitor case!  
Monitors are high voltage and can cause severe electrical shock.

Keyboard
 It should go without saying to never spill anything into the keyboard.  
If, however, a liquid is spilled into a keyboard, immediately turn the 
computer “off,” unplug the keyboard from the computer, take it to a sink 
and turn the keyboard upside down to try to drain any excess liquid.  You 
may be able to salvage the keyboard, but do not bet on it.  You should also 
occasionally vacuum the keyboard to remove any dust or crumbs that have 
accumulated.

Manufacturer Assistance
 Most manufacturers have technical support or “help” lines that can 
be helpful when troubleshooting any problems.  However, you should 
not call them immediately.  If you are experiencing problems, first refer 
to the owner’s manual to try to diagnose the problem. Always start at the 
beginning and ensure all setup and start-up procedures have been properly 
accomplished.  Usually the biggest cause of computer problems is “operator 
error.”
 If you have established that you do need technical help, prepare for a 
wait.  Help lines are usually very busy. Gather the following information 
about your problem and equipment before calling: make and model of 
all equipment being used, serial numbers of any software/hardware, all 
technical information about your computer (amount of RAM, hard disk size, 
additional boards or devices installed, system software and version number, 
list of extra extensions or control panels, etc.).  Also have an emergency 
floppy or CD-ROM with System Software to start up from.
 Once you call, describe the problem with as much detail as possible.  
Do not say, “My computer will not work.” Rather say, “The computer starts 
up fine, and all other applications run, but when I try to launch XXXX 
program, I get an error code of XXX.”
 Usually the representative will try to walk you through several steps 
while on the phone.  For this reason, try to be at the computer when calling.  
When they tell you to do something, remember they cannot see your screen.  
Be sure to tell them what is happening each step of the way.  For example, 
“I started up, and now I have a dialog box that says, “Fatal Error type 187”, 
would you like to restart?  “What should I do?”  This makes it easier for the 
person on the other end of the line to know exactly what is wrong.
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File Management
 Now that you have some understanding of how computers work and 
what they do, let’s explore some methods of organizing your system so 
it meets your needs.  Consider a real-world example.  Imagine you’ve 
just been given some office space.  Logically, you’ll want to organize it.  
Important letters and memos will need to be placed in appropriately labeled 
folders.  You might even have a series of filing cabinets that are set up for 
personal communication and work-related correspondence.  Further, you 
may need to have separate areas for your bills and financial records.  And 
occasionally you’ll need to throw away old records that you no longer want 
in order to clear space for new letters, records, and folders.

Understanding the Directory Structure
 A directory is perhaps most easily understood if you think of it as a folder 
or container, a place where you can store individual files or other folders.  
Much like drawers in a filing cabinet, folders may be used to organize and 
sort collections of files and folders.  Most file systems organize folders in a 
hierarchal structure.  The structure can be described as an inverted tree with 
the top level being your hard drive.  Figure 44 represents an example of a  
folder hierarchy.  
  To open a directory, double-click on the folder icon.  This opens the 
folder so its contents are available to view.  In Figure 45, you can see the 
contents of the “New Folder” folder.  Notice it contains 14 files, represented 
by icons.  The types of files you have on your computer will vary. You may 
store letters, digital images, sound files, and perhaps even video.
 The Title Bar of a window often provides information about a folder.  
Notice that in Figure 45, the Title Bar of the window says, “New Folder.”  
The Title Bar can help you keep track of where your files are stored.
 Besides the icon view as illustrated in Figure 45, Operating systems 
may have two other views to reveal folder contents. Figures 46 and 47 
illustrate two of these; List View and Column View.

Naming Files
 A file is a document you create.  For example, if you’re working in a 
word processing application, you might write a letter to a friend or coworker.  
Once you’ve typed the letter, you want to save it to have a permanent copy 
on your computer.  Computers offer you the advantage of being able to save 
a document and access it any time in the future.  When saving files, you’ll 
need to consider what to name the file.  You have a fair amount of latitude 
when selecting names for your files and folders.  Specific rules vary from 
one operating platform to another.  If you follow these rules of thumb, you 
should encounter few problems.

Figure 44.  Folder hierarchy on a 
hard drive. 

Figure 45.  Folder contents shown in 
Icon View.

Figure 46.  Folder contents shown in 
List View.

Figure 47.  Folder contents shown in 
Thumbnail View.
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 While you have a wide range of characters to choose from, you should 
limit filenames to less than 32 characters, avoid spaces in file names, and 
generally limit yourself to the following recommended characters:

 letters   (a-z) numbers (0-9)
 underscore  ( _ )
 
 Following these guidelines should conform to most operating system 
conditions.  

 Software applications also use a special notation called a file extension.  
File extensions are three-character codes attached to the end of a file name.  
The following table provides information about files common in the graphic 
arts field:

File Extension    File Type
.doc   Microsoft Word
.jpg    Joint Photographic Experts Group
.tif    Tag Image File Format
.psd   Photoshop Document
.eps   Encapsulated PostScript
.bmp   Bitmap
.gif    Graphics Interchange Format
.ai    Adobe Illustrator
.p65   Adobe PageMaker 6.5
.idd   Adobe InDesign

Creating New Folders
 Your computer comes with a series of folders and files already there.  
Most of them are a valuable part of the operating system and shouldn’t be 
altered; however, you may want to add folders to organize the documents 
and files you will create over time.  The process of creating a new folder is 
fairly simple.  First make sure that you are creating the folder where you 
intend.  

On PC’s:
 �.  To create a new folder, open the hard drive or  existing folder where 
you want the new folder to be located.  To do this, simply double click  on 
the icon.
 2. From the File menu, select New Folder.  You  will notice a new 
untitled folder has been  created.
 3. Now (without clicking anywhere else), type   what you want the 
folder to be named, then press Enter.
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Moving and Copying Files
 Copying involves making a duplicate of a file or folder.  As a safety 
precaution, you may want to make a copy of a file, better known as a backup 
file.  Perhaps you need to provide someone else with a copy of the file, by 
copying it to a floppy or zip disk.  Sometimes rather than making a duplicate   
of the file, you would like to simply move the file to another location.  To do 
this, select the file and drag its icon to a new location.

On PC’s:
 1.  Select the file by single clicking it.
 2. Hold down the mouse button and drag the folder icon to the folder 
you want it copied to.
 3. Open the second folder and view its contents.  Verify that it contains  
the file you copied.
 
Renaming Files and Folders
 At times, you might want to change the name of a file or folder.  For 
example, you might be in the middle of a file and folder reorganization 
or perhaps you simply don’t like your original choice.  A folder named 
“second_practice_folder” is quite cumbersome.  You might want to change 
the name of that folder to something a little shorter, like “practice_folder2”.  
The process of renaming folders varies slightly from system to system, but 
the concept is the same.   To rename a file, right click on the original file and 
select  
“rename”, then type the new name.

Deleting Files and Folders
 As you use your computer over time, you will more than likely need 
to organize old files, and also discard files you no longer use.  There are 
a number of ways to discard, or delete, files.  The steps to delete files and 
folders will vary depending upon your operating system.

On PC’s:
 1.  Select the file you wish to discard by clicking on it once.
 2.  Hold down the mouse button and drag the file to the Trash icon on 
the desktop. Another way to delete a file is to right-click on it and select 
“delete” from the pop-up menu.  Once in the recycle bin, the file is ready 
for deletion.

 If you accidently delete something , simply double-click on the recycle 
bin to open it.  Select the file and right-click to open the pop-up menu, then 
select “restore” to put the file back to it’s original location.
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