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IT LITERACY 
Essential Path to IT Literacy 

Cyberwaka Training Academy 

What is Computer Literacy, 
and how do you know if 
you’ve got it? 

Literacy, traditional thought 
of as reading and 
comprehension; was in fact a 
measure of a wide range of 
language skills. 

In today’s computer 
environment many people 
think if they can read their e-
mail or put a letter or CV 
together on a computer then 
that’s enough. However 
many peoples ability to get 

the best out of modern 
computer technology in 
business or private use is 
often hampered by a lack of 
computer literacy. 

Most people learn the 
functions of their computer 
such as how to operate a 
word processor. Most have 
learned little of the essential 
literacy knowledge that 
would allow them to expand 
and specialize their use of 
information technologies.  

 

 Computer literacy is an understanding of the 
concepts, terminology and operations that relate to 
general computer use. It is the essential knowledge 
needed to function independently with a computer.   

This includes being able to solve problems, adapt to 
new situations, keep information organized and 

communicate effectively with other computer literate 
people. With literacy in any subject comes 
independence and the ability to specialize. 
Experience in the IT training field has taught me that 
you can teach function till you blue in the face but 
understanding comes when we put literacy at the 
forefront of IT training. 

Cyberwaka Cisco Regional Networking Academy 

Index 

Computer 

Software 

Section 1: The Computer 

Section 2: The Network 

Section 3: Managing Files 

Section 4: Applications 

In order to use and maintain our 
computer system with a minimum of 
down time we need to understand the 
basics of computer hardware. 

The network is the computer! By 
networking computers become 
powerful tools for co-operation and 
production. 

Knowing how software and user data 
is ‘filed’ and stored is essential if you 
want to save and retrieve information 
with confidence. 

Surviving computer crashes and 
knowing why and when to call the 
technician can save money and 
frustration. 

“The real problem is not whether machines 
think but whether men do.”  B. F. Skinner 
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When users are first introduced 
to a computer system they, 
almost always, get told how to 
start a writing application and 
then told to start typing.  

Imagine if you gave such little 
thought to training someone to 
drive a car, i.e. the key is turned 
on, put the car in gear and push 
the accelerator. Do you think this 
experience would be a 
rewarding one for most learners? 

We need to be introduced to 
computers from a literacy 
viewpoint, so that when we 
move to the function process (as 
in the ‘newbie’ example above) 
we do not feel intimidated and 
unsupported when we learn new 
computer functions.  

I guess the first myths and facts 
we should clear up is ‘What a 
computer is?’  

A computer is made up of many 
parts but they all form a machine 
that does ‘work’, therefore it can 
be termed ‘a tool’ in the literal 
sense. Reporters in the past have 
tried to describe a computer as a 
‘thinking machine’ or ‘electronic 
brain’.  

Although these descriptions 
allow us to have a simplified 
idea of what a computer is, these 
types of references also lead to 
the misconception that the 
computer possesses some level 
of ‘intelligence’, ability for 
reason and independent 
cognitive function. 

Section 1: The Computer system. 

“A bird is an instrument 
working according to 

mathematical law, which 
instrument it is within the 

capacity of man to reproduce 
with all of its movements.” 

Leonardo da Vinci (1452-
1519) 

The human brain function for the most part could 
be reasoned to be running predetermined 
applications such as breathing, heart beat etc, that 
happen because of how the brain is ‘wired up’ 
rather than any intelligent process.  

What we are commonly referring to, when we use 
the term ‘intelligence’, is the higher brain functions 
that humans have, enabling cognitive processes 
regarding reason and choice.  

Some ‘experts’ argue these philosophical questions 
about machines vs. man and have done for as long 
as man has yearned to unravel the secrets of our 
universe. 

The computer versus the human brain! 

The confusion is always in the mind! 
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The earliest definition of what a 
computer does, goes back to the 
days when computers were 
people. Up until the introduction 
of electronic machines called 
computers the humans in 
accounting and banking 
industries that sat in long rows 
of desks in calculating figures for 
the accountant sitting at the front 
were called computers. 

According to the Oxford English 
Dictionary, the word "computer" 
was first used to describe a 
mechanical calculating device in 
1897. Although the word existed 
previously, it had been used to 
describe "a person who 
computes or performs 
calculations." 

In the Barnhart Concise 
Dictionary of Etymology (Robert 
Barnhart, ed., NY: 
HarperCollins, 1995), computer 
came into use in English in 1646 
as a word for a 'one who 
computes' and then by 1897 as a 
'mechanical calculating 
machine'.  

By 1946 word referred to an 
electronic machine . It is formed 
from the word compute, which 
was borrowed in 1631 from 
French, which was a learned 
borrowing from Latin 
computare, meaning 'to count, 
sum up; reckon'. 

The first definition I was taught 
when learning about computers 
myself is ‘a computer is a 
sequential logic machine’.  

Even this definition could be 
called into question today but it 
sufficed then and still confirms 
one notion that we can all agree 
on. The computer is a digital 
machine or tool that can be made 
to do calculating work by a set of 
digital instructions contained 
within a program written and or 
manipulated by a user (human).  

The word ‘digital’ means that it 
works with signals represented 
by numbers.  

In our case ‘0 or 1’ or binary 
states, i.e. on/off, yes/no, or 5 
volts 0 volts on a conductor 
representing the binary digit 1 
and 0. 

So a complex instruction such as 
the ‘a’ key on a keyboard has 
been pushed (inputted) could be 
represented by the binary 
sequence 10001001.  

These codes are sometimes 
defined so that they become a 
standard for repetitive functions 
like reading a keyboard input.  

One such standard for the range 
of letters, numbers and special 
characters used by computer 
users is called ASCII or The 
American Standard Code for 
Information Interchange.  

There are many such standards 
for computer designers, users 
and programmers to work with. 

 

 

Section 1 continued:  

Reflection: 

Human Computer? 

What happens when the "A" key is 
pressed on the keyboard? 

 

It depends on the program√. 

Binary Code 

Digital means using state 
signals represented by 

numbers. In our case ‘0 or 
1’ or binary states, i.e. 

on/off, yes/no, or 5 volts 
0 volts on a conductor 

representing the binary 
digit 1 and 0. 
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The use of ‘technical language’ is 
one of the biggest hurdles a new 
computer user has to jump.  

Computers are digital devices so 
we need to understand that all 
computer information is stored 
and used by the computer 
hardware as voltages 
representing numbers that are 
binary, i.e. Base 2 rather than 
Base 10 (decimal). A binary 
integer is made up Os and 1s.  

The term digital is used to 
indicate the ‘electrical signals’ 
are binary; they only have two 
states, unlike analogue signals 
that are constantly changing in 
state. 

 

Gee Whiz!   

Now that we know what it is we 
are going to use we had better 
get back to the task in hand 
which is how do we keep the 
user and the machine working 
efficiently together. We have to 
know something about how the 
computer works and what it 
needs from us in order to remain 
an efficient tool, machine.  

We will start with 
understanding the basics of 
computer hardware. Most 
people will see a number of 
hardware devices when they are 
introduced to a computer and 
these devices can be categorized 
as ‘Input’, ‘Output’ or both.  

 

Lets unlock the mysteries of 
computers and look at the basic 
list of personal computer 
hardware, give them names, 
functions and try to categorize 
them as input/output. 

Hardware anything you can 
hold or touch with your hand, 
the nuts and bolts of a computer 
to give physical function to the 
machine called a computer. i.e. 
keyboard. 

Firmware, a term given to 
programming and configuration 
information that is permanently 
stored in ‘chips’.  

This information can be read by 
the CPU (Central Processor) and 
other hardware but cannot be 
changed or altered during 
everyday normal computer 
operations by the user.  

 

  

Section 1 continued:  

Reflection: 

Hardware 

A computer 

 

Is a machine that runs programs√ 

Is made of separate components√ 

Does nothing unless there is a 
program in control of it√ 

Processes data√ 

 

Data as Signals. 
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Software, sets of instructions, 
written in a language the 
computer hardware and the 
software writer both have a 
dictionary/interpreter for. i.e. 
Microsoft Word, Tetras. 

Monitor (Screen, Display, Visual 
Display Unit (VDU).) Lets us see 
what the results computer 
processes are outputting from 
‘running’ software. OUTPUT. 

Keyboard and Mouse allows the 
user to give/input 
instructions/reactions to the 
computer via software. INPUT. 

Computer Case. Think of the 
Computer Case like the chassis 
of your car, a place to put most 
of the hardware needed for it to 
function. i.e. container. 

Several ‘formats’ (form factors) 
are available for computer 
hardware to be encased in.  

• Desktop. 

• Mini Tower. 

• Set-top.  

• Tower. 

• Media Center. 

Cases that suit a range of 
hardware are set up for different 
user requirements.  

All computer cases need to 
contain the basic hardware,  

Power Supply, computer 
hardware normally uses extra 
low D.C. voltages in the range 2 

– 20 V D.C. these voltages have 
to be supplied from a normal 
230v power socket so the power 
supply converts the mains 
voltage to the voltages needed 
by the computer hardware.  

The power supply gets very hot 
during operation and normally 
has a fan to keep it from 
overheating. INPUT/OUTPUT. 
(Although not a digital 
input/output.) See ‘Choosing a 
Power Supply’ handout.

 

Motherboard, a printed circuit 
board that provides a common 
place where computer 
components can be wired into. 
i.e. Also a place where other 
hardware components ‘plug in’.  

 

Think of it like the engine bay of 
you car. 

Section 1 continued:  

Reflection: 

Keyboard & Mouse 

The keyboard has changed very 
little since the days of the 

typewriter. It still has the basic key 
layout from those days.  

It is often referred to as a ‘QWERTY’ 
keyboard from the letters making 

the left hand row of keys. 

The mouse was a great 
improvement in user input devices 
and allowed for the development of 

graphical interfaces. 

Signals. 

Digital means using state 
signals represented by 

numbers. In our case ‘0 or 
1’ or binary states, i.e. 

on/off, yes/no, or 5 volts 
0 volts on a conductor 

representing the binary 
digit 1 and 0. 
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Most of the wiring and hardware 
features you need to make your 
computer go are 
mounted/installed on/in this 
one ‘motherboard’ area. 
INPUT/OUTPUT 

Central Processing Unit (CPU). 
The ‘computers brain’ is what 
people colloquially are referring 
to when they talk about the 
computers ‘CPU’. It has the 
microprocessor(s) hard wired 
into its structure.  

The CPU is more or less the part 
of the hardware that processes 
all the instructions and controls 
all the input and output 
functions of other hardware.  

 

A typical CPU, the CPU 
normally is installed in a special 
‘socket’ on the motherboard. 
INPUT/OUTPUT 

Memory. There are two basic 
types of memory that computer 
users need to understand. 

ROM  (Read Only Memory) is 
normally installed on the 
motherboard as ‘chips’ (small 
black box like structures that are 
soldered or socketed onto the 
motherboard. This read only 
memory is the place where 
programs called ‘firmware’ 
(because it is no volatile i.e. will 

not change if the power is 
recycled).  

The ROM contains the 
instructions that tell the 
computer hardware how to 
behave when it is powered on 
and when its hardware needs to 
interact with software.  

These instructions are small 
programs that give the computer 
its ‘flavor’ or type i.e. IBM 
compatible PC (PeeCee), Apple 
Macintosh, Playstation, Xbox or 
even a Microwave Oven. 
OUTPUT 

RAM.  (Random Access 
Memory) is memory able to be 
read and written to. 

 

RAM can be considered the 
active working area of 
computers memory, required to 
‘temporarily store’ programs, 
user data and critical ‘system’ 
software to tell the machine 
what work to do while it is on.  

Note: RAM is only temporary 
storing the software, it looses its 
contents as soon as the computer 
power is cycled (turned off).  i.e. 
Temporary storage, 
INPUT/OUTPUT. 

Section 1 continued:  

Reflection: 

CPU 

The Central Processing Unit (CPU) 
is a chip’ containing millions of 

transistor circuits. The actual chip is 
often covers no bigger an area than a 

finger nail.  

The specifications of the CPU are 
often quoted in the sales pitch of a 

particular computer platform. 
Unless you understand the figures 
they can be summarized as  ‘bigger 

is better’ for most situations. 

Memory (RAM) 

Temporarily stores programs and 
data√ 

Loses all programs and data when 
the computer is turned off√ 

Can usually be increased√ 

 

Adding more memory (RAM) to a 
computer system 

1. Allows more programs to be 
loaded√ 
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There are many other types of 
memory but as long as we know 
the two above all the other types 
fall into the category of ‘read 
only’ or ‘random access’. 

Storage. Can be installed 
internally in the computer case 
or externally as a peripheral in 
its own separate case. Storage 
devices fall into three distinct 
categories: 

1. Magnetic (Data is stored 
as tiny magnets 
representing binary). 

2. Optical (Data is stored as 
‘pits’ or ‘lands’ 
representing binary 
information that can be 
read by a laser light 
source.). 

3. Solid State (No moving 
parts sometimes referred 
to as ‘flash memory’.). 

Hard Disk Drive (HDD). Hard 
Drives are ‘long-term’ storage 
devices that can store programs 
and data. 

The computer accesses data by 
reading and writing it on 
demand and ‘copying’ the data 
in to RAM for manipulation by 
the user via the operating system 
software interfaces. 

The way the hard drive stores 
the data is as magnetic 
information in the form of binary 
numbers.  

 

This binary data is ‘recorded on 
a ‘platter’ turned at high speed 
by an electric motor and 
accessed via a moving 
read/write head. 

 

These binary codes are 
representative of the language 
the computer has been designed 
to understand. 

I like to think of the HDD as a 
big bucket that I store all the 
digital work and programs in.  

I want my data to be 
permanently recorded and 
retrievable if the power of the 
computer is recycled (turned on 
and off).  

HDDs are generally measured 
these days in how big a digital 
bucket they are measured in n x 
Gigabytes i.e. 1000,000,000 bytes 
of data. See Indices Handout. 

Floppy Disk Drive (FDD). 
Similar to hard drives in general 
construction but the platter 
material that the magnetic 
information is written and read 
to/from is made of similar 
material that tape recorders use.  

Section 1 continued:  

Reflection: 

Magnetic Storage 

A hard or floppy disk drive 
functions most like a 

Tape recorder√. 

CD-ROM drive 

Works just like a CD player on a 
stereo system√ 

Is a specific kind of disk drive√ 

Gives us access to files on a CD√ 

Can be used to listen to music 
CDs√ 

 

Optical Storage 
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Floppy drives only store 
relatively small amounts of data 
i.e. 1.4 Megabytes, 1.400,000 
bytes.  

 

FDD also has the feature of being 
able to eject or remove the FDD 
media and insert a different FDD 
media.  

So that brings a new concept to the 
equation ‘removable media’. 

CD/DVD Drives (CDROM). 
These types of drives are optical 
technologies that use laser 
diodes (like a very small bright 
bulb.). 

Optical drives read and write 
digital data on a platter made of 
a thin reflective material that can 
represent the 0s and 1s as “Pits” 
and Lands” or small distortions 
of the material. 

The laser light is reflected of the 
disk surface as a binary 0 or 1 
because the light is reflected 
differently if it shines on a Pit or 
Land.  

Some CD and DVD drives are 
Read Only or CD-ROM and 
others are able to write once or 
many times. 

Flash or Pen Drives.  These type 
of drives are quite common now 
for small to medium external 
drives using non volatile flash 
memory in solid state form 
(chips).  

These small drives will be able to 
plug into a computers USB port 
or Card Reader and act as a 
normal read and write drive 

When the pen drive is removed 
it keeps its data and is small 
enough to be put on a key chain 
or in a pocket carried to another 
computer.  

Because this type of storage has 
no moving parts it is less likely 
to be damaged by ‘rough’ 
handling.  

The future of this type of storage 
is as the ‘flash memory’ modules 
become cheaper we are likely to 
see much larger flash drives 
replace traditional storage in all 
manner of computer controlled 
‘appliances’. 

 

 

If we think about the question, 
‘What is the difference between 
memory and storage?’  we can 

Section 1 continued:  

Reflection: 

Temporary Storage 

RAM or Random Access Memory 
needs constant refreshing of its data 
otherwise it would ‘decay’. Just as 

our short-term memory needs 
refreshing, computer hardware is set 

up to refresh the binary data 
temporarily held in RAM. It does 

this by applying the correct electrical 
signals to boost the decaying signals 

representing binary 0’s and 1’s. 

Think of RAM as the work area of 
memory. 

Is used to store the programs and 
data we need the computer to 
access whenever we turn the 
computer on. Programs are 

installed on hard drives etc and 
data is saved. When a program is 
‘opened’ it is loaded into the area 
of RAM the system has allocated 

to it. The users work files 
produced from using the program 
are also in RAM and are copied on 
to the storage media when the user 

does a ‘save’. 

Permanent Storage 
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use the analogy of the written 
word. The book or note pad is 
the storage medium (hardware).  

In the case of a book it has words 
(information representing ideas) 
stored in a read only format on 
paper. It’s the ideas that conjure 
the idea of stored software. 

The note pad does the same 
thing as a computer storage 
device (HDD) i.e. stores long 
term information on paper that 
can be erased and rewritten 
(reused) by the use of eraser and 
pencil.  

The information in books is 
written on pages and segmented 
into chapters etc. We could liken 
these to files and folders.  

A file represents information 
and while the information is 
stored in memory it is vulnerable 
to being lost during a power 
recycle unless it is stored on a 
storage drive of some sort. 

 

If we use our imagination we can 
see that, if someone teaches us a 
song we may be able to commit 

the tune and words to memory 
but more than likely we will 
have to make a permanent 
backup of the song by writing it 
down with pen and paper.  

This idea of short and long-term 
memory (storage) can be 
extended to show the difference 
between installing a program 
and loading a program.  

When we commit information to 
‘long term’ memory we are 
using permanent storage, an 
example may be your name etc 
so we have installed a copy of 
the data for long-term use.  

When we commit information to 
our short term memory, i.e. I 
must attend the lecture on Tuesday 
9:00am, this data will be 
redundant soon and only needs 
‘loading’ into memory for a very 
short time while it is needed.  

To get some information from 
‘short’ term (volatile) memory to 
(permanent) long-term memory 
(storage) we have to ‘save the 
information. People even have 
mental exercises to move a short-
term memory to their long-term 
memory. We could call this 
process ‘saving’. 

So computers mimic this 
biological process by having 
RAM in which information is 
written temporarily while it is 
being used as well as long-term  
“storage’ devices such as hard 
drives where the information is 
installed and by the process of 

Section 1 continued:  

Reflection: 

Installing vs. 
Loading 

The difference between ‘installing 
and ‘loading’ a program: 

You install a program once and load 
a program many times.√ 

Installing a program copies the 
program to a hard drive.√ 

Loading a program copies the 
program into memory.√ 

Most programs use the same 
interface for basic menus such as 

‘file’ and ‘edit’ menus but can 
often require the user to learn new 

specialist commands and menu 
interfaces in order to use the 

program. Files created by using 
the program will be in a format 

directly related to the type of 
program i.e. word files are 

documents (.doc) etc. 

Loading programs 
and files. 
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saving data is recorded for 
future use.  

HOW TO: Install and uninstall? 

To take the ideas of installing 
hardware and software further, 
we can use the same ‘human 
machine’ analogy already 
discussed and think about the 
‘driving software’ that our own 
body needs to function.  

We could list these ‘drivers’ by 
the function that they control. 

• Seeing 

• Hearing 

• Tasting 

• Feeling 

• Grasping 

• Walking 

And so on……..  

You can see by the list that all of 
these software drivers tell parts 
of the body how to perform 
functions that are necessary for 
fully functioning hardware 
called our body to work.  

This process is often not a 
conscious process but a ‘behind 
the scenes’ ‘brain function’ 
(CPU) using ‘how to use 
information’ we can liken to 
software drivers.  

The computer OS uses the 
software drivers to tell the 
computer how to interact with 

input/output hardware such as 
mouse, video card, sound cards 
etc, as well as the requests from 
software applications such as MS 
Office.  

So as we add hardware to the 
computer we also have to add 
(install on to storage media) 
‘driver software’ so that the OS 
can process the input/output 
functions of that particular piece 
of hardware. 

 

 

 

Most computers have an 
infrastructure that allows the 
user to ‘expand’ the hardware 
capabilities of the computer by 
using ‘expansion cards’.  

These cards are installed in 
expansion slots found on the 
motherboard.  

We can take our analogy a bit 
further and see that if we install 
and new ‘expansion card’ in a 
human it might go like this: -  

My inbuilt ability to regulate my 
heart beat has failed so I need an 
expansion card called a 

Section 1 continued:  

Reflection: 

Expansion Cards 
Expansion cards are: 

Hardware Devices that enhance a 
computers functionality√ 

Controlled by the OS using drivers 
associated with the expansion card√ 

Need to be compatible with the bus 
system√ 

Sometimes use ‘plug and play’ to 
find the correct driver software√ 

Need to be compatible with the OS√ 

Incompatible computers cannot 
use each other’s programs. 

Sometimes they cannot use each 
other’s data (files created by 

programs), this has become less of 
an issue with most programs now 

able to save files in a common 
format such as PDF. 

Now days the brand or type of 
computer hardware used is less of 

an issue because of networking. 

Compatibility 



 

 

Cyberwaka Training Academy 15 February 2008 

12 

 

‘pacemaker’ installed and use 
my old heart software drivers to 
regulate the new ‘pacemaker’ to 
the output I require, i.e. number 
of heartbeats per minute. 

 

Notice the brain using its main 
operating system and specialist 
hardware and software drivers 
keeps the expanded hardware  
(patients heart with pacemaker) 
doing its job. 

Our comparison of nature’s 
creations with how computers 
behave continues: -  

Take any two human machines 
and generally they are biological 
very similar but have been 
nurtured and programmed for 
different race/culture outcomes. 

Therefore they understand a 
different language and may have 
different cultural values.  

This can be like computer 
workstations built with similar 
hardware structures but having 
different software/hardware 
interfacing (culture, language 
etc).  

The most prolific computer 
hardware is the IBM compatible 

PC (pronounced PeeeCeee) (as 
opposed to the generic acronym 
PC meaning Personal 
Computer). 

This PC, although developed by 
IBM and designed to use the 
very first Microsoft Operating 
System, MSDOS, is now cloned 
by many companies.   

These manufacturers have 
‘cloned’ the idea of their 
computers behaving like a IBM 
PC computer. From this we get 
the terms  ‘IBM compatible’ or 
clone computers. 

 

Other computers were 
developed independently from 
the IBM idea and therefore use a 
different hardware and software 
culture and language.  

Examples of other computer 
systems are SUN, Silicon 
Graphics and Apple.  

In the early days of personal 

Section 1 continued:  

Reflection: 

Upgrades 
Plug’n’Play is the way modern 
computers treat most hardware 

expansion upgrades. The idea is that 
the Operating System detects the 

new hardware and finds the correct 
software driver for the hardware, 
most likely from the original OS 

installer disks. 

Two computers can be considered 
compatible if they can use the same 
programs and/or use the same data. 

Deal with problems/prevent 
problems. 

The following are NOT examples 
of computer software 

A letter√, a picture√  

A floppy disk√ 

A hard disk√, e-mail√ 

 

 

Preventive 
Maintenance 
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computing these differences 
caused several incompatibilities 
between hardware and software 
used in each system.  

When networks became more 
prevalent and started to become 
the normal way in which people 
did their computer tasks, 
interpreters and standards 
agreements appeared to make 
these computers more 
compatible with each other.  

Today there is no compatibility 
issue that has not been solved by 
someone somewhere in the 
industry.  

IBM compatibles and other 
computers, like Apple, can 
coexist in the same network 
happily. Just like people of 
different races and cultures can, 
given the best intentions of 
society. 

Preventive Maintenance is the 
term techs’ give to trying to deal 
with potential problems before 
they arise.  

If we understand the Hardware, 
Software and Firmware 
components of a computer we 
can make provision for avoiding 

problems.  

Software and firmware requires 
updating with later copies that 
have been optimized to provide 
better functionally or remove a 
‘bugs’ in the previous version.  

The process of updating the 
firmware is often called 
‘flashing’ the BIOS. 

 

We could compare that to 
someone wants to know how to 
swim, the swimming function is 
taught to the person and after 
that they do not even think 
about it they just do it.  

This is because the firmware of 
the human brain has been 
updated with the new function, 
ergo swimming. 

With an older computer a typical 
firmware update may give it the 
information it needs to talk to a 
modern interface like USB. 

Firmware updates can be tricky 
and are best left to experts.  

During the process of 
owning/operating a computer 
you may want to update a 
software package that you 
already have installed, again this 
maybe to fix a ‘bug’ or enhance 
the capabilities of the software.  

Section 1 continued:  

Reflection: 

Language 
Computers use a binary language to 
execute programs and manipulate 

data. 

This Machine Code’ is not very user 
friendly so the person who wants to 

write a program for a particular 
computer system can use a higher 
programming language and then 

have the higher language translated 
into the machine code by a special 

software translator called a 
compiler. 

During the 19th century Charles 
Babbage developed the Analytical 

Engine. This machine was an 
attempt at producing a 

‘Mechanical Computer’. Ada 
suggested to Babbage writing a 
plan for how the engine might 

calculate Bernoulli numbers. This 
plan is now regarded as the first 
"computer program." A software 
language developed by the U.S. 

Department of Defense was 
named "Ada" in her honor in 1979. 

Lady Ada Lovelace 
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These ‘updates’ are sometimes 
called ‘patches’ or ‘service 
packs’.  

Hardware to can be updated or 
have preventive maintenance 
applied to it.  

The storage media (Hard Drive) 
is likely to become cluttered with 
unwanted information in the 
form of temporary user files that 
can be ‘cleaned up’ or 
consolidated on the storage 
media in a process of 
‘defragmenting’ the data.  

Imagine a notebook that we had 
written on several pages but 
then erased several random 
pages.  

This would mean that our data is 
fragmented over non-sequential 
pages and gives a less efficient 
use of the book.  

The computer has an easy way 
of dealing with the 
fragmentation of data on a 
storage device. 

The computer OS does this 
moving the data blocks to 
contiguous blocks of data related 
to each other in some way.  

This allows data to be read from 
storage to memory much faster 

and therefore the computer will 
be more efficient to use. 

 When we communicate with 
other people, success relies on a 
set of rules and protocols.  

The language has to be 
understood and the intentions 
clear. Communication can 
depend on context and 
compatibility. 

  

The computer world is full of 
people using a different 
language and set of protocols. 
Trying to talk to these techno 
geeks sometimes can be painful.  

The ICT world is a world of 
acronyms, bits, hertz and ‘size 
does matter’. 

The very first computer 
programming languages used 
‘machine code’ (number code) 
that put together formed a 
meaningful list of instructions 
for the computer to execute.  

Later a less primitive Assembly 
Language was assembled into 
machine code with a compiler.  

These machine instructions told 
the computer what to do in its 
own language, the language of 
binary digits. 

Section 1 continued:  

Reflection: 

ASCII 
 

The ASCII code 

Only applies to string (or 
character/text) data√ 

Is a standard for string data that can 
be used by any program √ 

Is a way to represent characters as 
code numbers√ 

 

BASIC, COBOL, Fortran and C++ 
are all examples of 

Programs that can be used to 
create programs√ 

Programming "languages"√ 

Programming 
Languages 



 

 

Cyberwaka Training Academy 15 February 2008 

15 

 

 

We humans never got on with 
numbers at least the very human 
humans didn’t and needed a 
more expressive and verbose 
way of writing programs.  

The early languages such as 
Cobol and Fortran provided this 
more human way of expressing 
programming ideas (algorithms).   

Later programming languages 
such as Basic and Pascal gave 
the programmer an even more 
verbose language and made it 
easier for mere mortals to write 
programs for their computer.  

All of these higher programming 
languages have to be compiled 
into machine code so the 
computer can execute the 
instructions.  

 

Just like there are formal forms 
of English and other languages 
there are different forms of the 
programming languages that 
when used need an interpreter.  

Now we can understand why 

computers can only work in 
there own ‘native’ machine 
language or need a software 
interpreter to do the conversion 
to its own language.  

 

I guess that too, is very much 
like human-to-human 
communications. 

 

Some functions of the computer 
have been agreed on by 
standards organizations in order 
to make it easier for the design, 
manufacturing and 
programming of computers.  

One such ‘standard’ is the ASCII 
standard. ASCII sets out a binary 
table for all the alphanumeric 
characters that the computer is 
likely to need to know about in 
order to interpret keyboard 
inputs.  

The acronym ASCII stands for 
American Standard Code for 
Information Inter-exchange and 
is understood by all computer 
operating systems. 

Bigger is better in the computer 
world but this does not refer to 
physical size but to the 
performance figures that are 
attributed to computer systems.  

Taken individually they do not 
tell you a lot about the end 
performance result. 

Section 1 continued:  

Reflection: 

Megahertz 
MHz (megahertz) 

 

Determines how fast a computer can 
work, in general√ 

Is a measure of the processing speed 
of a CPU√ 

 

The same arguments arise in the 
computer world as we hear in the 
car world only instead of Ford vs. 

Holden its Windows vs. Mac. 

The real important part of this 
argument is that there is no correct 

answer, what ever you like you 
use (if you can). 

 

 

Platform Loyalty 
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 But used in combination with 
other hardware information it 
may tell you if you have a 
computer best suited to 
answering email, watching a 
movie or solving the next 
unknown prime number in your 
lifetime.

  

When judging the ‘power’ of a 
computer the CPU is always the 
starting point.  

For general use the CPU speed is 
the number of instruction cycles 
per second.  

Using the CPU clock rate 
measured in MHz (Millions of 
Instruction Cycles per second), 
(One Hertz = 1 cycle/second) 
and 

MIPS (Millions of instructions 
per second) for higher end more 
complex computer systems.  

 

Heinrich Rudolph Hertz (1857 - 
1894). 

Today’s low end PCs now have 
the processing power of 
computers that cost millions of 
dollars a few decades ago and 
are often described as a ‘n x 
MIPS’ processor. 

The computer as a unit of 
hardware and firmware is still a 
pretty useless box unless we can 
teach it the culture and protocols 
of dealing with the input/output 
tasks that we are going to 
require of it. 

 

Section 1 continued:  

Reflection: 

Performance 
The power of computer CPUs often 
comes down to how many transistor 
circuits you can get on a silicon chip. 

Moore's Law describes that the 
number of transistors on an 

integrated circuit is doubling 
approximately every two years.  

By Intel co-founder Gordon E. 
Moore in a 1965 paper. The trend 

has continued for more than half a 
century and is not expected to stop 

soon. 

Booting means: 

Loading the operating system 
program√ 

"Windows" is a program that 

Is an operating system√ 

Must be installed like any other 
program√ 

Stays in memory the entire time 
our computer is on√ 

Booting 
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One minute I may need the 
computer to output the latest tax 
results for my business another 
time I might want it to create any 
number of evil alien beings for 
me to try and destroy.  

The computer needs an 
operating system to deal with all 
these different 
program/hardware interactions. 
The software programs called 
the ‘OS’ or Operating System’ 
are essential to every computer 
system.  

The OS is installed on the 
storage media and every time 
the computer is turned on the OS 
is loaded into RAM (the place 
where all the current session 
work is manipulated and 
executed to bring about the 
desired result).  

Generally think of the OS 
software as being the interface to 
all the hardware.  

The operating system allows 
programmers to write their 
program and leave the direct 
manipulation of hardware to the 
OS as required by the current 
‘loaded’ application’s needs. 

Examples of modern operating 
systems:  

MS Windows XP, Vista, Apple 
OS X 10.5, Umbutu, Solaris. 

 

 

 

 

 

During the power up of any 
computer system certain 
maintenance routines have to be 
executed.  

This is similar to us checking 
everything is ok and ready to go 
when we get up in the morning.  

The first ‘equipment’ we check 
when we wake up (excluding the 
difference in sexes here) is our 
‘brain functions’ come on line 
and check everything is ok to 
move and start the tasks of the 
day.  

The computer has in firmware 
these basic instructions to 
determine if the hardware is all 
present and correct and to look 
on storage media for a valid 
operating system to load into 
memory and execute.  

This early process is called 
‘booting’ which comes from the 
saying ‘pull your self up by the 
bootlaces’.  

Section 1 continued:  

Reflection: 

OS 
 

An operating system 

Is a program that must be installed√ 

Is what every personal computer 
must have to work properly√ 

Can be used to organize files√ 

Is the only program we must have 
(for the computer to work) √ 

The Graphical User Interface (GUI) 
was a created to make it easier for 
users of computers to interact with 

their work. In the past all 
programs relied on a command 
line structure for user input but 

now the click, scroll and drag and 
drop of graphical icons does away 
with the need to learn commands. 

GUI 
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The computer is literally coming 
up to a state that is ready for 
other applications to be executed 
as required by the user. 

 

On larger computers (including 
mainframes), the equivalent 
term for "boot" is "initial 
program load" (IPL) and for 
"reboot" is "re-IPL."  

The term apparently derives 
from ‘bootstrap’, which is a 
small strap or loop at the back of 
a leather boot that enables you to 
pull the entire boot on.  

There is also an expression, 
"pulling yourself up by your 
own bootstraps," meaning to 
leverage yourself to success from 
a small beginning.  

The booting, of an operating 
system, works by loading a very 
small program into the computer 
and then giving that program 
control so that it in turn loads 
the entire operating system. 

The early routine of checking 
hardware from being powered 
on is called the POST or Power 
On Self Test.   

 

 This brings us to the idea of 
‘warm’ and ‘cold’ booting.  

If the computer power is 
recycled, i.e. turned off then on 
again, that is a ‘cold boot’. 

Restarting the computer from 
the operating system functions is 
a ‘warm boot’.  

It’s important to know that POST 
only happens during a ‘cold 
boot’. 

Operating systems are so 
complex that they are made of 
several ‘programs’.  

These programs, like building 
blocks, they all work together 
with the OS ‘Kernel’ (Core or 
main OS program.) to provide all 
the default and user 
customization features that have 
been installed. 

 

Once the operating system is 
loaded (from the installed copy 
in storage) into RAM (the 
temporary working copy) it 
provides the interfaces such as 
the mouse, keyboard, screen and 
other essential hardware 
interfaces.  

Section 1 continued:  

Reflection: 

File Systems  

Remember a computer 

Is a machine that runs programs√ 

Is made up of separate components√ 

Does nothing unless there is a 
program in control of it√ 

Processes data√ 

 

 

 
Hierarchal View 
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By the way the user (we can 
even think of the user as another 
piece of hardware) interface is 
often called the GUI (GuEeee) or 
Graphical User Interface.  

This is the interface that the OS 
uses to provide you the user 
with the familiar ‘desktop’, 
window and ‘icon’ environment 
that is normal with modern 
computers. 

Before the GUI there was just a 
text entry screen that required 
the user to know a number of 
syntax sensitive commands that 
told the computer OS what you 
wanted the computer to do.

 

 

Remember: Storage, devices like 
Hard or Floppy drives, store 
installed and saved information 
on media (disks) using methods 
that are ‘permanent’.  

Permanent means they are non-
volatile and keep their 
information intact when power 
is turned off.  

Think of your VCR recorder or 
DVD recorder at home attached 
to your TV.  

 

 

When you want a program to 
watch later you record or save 
the information, which is the 
program, on magnetic tape or 
optical media.  

This is a similar process of 
saving or installing software that 
takes place in a computer 
system.  

The only difference is the 
computer information is digital 
(made up of numbers).  

Computer data is organized 
information. That means it has to 
conform to the protocols and 
culture of computer information 
filing system and storage.  

Section 1 continued:  

Reflection: 

Storage Media 
 

Remember a CD-ROM drive 

Works just like a CD player on a 
stereo system√ 

Is a specific kind of disk drive√ 

Gives us access to files on a CD√ 

Can be used to listen to music CDs√ 

 

When these alert boxes appear we 
can deal with them no matter what 
system we are working on because 

we are confident in how the 
system works. 

Only by being computer literate 
does this happen. 

 

The unexpected! 
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The storage can be recorded as 
magnetic binary information or 
Optical (use laser light) to keep 
the information safe, even when 
the hardware is powered down. 

Running out of space!! 

 

‘Disk Full’ or ‘Insufficient space’ 
or ‘Insufficient RAM’ are all 
indications of trying to store or 
load to big or to many data files.  

Both problems are solvable by 
increasing the size of the storage 
or installing more RAM. There 
are provisos though.  

Computers are designed with 
maximum tolerances for 
upgrading. 

 It maybe that your computer 
can only work with Hard drives 
up to 4GB in size (can store 
4000,000,000 Bytes of data) or 
1GB of RAM (can only load 
1000,000,000 Bytes of data). 

When these design limits have 
been reached the only way 
forward is to upgrade the 
motherboard or computer itself.  

Most modern computers can 
deal with storage media in the 

Terabyte size (1000,000,000,000) 
and RAM in the high number of 
GB or even Terabytes is some 
cases. 

How is computer data ‘saved’ on 
storage media? 

If we remember a tape recorder 
for recording voice and music 
and think of the material that the 
tape media is made of it is 
essentially a magnetic material, 
that is it can be magnetized or 
not magnetized.  

Now, thinking back further 
before this technology we had 
only ‘pressed records’ for 
recording and playback of 
sound.  

This ‘record’ required sound 
waves to be stored as tracks with 
little bumps and troughs in 
which a record player needle 
could follow the track of sound 
and vary the ‘signal’ in a 
magnetic coil by the equivalent 
peaks and troughs in the record 
material. 

 

Section 1 continued:  

Reflection: 

Magnetic Storage 
 

For a long time in the development 
of modern computer storage devices 
the only form of storage and RAM 
were magnetic systems. 

Adding more ram to a computer: 

Allows more programs and data to 
be ‘loaded’ (worked with). √ 

 

Today RAM modules are not only 
cheaper they are faster and bigger. 
RAM uses the electrical property 
called capacitance to store the 
electrical signals that record the 
binary data. The problem with this 
type of memory is that it needs 
constant refreshing i.e. its is 
‘dynamic’ rather than static. If we 
remove the power by turning the 
computer off we loose the contents 
of RAM 

RAM 
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This into was converted to an 
electrical signal by induction and 
then amplified to reproduce the 
original sound signal that was 
recorded.  

The problem with this 
technology is that it was only a 
play back technology consumers 
could not afford the big 
machines required to actually 
record their own sounds. 

The tape recorder was a leap 
forward. Sound was now 
recorded directly as magnetic 
fluctuations on a continuous 
length of magnetic tape.  

This leap forward eliminated the 
need for expensive large 
machines and bought sound 
recording within the reach of the 
average consumer. 

This kind of ‘recording’ also was 
a very convenient way for early 
computer storage devices to 
store ‘machine code’ (binary 
data) as magnetic 1’s and 0’s, 
This would allow the user and 
programmer of computers to 
store (save) computer data 
without the need for constant 
power or refreshing 
technologies.  

The early versions of computer 
memory (RAM) also used a 
version of magnetic storage by 
constructing memory as 
‘matrices’ of magnetic cores. 

So both storage and memory has 
had a history of using magnetic 

means of saving information. 

 Memory needed to be faster as it 
was the working area of a 
computer so electronic 
(transistorized) versions of 
memory eventually eliminated 
the magnetic type of RAM. 

So modern storage media found 
in hard drives has its technology 
and history derived from 
magnetic recording technologies.  

Every ‘byte’ of data that is 
‘saved’ to a floppy or hard disk 
is recorded as magnetic 
equivalents of binary 0s and 1s.  

We see the same technological 
progression in the use of 
CDROM and DVD media in 
computers.  

 

These optical devices use a 
media that can be written and 
read from.  

Tracks of peaks and troughs 
called ‘lands’ and ‘pits’ which a 
special light source called a laser 
could be used to convert, 
through additional circuitry, the 
binary data into the original 
‘sound’ or ‘computer data’ 
signals. 

Section 1 continued:  

Reflection: 

Core Memory 
 

Core memory used tiny magnets to 
‘hold’ (record) binary information. 

During the early years of the Apollo 
space program and the space shuttle 

this was the kind of RAM NASA 
used in the computers on board the 

space vehicles. 

 

Solid State flash memory has uses 
in portable devices such as 
cameras, music players and 

portable storage devices called 
‘pen drives’. 

Although this type of memory is 
more expensive it is more robust 

and keeps its contents without the 
need for refreshing. 

 

 

Flash Memory 
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Using this technique data could 
be ‘played back’ or ‘loaded’ into 
computer RAM. 

The use of ‘pen drives’ or the 
‘flash memory drive’ has become 
commonplace for the storage of 
computer data and is used in 
computers and many PDAs 
(Personal Digital Assistants) Cell 
phones and Music Players. 

 

 

These ‘solid state’ (no moving 
parts), drives use a modern 
equivalent of the very early 
‘magnetic core memory’, it is 
non-volatile, that is, it can keep 
its contents even when the 
power source is removed.  

Flash memory is very versatile 
as it can withstand a great more 
physical abuse than other 
storage devices with moving 
parts. 

The computer user is oblivious 
to most of the complexities of the 
computer; to them what they see 
on the screen is hopefully all 
they need to know.  

The unexpected! 

 

Often computer users are 
confronted with information on 
the screen that was not the result 
they expected or wanted.  

These unexpected departures 
from ‘normal’ operation are 
usually part of the ‘applications’ 
preprogrammed maintenance 
routines. 

Programs for the most part 
communicate interaction with 
the user via ‘windows’ and 
dialogue’ boxes displayed on a 
computer monitor.  

These ‘user’ interfaces are either 
a result of the user requesting 
the program run a particular 
routine i.e. ‘Save’ or the program 
during its normal operation and 
maintaining itself detecting a 
problem that needs user input 
i.e. ‘Where to Save’. 

 

So the interactions between user, 
computer software and 
hardware are all expedited by 
the programmers routines coded 
into the particular software 
package being ‘opened’ i.e. ‘run’ 
in the computer RAM. 

Section 1 continued: 

Reflection: 

Optical drives 

On any CD-ROM (including music 
CDs) we find 

 

Files√ 

"Pits" and "no pits" ("lands") √ 

Bits and bytes√ 

 

Memory (RAM) 

Temporarily stores programs and 
data√ 

Loses all programs and data when 
the computer is turned off√ 

Can usually be increased√ 

Is where any data must be before 
we can view it√ 

RAM 
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In the early days of computers 
the only way for the user and 
program to interact was via a 
Teletype machine i.e. 
information was typed in and 
printed out on paper.  

Some systems even used paper 
punched tapes and cards. 

Today we have the Monitor that 
displays what the computer 
program is outputting to the 
display in the form of tiny 
picture elements called pixels.  

 

If you look closely at your screen 
you can most likely make out 
these pixels. 

The end result is that the 
computer displays what the 
program requires according to 
its functions. 

Remember all programs we need 
to run on our computer need to 
be ‘installed’ onto our storage 
device.  

When we ‘run’ the program it 
gets loaded into the working 
area of the computer RAM.

 

Some programs when we ‘open’ 
them by clicking on the relevant 
icon even display a dialogue box 
that says ‘Please wait while 
‘nnnnn’ is loading’ or you see 
the mouse pointer give a 
indication to the user that means 
the program is loading i.e. 
spinning ball or hour glass.  

We can consider the computer 
running program routines 
whenever we see these ‘busy’ 
signals on the mouse pointer.  

The real frustration starts when 
the busy signal does not return 
to normal.  

This can be a situation caused by 
a programming mistake or 
incorrect interoperation with 
other programs or hardware. 

 Most computers have a way for 
the user to regain functionality 
with the computer by forcing the 
errant program to quit.  

Windows compatible computers 
have the ‘ctrl-alt-delete’ option 
that brings a dialogue box up 

Section 1 continued:  

Reflection: 

Monitors 

What we see on our computer 
monitor: 

 

Is whatever a program wants to 
display√ 

Is made up of "pixels√ 

 

Memory (RAM) 

Temporarily stores programs and 
data√ 

Loses all programs and data when 
the computer is turned off√ 

Can usually be increased√ 

Is where any data must be before 
we can view it√ 

RAM 
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that gives the user a opportunity 
to ‘force quit’ a application or 
task.  

Other systems have similar 
keyboard functions for ‘force 
quit’. 

So what has happened when 
even this ‘force quit’ option does 
not restore functionality to the 
user?  

Remember programs that are in 
use are all loaded into RAM this 
includes that essential set of 
programs called the OS 
(Operating System) examples are 
Windows XP, Linux, OS X etc. 

  

If our errant program has caused 
some of the area of RAM, where 
our Operating System is loaded, 
to be altered or corrupted, then 
the computer is generally said to 
have ‘crashed’ and will need to 
be ‘rebooted’.  

The down side of this is that 
what ever programs and user 
data stored in RAM at the time 
of the crash is going to be ‘lost’ 
during the restarting of the 
computer.  

The user does not have any way 
of saving the ‘work’ that was 
unsaved at the time of the 
‘crash’. 

Applications, and other 
programs, can of course be 
reloaded from the installed 
versions in storage. 

 

Recognizing this problem some 
Application writers have 
included in their programs the 
ability for ‘recovery files’ to be 
‘saved’ which might enable the 
user to recover some or all of the 
‘unsaved’ part of the work.  

Bottom line is, regular saving of 
your computer work will save 
you a great deal of anguish if the 
computer does have a ‘crash’. 

 

Section 1 continued:  

Reflection: 

Loading 

Open or Loading means: 

 

Copying a program from disk to 
memory  

(and executed by the CPU) √ 

 

Remember, ‘cold’ start is powering 
down ‘warm start’ is using the 

restart option of your computers 
operating system. 

When the computer is turned off 

Everything in memory is lost√ 

Nothing is lost on the hard disk√ 

 

Power Down 
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Resources 

Literacy PowerPoint 

The Literacy Test 

Cisco IT Essentials V4 

The DOS Lab Handout 

Indices Handout 

Computer Hardware Handout. 

FreeDOS CD 

FreeDOS Resource CD 

‘Buying a Computer’ Handout 

Hardware Handout 

Power Handout 

Terms Handout 
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Opotiki 

Written by Peter Lynn Shields 

The Real "Digital Divide" 

Much has been made about the 
so-called "digital divide," the gap 
between the technological 
"haves" and "have-nots."  

It is generally thought to be a 
socio-economic phenomenon 
that essentially places the 
technology out of reach of those 
who can't afford to buy a 
computer. 

While there is an element of 
truth to this (especially on the 
global scale), the digital divide in 
NZ has more to do with those 

who are computer literate versus 
those who are not. The 
technology is available to anyone 
who is interested.  

All the information about using 
computers is there for asking, 
either at any Library or on the 
web.  

The economic barriers have been 
falling rapidly for some time and 
are virtually gone.  

The socio-economic factor is 
probably more "socio" than 
economic 

Summary 

Kaua e rangiruatia te ha 
o te hoe; e kore to tatou 

waka e u ki uta 


