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How does the Computer Work? 
 

 

Welcome to Cyber Space, the place where bits, bytes, bugs and some 

worms, roam the circuits.  In these pages you will discover how 

different components of the computer work together to help the User 

(that’s us humans!).   

 

Chapter 1-Are computers mechanical humans? 
 

A.  Can computers do everything? 

The computer is out to get me!  It’s the computer’s fault!  I didn’t do 

it, the computer did it!  Do these statements sound familiar? We’ve all 

blamed the computer for some mistake or misstep in the past.  But is 

the computer the problem?   

 

The computer is only a machine.  It uses electricity and a series of 

circuits to process data.  It can’t feel, seek revenge or decide to make 

you look bad! 

 

A computer is not smart. Smart is defined as “showing mental alertness 

and calculation and resourcefulness”  (http://wordnet.princeton.edu).   

A computer cannot think. Think means “use or exercise the mind or 

one's power of reason in order to make inferences, decisions, or arrive 

at a solution or judgments.” (http://wordnet.princeton.edu/).  As 

humans we learn.  We are taught information and we can apply the 

information to different situations.  A computer must be told to do or 

not to do each action.   

 

Since a computer cannot think, a computer cannot fix problems that 

humans don’t know how to fix.  It can’t figure out the answer.  It can’t 

apply information to a separate problem.  It can only do what it is told 

to do. 
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B.  So what can a computer do?   

A computer does whatever we program it to do.  A computer can only 

follow the commands programmed into it.  It must follow the program.  

It doesn’t have a choice to deviate from the program.   

 

So: 

--If a computer gives out a wrong answer, it is because the program 

asked the wrong question or the data was flawed.  The computer did 

not make the mistake.  Often programmers use the phrase Trash 

In/Trash Out.  If the computer does not receive the right commands 

or the right data, it will not produce the answer the user wants.  It is 

however, the right answer for the commands or data entered. 

Computers do not make mistakes. 

 

--A computer can solve many complicated problems.  However, a human 

somewhere can solve all the parts of the problem!  The computer pools 

the knowledge of all the users.  So although it may seem like the 

computer can do things humans cannot, humans must program the 

solution process.   

 

--It looks like the computer can learn.  It even beats me at Chess!  

Some computers can be programmed to try many different options and 

choose the option that fits its programming.  It tries all the 

possibilities so fast, that it looks like it is learning.  The computer is 

not thinking, it is trying every possibility.   

 

C.  A Computer Looks Smart Because: 

1.  It is Faster:  A computer can try many different options very 

quickly. So it can find the answer faster.  It can do the same 

calculations a human can do but much faster.   

2.  It is more accurate:  A computer does not make mistakes.   

3.  It has a long memory:  Unless broken, a computer can remember all 

the data it’s ever received. 
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Chapter 2-What is the Computer? 
 

A.  The Computer System 

What we use and call a computer is actually a Computer System.  A 

computer system is a collection of the hardware and the software that 

work together to let the user enter data and retrieve it as information.   

 

Hardware is the physical equipment, the parts of the computer you can 

touch.  Some hardware is in the “box” and some of the hardware is 

outside the “box”.  A peripheral is a piece of hardware “outside the 

box”.  This equipment is usually plugged into the back of the 

processor’s box.   

 

Software is the set of all commands that instruct the computer.  

Software is composed of programs.  Programs are step-by-step 

instructions to do a given task.   

 

A User is the human who benefits from use of the computer.  Often 

the user may be called an end user since the user is at the end of the 

computer process.  A program that is easy for the user to use is called 

user friendly. 

 

B.  The Computer Functions 

The software and hardware work together to perform the 4 functions 

of a computer system: 

a. Input-giving the computer information or programs (also 

refers to data given the computer/the device we use) 

b. Output-giving out information after data is processed (also 

refers to information given out by the computer/device 

used) 

c. Storage-holds programs and data for current or future use 

d. Processing-manipulation of data into information 
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Chapter 3-What are all those blinking lights? 
 

A.  Hardware 

Hardware!  That is the name we give to the physical equipment we call a 

computer.  The equipment is divided by the basic function it 

accomplishes. 

 

B.  Processing 

Since the main job of a computer system is to process information (the 

other functions help processing), we will begin with the job of 

processing.  In our fourth generation computers, the processing is done 

by a microprocessor chip.  One of the most successful chip producing 

companies is Intel.  Some computers have 2 microprocessors for faster 

processing. These are called dual processors. The name given to the 

microprocessor that directs the work is the Central Processing Unit 

(the brain of the computer).  This is the “computer”. 

 

Fig 3-1 
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1.  The Central Processing Unit is composed of two parts:   

 1.  Control Unit-Directs all the operations of the computer 

system.  Like the principal at a school makes the decisions and directs 

the operation of the school, the control unit uses electric circuitry to 

ensure the operation of the computer. 

 2.  Arithmetic Logic Unit-Does the processing-the work of the 

computer.   Like teachers at a school-they perform the function of the 

school.   

 

A computer processes either mathematically or logically.  You probably 

understand solving math problems.  Computers do math using Base 2, 

which we will talk about in a later chapter.  But to solve or process non-

math problems, the computer uses logic.  It compares 2 outcomes; 

depending on the response, the processor than moves to the next logic 

test and repeats the process (Ex. 3-1).  Of course, modern computers 

can do these tests very quickly (processor speed) or even 

simultaneously.   

 

Ex 3-1 Report Cards:  You want the computer to print a report 

card, but with a letter instead of number grades.  The computer 

needs to convert numbers to letters.  So you set up a logic test:  

Is the number ≥ 93.5?  Yes: Print A or No: Go to next test; Is the 

number ≥84.5?  Yes: Print B or No: Go to next test; Is the 

number ≥74.5?  Yes: Print C or No: Go to next test; Is the 

number ≥69.5?  Yes: Print D or No: Print F. 

 

2.  The Motherboard 

The CPU and its components are housed on the Motherboard.  The 

motherboard is the flat panel you will find in a computer box.  It looks 

like many lines have been drawn on it.  The lines are the tiny circuits 

that have been etched into the surface.  These circuits do not require 

copper wires.  The electricity flows through the grooves created by 

the etching.  This allows the electricity to flow more quickly, not 

encountering any resistance.   
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All components in the computer box and the peripherals must plug into 

the motherboard or it can’t function with the processor.  From its 

throne on the motherboard, the CPU directs everything that is 

connected.  If “Mom” doesn’t know about you (that means you’re not 

plugged in), you can’t play in the processor! 

 

3.  The Circuitry 

So how do all these circuits process information?  A circuit can either 

be carrying electricity (magnetized-on-1) or not carrying electricity 

(not magnetized-off-0).  The pattern of the circuits—off and on—

directs the computer’s processing.  The computer “reads” this code and 

responds to the patterns according to the instructions it receives.  

 

Ex 3-2:  Compare this code to the telegraph.  You may be familiar 

with Morse Code.  Morse Code was a way to send messages over 

an electrical line by controlling the electrical pulse that went 

through the line.  The pattern of these pulses told the 

telegrapher what letter was being sent.  The letters combined to 

form words and words into messages. A human interpreted the 

pulses.  Humans referred to long electrical signals as dashes and 

short bursts as dahs.  You can find Morse Code at 

http://www.babbage.demon.co.uk/morseabc.html  

 

 

4.  Binary Code 

We will use 1 and 0 to represent the two states of the circuits.  Each 

circuit is called a bit.  The circuits are grouped by 8’s.  Each 8-bit 

combination represents a character or letter or number.  The 8 bits 

together are called a byte.  Each letter requires one byte to 

communicate the letter to the processor.   

 

This 2-state code represented by 0 and 1’s is called Binary Code.  “Bi” 

means 2.  Binary Code is used because it easily represents the two 
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states possible for each circuit.  It is important to standardized the 

code so all machines have the same interpretation of the circuit codes.  

A common binary code called extended American Standard Code for 

Information Interchange or ASCII-8, pronounced “AS key”, for short.  

In the United States, ASCII-8 is considered a standard and you will 

see it referenced in many programs.  ASCII allows different programs 

and computers to communicate.   

 

5.  What about numbers? 

To do arithmetic functions, the computer converts numbers to Base 2.  

Base 2 is a number system.  We use Base 10 for our number system.  It 

has 10 distinct digits that we use in different combinations to 

represent a certain number of objects: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. All 

numbers in our system are made up of these 10 digits.  This number of 

digits is the basis for the name Base 10.  Following the same pattern, 

Base 2 only has 2 digits:  0, 1. All numbers in base 2 are composed of 

these two numbers. 

 

In English we say “Four”; in Spanish we say “Quatro”; in German we say 

“Vier” or in French we say “Quatre”.  All these words indicate the 

following number of cardinals:  

 
Fig. 3-3 
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 Example of ASCII-8 

 

A 0100 0001  

B 0100 0010 

C 0100 0011 

D 0100 0100 

E 0100 0101 

F 0100 0110 

G 0100 0111 

H 0100 1000 

I 0100 1001 

J 0100 1010 

K 0100 1011 

L 0100 1100 

M 0100 1101 

N 0100 1110  

O 0100 1111 

P 0101 0000 

Q 0101 0001 

R 0101 0010 

S 0101 0011 

T 0101 0100 

U 0101 0101 

V 0101 0110  

W 0101 0111 

X 0101 1000 

Y 0101 1001 

Z 0101 1010 

 

 

In base 10, we write the number “4” to the above number of cardinals.  

However, in base 2, we would use the number “100”.  Both “4” and “100” 

represent the same amount in different number systems.  Just as our 

different languages communicate the same amount; our different number 

systems communicate the same amount.  So why go to all this trouble?  The 

computer does not understand 10 different states of circuits; only 2 states, 

off or on, represented 0 or 1, are recognized.  Base 2 reflects these 2 states 

better than base 10.  Base 2 is a number system that can perform arithmetic 

functions (add, subtract). 

 

6.  Understanding Base 2 

In Base 10, we have place values that are powers of 10. 

 

Ex: 3-3  The number 103,452 has the following place values: 

105         104   103  102        101      10o  

100,000    10,000      1,000        100      10  1 
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1*100,000 +  0*10,000  +  3*1,000  +  4*100  +  5*10  +   2*1 

 

 

 

In Base 2, we have place values that are powers of 2. 

Ex: 3-4  The number 110110 has the following place values: 

25     24   23  22   21   2o  

32  16  8  4  2  1 

So the number 110110 in Base 2 would mean this same quantity in Base 10: 
1*32    + 1*16 + 0*8   + 1*4   + 1*2    + 0*1 

 

    or 32+16+4+2=54 

 

Solution:  110110 = 54 

 

 

 

Ex: 3-5  To get the Base 2 equivalent of a Base 10 number: 

Convert 58 to Base 2 number:     

58-32=26   26-16=10     10-8=2    2-2=0 (no ones left over) 

25     24   23  22   21   2o  

32  16  8  4  2  1 

1  1  1  0  1  0 

Solution:  58 = 111010 

 

Fig. 3-4  Count to 10 in Base 2 

 

 0 0 

 1 1 

 2 10 

 3 11 

 4 100 

 5 101 

 

 6 110 

 7 111 

 8 1000 

 9 1001 

 10 1010 
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Chapter 4- Speed and Memory 

 

A. Speed 

In old, slow computers, an instruction may take less than a millisecond or 

1000th of a second to be executed!  It might only take a microsecond or one 

millionth of a second.  But, how slow!  Modern computers might execute in 

nanoseconds-now we are moving because that is one billionth of a second!  If 

the machine is really fast, instructions streak by at a picosecond or one-

trillionth of a second.  Those instructions are really moving.  But you don’t see 

computer speed stated in nano or pico seconds!  Usually processor speed is 

stated in hertz. 

 

What is a hertz? Think about a racetrack.  Cars are zooming around the track.  

Think of a car’s speed by how many laps of the track the car can make each 

hour.  In a computer we call the lap a machine cycle or hertz.  We don’t 

measure in hours but in seconds!  A hertz is equivalent to a machine cycle.  A 

machine cycle is the time it takes the processor to get the instruction from 

RAM, decode it, execute it and the put the result in memory.  Megahertz 

means one million machine cycles per second!  In most personal computers 

today, speed is measured in Gigahertz or one billion machine cycles per second!  

That machine is really moving.  Don’t you wish you could think that fast! 

 

Fig. 3-5  A machine cycle or Hertz 
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B.  Memory  

You are given a football rulebook to refer to when needed.  But how well would 

you play football if you couldn’t remember the rules during the play?    Would 

you expect a computer to do any better?  You have just identified the two 

types of Memory that a computer needs:  1.  It needs to know the rules while it 

is running (during the game) 2.  It needs to keep the rules for future use (the 

rule book).  The second type called secondary storage will be discussed in the 

next chapter.  We’ll discuss the first type next. 

 

1. Primary Memory This memory is located on the motherboard and is 

accessed by the computer during processing.  While playing football your brain 

calls up all the information you need to play.  You keep that information in your 

head during the game.  You need it to execute the game.  So a computer needs 

the rules or commands in memory to execute a program.  You may also need to 

know your coach’s plays and strategies.  That information also needs to be 

available in memory.  When the computer is using a particular program or data, 

that data is in the primary memory. 

 

Primary memory is referred to as RAM, or Random Access Memory.   

 

Primary memory is often described as temporary.  The information in primary 

memory is only there as long as the computer has power or the program is 

needed.  Like in your football game, as long as you are playing you are sharp on 

the rules and the plays.  But if you get knocked out (lose power), you can’t 

remember anything! When the game is over, you start thinking of other things.  

RAM is temporary; it is for use while the processor is using those commands 

and data.  But knock it out and RAM loses everything! 

 

Did you ever feel like information overload?  If the teacher says one more 

word, are going to explode?  RAM can become overloaded as well.  Programs or 

data need a given amount of memory space. If your RAM is not large enough, 

the program will not work, or the computer may freeze.  Games and graphics as 

well as large databases, documents or spreadsheets require high amounts of 

RAM.  Be sure to know your RAM size and program requirements. 
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2. Secondary Memory The processor uses primary memory to hold the 

commands and data that are needed for the current program.  What about 

keeping information and programs for future use?  When the power stops, the 

information and programs in primary memory are lost.  Primary memory can’t 

help us with future use.  To do this job, a storage device can be plugged into 

the motherboard. 

 

Secondary storage is outside the processor.  Data placed in secondary storage 

is permanent.  It will be kept even if the power is lost.  Also, secondary 

storage can be very large and hold large amounts of information.  The 

processor can retrieve information from secondary storage and read it into 

primary memory for current use.  Compare what you can remember (RAM) to 

what books can store (secondary storage). 

 

Secondary storage has a couple of benefits: 

 1.  Data is kept permanently. 

 2.  The storage area can be very large. 

 

3.  Types of Permanent/Secondary Storage: There are three common types 

of permanent storage.  The floppy disk, tape and hard disk use magnetic media 

to store information; the CD and DVD are optical storage devices.  Memory 

disks and keychain memory sticks are flash memory. 

 

a. Magnetic media 

These types of storage devices store information by magnetizing  (on) and 

demagnetizing (off) different areas of a disk.  The machine interprets the 

pattern of on and off and “reads” the command or information.   

 

Examples of magnetic media include hard disks and floppy disks.  These media 

can be erased and reused easily.  Every computer has an internal hard disk.  

However, external hard disks are now available.  Floppy disks do not hold much 

data so you don’t find many floppy disk drives in computers any more.  A drive 

is the device reads the disk. 
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It is important to note that just “erasing” a file does not remove the 

information from a disk.  Information on a disk is addressed and the computer 

uses the addresses to locate the files.  When you erase a file, you merely 

remove it out of the address list.  The pattern of magnetized and 

demagnetized areas stays but become available for reuse. When the disk drive 

reuses the area, then, and only then, is the original file erased, gone!   

 

Based on this explanation, it may be possible to recover data from a crashed 

disk.  In some crashes only the address list is lost.  The pattern of magnetized 

and demagnetized particles representing the data is still present-the computer 

just can’t find it!  Some utility programs will go out and find that information.   

 

You have a love note you don’t want anyone to find. How do you make sure the 

information is gone?  Well, it’d have to be very important file, for the cure will 

damage the information on the entire disk.  You can use a strong magnet, which 

will disrupt the magnetized/demagnetized pattern and destroy the data.  For 

this reason, you don’t see magnets made for computers!  

 

Another way to completely erase a file is to reformat the file.  Formatting 

prepares the disk so it can be read by the operating system.  All magnetic 

storage devices are formatted.  Once again, if you reformat you will lose all 

the information on the disk. 

 

b.  Defragmentation 

A magnetic disk is divided into tracks and sectors. The tracks are circles 

around the disk much like the bands on a phonograph record.  Then the tracks 

are further divided into sectors.  This allows the data to be organized so the 

processor can find it.   

 

The best situation occurs when all your data fits on contiguous sectors; that is, 

all your information is together.  However, sometimes, your data is spread 

throughout the sectors on the disk.  When this happens performance time can 

become slow.   
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EX 4-1:  Think about the school building.  You owe a paper to the Science 

teacher in Room 209.  But you left part of your paper in room 112, 

another part in room 213; another page was in room 105.  To assemble 

your paper and turn it in, you would have to visit each room and retrieve 

each page.  You’d be running everywhere and it would take time.  Now 

suppose your paper was still in 3 rooms, but they were rooms 206, 207, 

and 208.  Would your retrieval time be shorter in the second situation?   

 

So how do you get to the second situation in Ex 4-1 above?  Before your paper 

is due, be sure you collect the pages from 112, 213 and 105 and put them in 

rooms 206, 206, and 208!  We can do that with a magnetic storage device as 

well!   

 

The data was spread out initially because there wasn’t any single set of sectors 

big enough to hold your file.  So fixing the problem will require moving and 

consolidating fragments of data.  This is a simple procedure called 

Defragmentation or Defragging for short.  The command is found in the 

system tools in Windows.  But be careful, depending on how much defragging 

needs to be done, this process can take hours! 

 

c. Optical Readers 

Other storage devices use an optical reader.  Pits are made in the disk by a 

laser.  The space between the pits is called a land.  The disk drive reads the 

pits and lands which represent the on and off to the machine.   

 

Examples of optical storage devices are the CD and DVD.   

Several types of CD’s (or compact disk) exist: 

1. CD-ROM-contains information that can be read but not changed (as 

indicated by the name ROM-Read Only Memory). 

2. CD-R (Recordable)-can be saved but not changed 

3. The CD-RW(Rewritable) information can be written and overwritten 

 

It is curious to note that as technology changes, the availability of storage 

devices changes.  Where once the desktop computer was sold with a floppy 

disk and a hard disk; today, you may find a CD drive or recorder but no floppy 
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disk!  That may be an important observation when buying a computer.  If you 

need a floppy disk, don’t assume you’ll be getting one! 
 

The DVD, digital versatile disk, can hold the equivalent of 13 CD’s  (DVD 

originally meant Digital Video Disk, however the DVD can hold more than video 

data thus the change).  The DVD utilizes different layers of information that 

can be read by a DVD drive. DVD’s are found as DVD-ROM, DVD-R, and DVD-

RW. 
 

How much information can a hard disk, floppy disk, CD or DVD hold?  Data 

capacity on a storage device is measured in bytes.  Remember that a byte is 8 

bits that represent a character to the computer.  The early desktop storage 

devices could hold about 16,000 bytes.  Now storage devices can hold billions 

of bytes.  Rather than refer to these large numbers, names have been given to 

different levels of bytes.   
  

Kilobyte = apx. 1000 bytes  KB 

 Megabyte = apx. 1 million bytes MG 

 Gigabyte = apx. 1 billion bytes GB 

 Terabyte = apx. 1 trillion bytes TB 

 

d. Cache Memory or Storage 

Computers often use the same command repeatedly.  When these commands 

are needed, they must be retrieved from a storage device.  This takes time, 

even if it is nanoseconds!  One way to speed up processing time was to figure 

out how to retrieve the common commands more quickly. Cache memory was 

born!  The cache memory hardware is very fast memory. It can store these 

commonly used commands. When the processor needs the frequently used 

commands, it checks cache first.  The commands are loaded very fast and 

processing time is enhanced. 
 

Chapter 5-Those Peripherals, Can’t Process much Without 

Them! 
So far we have discussed the hardware contained on the motherboard-the 

processor and primary memory.  Other equipment is necessary to complete the 

job of the computer.  These devices are plugged into the motherboard, but are 
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not part of it.  These devices are “outside the box”.  As defined earlier, these 

are called peripherals.  

 

A.  Input Devices 

 

In order to process data, the computer needs to receive the data.  At this 

point in time, it is not common for computers to understand how humans 

communicate.  They really don’t speak English (as mentioned earlier, they speak 

binary!).  So how does the computer get data?  Humans use peripheral 

equipment called input devices.  Input devices allow humans to give data in a 

form humans understand to the computer. An input takes what humans 

understand and changes it to something the computer understands. 

 

Some examples of input devices include: 

Keyboard-a device based on the typewriter.  In English, usually the keyboard is 

based on the QWERTY typewriter (figure out why it is called QWERTY!).  But 

the keyboard can reflect symbols, a special set of words or another language.  

In Texas, you may see a Spanish keyboard that contains the special characters 

used in Spanish.   

 

On a keyboard, you depress a key that sends an electronic signal back to the 

processor.  The letter you pressed was changed into an electronic signal the 

machine can understand. 

 

Mouse-is a device that uses motion to input data.  The mouse uses the GUI 

technology (graphical user interface).  As you move the mouse, a curser moves 

on the monitor.  You move the cursor to the position of your selection, such as 

an icon for a program you want to use.    When you reach the position, you 

double click (click the mouse twice) the mouse.  A mouse usually has 2 buttons, 

which produce different outcomes.  Be sure to use the proper button!   

 

When you move the mouse, a ball or light senses the movement.  The ball or 

light translates this information into electrical signals. Clicking completes the 

signal. The mouse tells the processor to go to a particular position on the 

screen and follow the command at that position. 
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Touch screen-is a combination of the mouse and keyboard.  The touch screen 

requires you to touch a given place on the monitor.  The touch screen responds 

to pressure like the keyboard.  But it uses the position on the monitor like the 

mouse.   

 

Scanner looks at a document and changes the colors of the pictures into 

commands.  The commands define the colors of the pixels that go together to 

make the picture. 

 

Light pen-“reads” the symbols as pixel combinations.  Information is associated 

with certain patterns of pixels. 

 

Microphone-takes in your voice and translates it to digital commands. 

 

B.  Output Devices 

Once data has been processed into information, the computer must 

communicate the information to us humans.  Again, the computer doesn’t speak 

human.  It speaks electrical signals.  So a device is required to take the 

computer information and put it in a form humans can understand.   The 

computer can produce softcopy or hardcopy.  Softcopy is output that can be 

changed such as music on a CD or the view on a monitor.  Hardcopy is  

permanent output such as a printout. 

 

Some examples of output devices: 

Monitor-displays the information on a screen. This type of output is called 

softcopy.  The monitor creates output by dividing the screen into tiny little 

squares called pixels.  Each pixel is colored according to the electronic signals 

from the processor.  By combining different colors computers can display any 

pictures.  The number of pixels determines the sharpness or resolution of the 

picture.  More pixels, means more definition and a sharper image.  Think of a 

light bright toy.  The lights are very big, there aren’t many of them and the 

picture isn’t very sharp.  Shrink the lights and make room for many more lights 

and you can make sharper pictures.  That is how the monitor is controlled. 
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Several types of monitors are available.  The CRT or Cathode Ray Tube works 

much like the old TV screen.  More recently, the LCD, Liquid Crystal Display, 

screen has become affordable to the average user.  The CRT uses a vacuum 

tube and the LCD uses chemicals to make the picture. 

 

Printer-If you need to keep the output, you need a hardcopy.  A hardcopy is a 

paper with the information on it that is produced by a printer.  We will discuss 

three types of printers; however, only two types are commonly used today:   

 

The dot matrix printer is the oldest.  It had a print head that would rearrange 

the pixels for each letter.  The arrangement would strike the paper through a 

ribbon, thus imprinting a letter.  The Dot matrix is primarily used when 

carbon(less) copies are needed, since the strike makes the image on the copy.  

 

More commonly used is the ink jet printer.  It is similar to the dot matrix.  

Like the dot matrix, a print head moves across the paper. But instead of 

striking the paper, ink is ejected in the different pixel patterns of the letters.  

The adding of color, increased speed and sharper images has made the inkjet 

popular.   The machine itself is very cheap! However, the cost per copy is high 

due to the cost of the ink!  

 

Finally, the laser printer is becoming common.  Although fast and sharp, the 

laser printer is expensive. The laser uses toner, a powder like substance.  The 

machine and the toner cartridges are expensive, but the cost per copy is very 

low. You can make many copies with each toner cartridge.  Printing in color with 

a laser is still expensive and not recommended for the casual user.  A color 

laser printout has sharp colors. The laser printer works like a copier, using 

heat and toner to imprint an image on a paper. 

 

Earphones or speakers-Want to hear what your computer has to say?  Want to 

listen to music?  The earphone or speaker takes the digitalized commands for 

sound and converts them to analog sound that comes out of the speaker. 
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Chapter 6 – Staying Connected 
 

A.  Networks 

Before desktop computers, you had a terminal on your desk.  The terminal was 

basically a monitor and keyboard that was connected to a mainframe.  A 

mainframe is a very large computer that usually has its own room-didn’t fit on a 

desktop!  This was the beginning of networking.  Now, networking is the 

connecting of different computers to a server to share hardware and 

software.  Even houses with multiple computers have networks.  Offices, 

schools, stores—are networked.   

 

When computers are networked within a business at one location, we call it a 

Local Area Network or LAN.  The person in charge of the network is called a 

LAN Manager.   

 

When computers are networked over large areas, like all of USAA all over the 

country or like the Internet, these are called a Wide Area Network or WAN.   

 

A network is set up with a server computer to which all the computers are 

connected.  The connection can be through cables or wireless.  Watch out 

though in addition to sharing the legal stuff over the network, viruses can be 

shared too! 

 

 

B.  The Internet 

One of the most used WAN’s is the Internet.  The Internet began back in the 

60’s as a military communication tool called ARPANet.  It remained a static 

tool however until 1990’s when the World Wide Web was born.  Dr. Tim 

Berners-Lee created the hyperlink protocol so that computers could be easily 

linked.  He established the rules that allow links to work.   In 1993, Marc 

Andreessen, led a group that developed the browser, software that helped 

explore the Internet using GUI’s and linkable text.  So Berners-Lee connected 

the computers with links and Andreessen’s browser made it easy to navigate! 
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1.  How does it work? 

A. Starting with your computer at home, you must get a connection to 

other computers.  This is accomplished with a modem.  Modem is short 

for modulator-demodulator.  It allows computers to communicate over 

telephone or cable lines.  Not all computers communicate at the same 

speed.  The modem modulates the signal so both computers can find a 

common speed for communication.  When computers find a way to 

communicate it is called a handshake.  Wireless systems need a 

wireless Network Interface Card (NIC) instead of a modem. 

 

B. After providing the hardware, the computer uses a browser 

(Andreessen’s contribution) program.  The first browser was Mosaic.    

Other browsers are Internet Explorer from Microsoft and Netscape 

Navigator/AOL, Firefox/Mozilla.  A browser uses the modem to 

connect to the server.  Once on the server, the browser sets up your 

screen for navigating the Web.  

 

C. The server connects to the Web and is called an Internet Service 

Provider.  It uses wires and wireless technology to “talk” to other 

ISP’s. Your ISP sends your message to your friend’s ISP, then to your 

friend.  

 

For web pages to work, everyone’s computer must be able to read the page.  

Web pages use a common language, hypertext mark up language (html).  The 

links follow the same rules so that all computers can link up.  These rules are 

also called protocol.  The rules for web pages are called hypertext transfer 

protocol (this was Dr. Berner-Lee’s contribution) or http.   

 

The protocol requires that every computer be identified by a unique set of 

numbers.  This is called the IP address.  IP means Internet Protocol.  Every 

computer on a network has to have an IP address. 
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Chapter 7. What/Who tells the computer what to do? 
 

A.  Systems and Applications Software 

The computer is a machine that understands switches that are off and on.  But 

what determines what the switches mean?  It’s called software.  Software is 

the set of commands that run the computer.  Programs are the commands to 

do a specific job.  Programmers write software. 

 

The software is written in computer language.  Computer language can be 

machine or low level language that talks directly in binary code to the machine.  

To write all program commands in binary code would be very time consuming.  

Other languages were written that interface between machine language and 

the programmer.  These are called high-level languages.  HTML, BASIC, Java, 

Javascript or C++ are examples of high-level languages.  

 

Programs are divided into two groups:  System and Applications.  System 

software runs the operation computer.  It makes sure that the computer boots 

or starts up and supervises all the workings of the components.  Applications 

software is the software we, the users, use.  Applications perform the work of 

the computer. 

 

B.  How does it know what to do? 

When you turn on the computer, what commands do you input so that the 

computer begins?  None!  You supply the electricity and sit back.  The 

computer automatically boots (starts up or load up the commands).  You can 

thank the system software!   

 

Follow the trail.  A human hits the “on” button.  The electricity moves on to 

BIOS that resides in the ROM chip.  The BIOS sends the computer looking for 

the system.  First, the computer looks in the disk drive (floppy or CD 

depending on the BIOS).  If it doesn’t find one, the computer tries the hard 

disk.  It better find the operating system there, or you’re in trouble!  Once 

the system is found, it loads and you are ready to go.   
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The operating system, part of the system software, is a program sandwiched 

between the application software and the machine language.  It controls access 

to hardware and software.   

 

The first stop on the electric path was the BIOS-Basic Input Output System.  

As the name indicates, the commands kept here control the input and output 

system.  Its function here is to keep the commands that control loading the 

operating system.  These basic commands have to be available at startup.  All 

the system commands cannot be maintained when the computer is powered off.  

So only these short commands are kept in the chip first visited by the 

electricity on startup.   

 

At one time these startup commands were hard wired on the chip and could not 

be changed.  So the hardware holding the startup commands is referred to as 

ROM or Read Only Memory.  With the microprocessors used in current 

desktop computers, these startup commands can be modified.  The term ROM 

is no longer descriptive, yet the term continues to be used.  Sometimes it is 

modified to PROM or programmable read only memory, a contradiction in 

terms. 

 

The majority of desktop computers use a version of Windows as the operating 

system.  (The Apple computers have a distinct operating system.)  Windows is 

a product of Microsoft.  Windows uses GUI technology to provide an interface 

between the user and the machine-point and click! 

 

Windows connects the machine with application software.  These are programs 

we, the users, use-games we play, programs we use for production, programs 

we use to draw.   

 

3.  Applications Software 

 

Some application programs are created by a company to do a specific task they 

need done.  The company will create an IT (information technology) 

department that consists of application programmers that write custom 
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programs.  This is very expensive but necessary for some big companies.  This 

is called custom software. 

 

Most of the users are like you and me.  We don’t want to write the programs.  

Instead we buy packaged software.  These are programs we buy, ready to use 

immediately.  The software comes with a manual and very little modification 

can be done to these programs.  

 

Packaged software can be divided into different types based on the job of the 

software:  Entertainment, Education, Production, and Utility software.  

Entertainment and Education software are self-descriptive.  Production 

software helps us do work.  Examples are word processing, graphics programs, 

spreadsheets, and databases.  Sometimes programs that perform different 

jobs but work together are packaged together in a suite of programs.  An 

example is MS Office.   

 

 

 

4.  What can you do with software? 

 

How you use software depends on what you buy.  US copyright law protects 

software.  Copyrighted software means that the code and the right to copy 

and change that code belong to someone.  It could be the creator of the 

software or a company that pays the creator (like Microsoft).  When you buy 

software, you are only buying a license to use the software.  You are not 

allowed to copy the software and share it with other people.  Illegally copying 

copyrighted software is called software piracy. Now that you understand about 

copyright, let’s talk about different levels of use available with software. 
 

Some software will let you try out the software before you have to pay for it.  

This is called shareware.  Shareware is copyrighted.  The program may offer a 

trial of the entire program or just several levels.  To continue to use the 

program you will need to buy it.   
 

Another type of copyrighted software is called Freeware.  This is software 

available for free-no cost.  Since it is copyrighted, the software is protected 
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from copying.  Examples of this are Shockwave or Adobe Reader.  You can see 

a rationale for freeware when we examine Adobe Reader.  Adobe Reader allows 

you to read PDF files on a web page.  To encourage the sale and use of Adobe 

PDF software, Adobe makes its Reader available to everyone.   
 

Some software is said to be in the Public Domain.  This means the copyright 

has run out or the software was never copyrighted.  It is not currently 

copyrighted.  You can do anything you want with this program.  (But if you put 

your name on it as your own work, you are still plagiarizing the software).    
 

Finally, we have commercial software.  Commercial Software is copyrighted, 

you get a full version with manuals and you pay for it.  This is the type of 

software we’re most familiar with.  We buy the right to use the software.  

How extensive the right to use is depends on the type of license you buy. 

1. Single User License-you can use the software on one machine. 

2. Network License-allows you to load the software on a server and share the 

program with all the networked computers 

3. Site License-allows you to put the software on each computer on a single 

site.   
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Vocabulary List 1 Chap 1 & 2 
1. Computer System 

2. Hardware 

3. Software 

4. Program 

5. Peripheral 

6. User 

7. Input 

8. Output 

9. Storage 

10. Processing 

 

Vocabulary List 2 Chap 3 
1. Central Processing Unit 

2. Microprocessor 

3. Control Unit 

4. Arithmetic Logic Unit 

5. Motherboard 

6. Binary Code 

7. Bit 

8. Byte 

9. Base 2 

10. ASCII 

 

Vocabulary List 3 Chap 4 
1. Millisecond 

2. Microsecond 

3. Nanosecond 

4. Picosecond 

5. Hertz 

6. Megahertz 

7. Gigahertz 

8. Temporary Memory 

9. Primary Memory 

10. RAM 

 
Vocabulary List 4 Chap 5A 

1. Secondary Storage 

2. Magnetic Media 

3. Defragging 

4. Formatting 

5. Optical Readers 

6. CD ROM 

7. CD R 

8. CD RW 

9. DVD 

10. Cache Memory 

 

Vocabulary List 5 Chap 5B 
1. Kilobyte 

2. Megabyte 

3. Gigabyte 

4. Terabyte 

5. Qwerty 

6. Touch Screen 

7. Monitor 

8. Pixel 

9. CRT 

10. LCD 

 

Vocabulary List 6 Chapter 6 
1. Network 

2. WAN 

3. LAN 

4. Browser 

5. ISP 

6. Modem 

7. NIC 

8. Server 

9. HTTP 

10. HTML 

 
Vocabulary List 7 Chapter 7 

1. System Program 

2. Application Program 

3. High-level language 

4. Machine language 

5. Freeware 

6. Shareware 

7. Public Domain Software 

8. Commercial Software 

9. Single user license 

10. Network license 

11. Site license

 


