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How often have I heard the 
line ‘I cannot find my file!’ or 
‘I have lost my document’.  

These situations are all too 
common with people who 
work with computers and are 
considered to be ‘computer 
literate’. 

The appearance of a dialogue 
box on the screen or some 
other alert message seems to 
be just an irrelevant step in 
pushing the ‘OK’ button for 
some users. 

I have also noted that many 
users do not read or scan their 
eyes over their computers 
screen during computer work. 

They often miss where some 
important feature or helpful 
interface tool that can help 
them.  

The question that starts with 
‘How do I?” often is 
expressed with out any 
thought to the answer from a 
base understanding of how 
the system works.  

Instead it is blurted out like a 
defeated protest before the 
‘game’ has even begun. 

All personal computers have 
a system for managing data 
by organizing it into a 
hierarchical system of files 
and folders (sometimes called 
directories).  

Section 3: The File 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) 

In this section we will try to get to the root of 
file management and come to understand the 
fundamentals of the file system. 

The user that can rename, change ‘paths’ and 
recover files, in any operating system on any 
platform, has understood the file system from a 
generic point of view.  

This understanding allows them to find their 
data on a PC no matter which flavor hardware 
is being used. 

Hopefully by reading and following the skills 
laboratories available in this section, you will 
achieve this level of understanding.  

Where is that file?! 

UNDELETE! 
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The computer user must have 
some agreed format for 
reading/writing information 
on a computer.  

If we think of a physical office 
system it has, most likely, a 
desktop, a number of storage 
bins, numbers of files and 
ways of reading and writing 
to the files.  

Imagine I am sitting at my 
pre-computer world desk and 
I’m working on a new letter to 
my bank asking for a loan.  

The first thing that happened 
was I opened a new file, 
which is the same as I used a 
new sheet of paper.  

 

As I write on the paper with 
my typewriter or pen the file 
got bigger and bigger the 
more data I recorded.  

We will pretend that because I 
wanted a lot of money from 
the bank, the file (letter) 
ended up five pages in length.  

Also assume that I had a 
manila folder called 
‘outgoing’ where I could store 
the letter until another 
process actually sent it to the 
bank. 

Recap, I had to access my 
desktop, create a new file, 
enter data into the new file 
and save the file in an 
appropriate folder we called 
‘outgoing’.   

We will call our brains 
program that allowed this to 
happen ‘the word processor’. 

 

  

Now step into the world of 
computers and do the same 
exercise.  

We start at our computers 
‘desktop’ we tell the computer 
we want to open the ‘word 
processing’ program, we 
create a new file and have 
access to the first page with a 
‘cursor’ showing us the type 
entry point.  

Section 3 continued:  

Reflection: 

Directories & Files 

Directories are created by 

 

Computer users √ 

The Operating System √ 

Applications √ 

Installing of software √ 

Sometimes during Uninstall of 
software √ 

 

 

 

 

 

 

Files that are copied 

 

Creates a exact copy √ 

Takes up more storage space √ 

Can sometimes be illegal √ 

Can be done with ‘drag and drop’ √ 
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Section 3 continued:  

Reflection: 

WEB Browsing 

We type our letter to the bank 
and at some point (hopefully 
before we have entered a lot 
of data) we ask the program 
to save the letter.  

It replies with a dialogue box 
that allows us to ‘name’ the 
file and a way of saying in 
which folder (directory) we 
wish to save the file. i.e. 
which storage media (drive) 
and which existing or new 
folder on that media. 

Can you see the computer has 
been programmed to mimic 
the way we would do 
everyday functions in a pre-
computer workplace?  

There are of course some 
differences but as a 
generalization we can relate 
most computer functions to 
similar pre-computer 
equivalents.  

When learning what a new 
computer function does, it can 
help if we can relate it to these 
non-computer tasks. 

The computer has some 
predefined filing structures 
determined by its software 
and hardware design.  

Default directories (folders) 
are created when the OS and 
other software is installed. 

A common name for one of 
the folders might be ‘My 

Documents’ but the user also 
has the option of creating 
their own folders. 

 

The folders are ‘virtual’ that is 
they only exist as pointers or 
paths to find various data 
entities called files.  

The user has the option to 
‘create’ new files and folders 
throughout the process.  

These folders are sometimes 
called directories and the 
computer keeps a ‘map’ of 
these directories so ‘files’ can 
be read or written to 
appropriately.  

The directory ‘map’ is 
hierarchal’ that is there is a 
root directory, the first one.  

All other directories are ‘sub’ 
directories. 

 

The only way to access the 
information stored as files in 
the folders is to ‘give 
directions’ called a ‘path’. 

 

!

Section 3 continued:  

Reflection: 

Word 
All the letters we write and save 

with our word processing program 

Have no physical connection to the 
word processing program√ 

Cannot be read if they are only on a 
disk√ 

Cannot be copied into RAM unless 
its program is in memory√ 

Can only be read if they are in 
memory√ 

File names 

Are sometimes specific to a 
particular application √ 

A pointer to a specific set of data on 
a storage device √ 

Have a set of rules √ 

Cause a program to fail if altered √ 

 

 



 

 

Cyberwaka Training Academy 15 February 2008 

6 

 

We start our path to the 
required folder by using a 
path description in relation to 
the ‘root’ directory or where 
ever we are in the file system 
in relation to the root 
directory.  

It is no different than giving 
directions to a street address.  

Your home address is often 
described as an absolute 
address i.e. Joe Blogs 23 Leone 
Tce Avondale Auckland NZ.  

The name of the person is the 
file that we want to talk to; the 
rest is an absolute address 
that would be able to be used 
from any location in the 
world.

 If however if I described my 
address in relative terms, it 
might go something like this. 

Turn right at the next set of 
lights follow that road for two 
miles then turn left into Leone 
Tce go to the 11th house on 
the left and talk to Joe Blogs.  

 

Can you see that this relative 
address will only work if you 
start from one particular place 
and follow the directions or 
path relative to the start 
place? 

Most people are very familiar 
with the local area where they 
live, it is because of this 
familiarity that we can use 
relative address directions 
rather than just giving the 
absolute address.  

The computer user that is 
familiar with their computer 
directory structure will also 
be able find ‘files’ by using 
relative paths and absolute 
paths depending what is most 
convenient to the situation. 

It is helpful to learn about 
‘paths’ by using a command 
line exercise as found in the 
DOS handout. 

Modern computers using GUI 
have for the most part are a, 
open, drag and drop culture 
of finding, moving and 
copying files within the 
directory structure.  

Because of this we often do 
not view the paths we use as 
these absolute and relative 
addresses.  

One of the best ways to 
familiarize your self with the 
layout of the directory tree (If 
we draw a diagram of the 

Section 3 continued:  

Reflection: 

The Trash 
When a file is deleted the system  

Marks storage space free/unused √ 

Can increase computers overall 
performance √ 

Part of maintaining your storage 
device(s) √ 

Can happen during the 
Install/Uninstall of Hardware √ 

Can happen during the 
Install/Uninstall of Software √ 

Can be part of an upgrade process √ 

We can rename files 

If we own them √ 

When we copy/move them √ 

Not unless we have user 
permission √ 

Rename 
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structure it looks like and 
inverted tree or genealogy 
chart) is to go back to a non-
GUI system such as DOS to 
use commands to move, copy 
and display the directory 
structure.

 

Folders and Files can be 
duplicated.  

Exact copies files can be made 
and stored on HDD etc.  

The upside of using a GUI is it 
makes creating folder and file 
structures easy, but also uses 
more storage space.  

Sometimes files are being 
copied for illegal means i.e. 
duplicating a movie or music 
file, it may mean a conviction 
for ‘computer piracy’. 

 

Moving a file, a group of files 
or folders, the old world 
equivalent of changing which 

side of the desk your in-tray is 
placed, can be as easy as 
rewriting the pointers in the 
directory structure showing 
where the data is located on 
the storage device.  

The files are being rewritten 
to reflect a different location 
in the hierarchical directory 
structure.  

The actual data has not been 
rewritten but the pointer 
‘label’ of where to find it has. 

When we have no use for our 
bits of paper that we write on 
we screw them up and throw 
them in the trash.  

In a computer system, the 
data that makes up the file is 
also deleted by putting it in 
the virtual trashcan.  

The ordinary paper copy in 
the trash can be hauled out 
and recovered as can the 
computer data file in the 
virtual trashcan. 

In the physical world once the 
trashcan has been empted 
there is little hope of 
recovering the paper file that 
we through away (deleted).  

In the computer world there is 
however the possibility of 
recovering file data once the 
virtual trash can has been 
empted. 

  

Section 3 continued:  

Reflection: 

Data 

Which of the following can NOT 
be examples of standard computer 

data 

1. An address 
2. The sound of a dog barking 
3. A glass of water√ 
4. A picture of a car 
5. A tree√ 
6. A wedding video 

 

 

A file 

A sequence of loud and soft "blips" 
(or "pits") recorded on media√ 

Is recorded on a disk like a song is 
recorded on tape√ 

Is a way of storing programs and 
data√ 

Is what results from saving √ 

Must be copied into memory 
before it can be viewed√ 
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This is because only the 
pointers/path to the data has 
been altered not the actual 
contents of the data file 
written on the storage media. 

All that has happened is the 
data blocks that made up the 
original file have been marked 
as free and can be now 
written to with new data 
creating new files etc. 

So as long as no files have 
been written (saved) to the 
storage drive since the file 
was deleted special ‘disk 
maintenance’ programs can 
sometimes recover the deleted 
data file. 

Every entity of a file system 
needs to be named; just as 
every thing in a filing cabinet 
needs to be named, in order to 
facilitate accurate searching 
for and loading of files into 
RAM.  

These names are either 
default names dictated by the 
OS, or Program or the User 
has chosen their own 
folder/file names.  

The files can be further 
defined as belonging to their 
creator.  

If I create a file of folder I can 
rename, move, copy or delete 
it.  

 

However some files/folders 
are owned by the system and 
require computer 
‘administrator’ to rename, 
move, copy or delete them.  

Other users generally cannot 
access your files unless you 
set these security/sharing 
attributes so that other users 
can have access to them. 

We now begin to understand 
why we have different areas 
of  ‘file structure’, different 
ownership and levels of 
security within the file 
system.  

Hopefully a well-designed 
computer system will not 
allow an ordinary everyday 
user to delete any part of the 
file structure that would cause 
the system to crash. 

The data/information we 
create during the use of a 
computer is only in a format 
that can be read/written to 
and displayed on a monitor if 
we have a program that 
understands the type of file 
and interprets what the data 
is in a meaningful way to the 
end user.  

To achieve this most 
programs that are used to 
create ‘user’ files have several 
file types that they can 
interpret and work with as the 
user dictates. 

Section 3 continued:  

Reflection: 

Data Files 

What is on a CD? 

code numbers√ 

Information in binary form√ 

Files & Folders√ 

If we write a letter and save it with a 
word processing program 

It is stored as "data" on a disk√ 

We can make changes to it at a later 
time√ 

It must be copied into memory to 
view it or make any changes√ 

It has no direct connection to the 
word processing program√ 
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The file however still needs to 
be ‘loaded’ (the ‘open’ file 
function does this) into RAM 
before the program can read 
and display the file contents. 

 

In the early days of electronic 
computers data files were at 
the very most text files and 
that was the limit of data 
types readily understood by 
the average user.  

Now days computers can 
create files of many different 
data types from your family 
photos, the latest hit single, 
movies and even bio-
information files that are used 
to automatically recognize the 
user.  

The things we have not been 
able to digitize so far are the 
things that are ‘real’ such as 
the cat, the car and all the 
other physical entities. 

 

So unlike the movie Matrix 
we hopefully are living in a 
real world and we are not 
some digital reality on a large 
universe simulation run by a 
machine.  

(See ‘The Physical World as a 
Virtual Reality ‘Authors: 
Brian Whitworth, 
http://www.brianwhitworth.
com/papers.html) 

Revising our work on 
“maintaining a computer 
system’ we can reflect on how 
files are stored and the nature 
of stored data.  

Data is coded binary 
information grouped together 
as files.  

The files can only be read by 
‘opening’ (loading into RAM) 
them with a suitable program. 

Expanding what we already 
know about Hard Drives we 
can see that early HDDs could 
only store small amounts of 
data.  

Nowadays the HDD is most 
likely 40GB or more in size 
and some are even have 
Terabyte capacity.  

Hard drives have become so 
big that we often need to 
‘divide’ the drive into two or 
smaller virtual drives.  

 

Section 3 continued:  

Reflection: 

Digitized Music 
Each song on a standard music CD 

 

Is stored as a data file√ 

Cannot be erased√ 

Cannot be played without a 
program√ 

Is measured in size in bytes√ 

Hard drive 

Is a long-term data storage device√ 

Maybe partitioned into logical 
HDDs√ 

Stores data magnetically√ 

Is a Input/Output devise 
controlled by the OS√ 

 

Storing Files 
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We do this by a process called 
‘partitioning’ if we for 
instance wanted to make two 
80GB drives out of one 160GB 
physical hard drive.  

We can do this by writing to a 
table in the maintenance part 
of the hard drive called a 
‘Partition Table’.  

 

In this example table it 
essentially says we have one 
primary drive and one logical 
drive each being 80GB in 
capacity.  

We call these logical drives or 
partitions.  

In the PC world the drives get 
assigned letters to identify 
them.  

The ‘C’ drive is always the 
primary drive/partition and 
is considered by the system to 
be the ‘physical’ drive.  

Because the drive letter C is 
taken the next ‘logical’ drives 
gets the drive letter ‘D’ and so 
on. 

Just like us thinking up things 
to say and not writing them 
down we are prone to 
forgetting the information.  

 

When we create information 
with a computer it is being 
created in RAM and only gets 
saved when we use the ‘save’ 
feature within the program.  

Some of today’s programs can 
be set to automatically save 
data a set time intervals. 

If we Quit the program 
without saving the data file 
we will essentially loose the 
file we created. 

 

Formatting creates the 
environment on the disk that 
allows data to be saved and 
recovered in a logical manner 
using addresses made up of 
sectors and tracks and 
cylinders.  

Similar to city, street and 
house parts of a home 
address.  

You could view it as the same 
process as ruling up pages in 
a notebook in order to keep 
information tidy and 
readable. 

Section 3 continued:  

Reflection: 

Traffic 

Drive formatting 

 

When the storage device gets a file 
management system √ 

Makes the storage device usable 
by a particular OS √ 

File System 
Directories or Folders 

 

A pointer to a store of file(s) on a 
storage devise √ 

Can be a way of grouping stored 
files by type and purpose √ 

Are hierarchal in nature √ 

Can be specific to a particular OS or 
Application √ 
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During the formatting of the 
drive a file allocation table 
(FAT) is written with the 
folder pointer called  ‘Root’. 

Formatting makes the drive 
ready for users and programs 
to create and add to the FAT 
further pointers to sub-folders 
and whatever files are saved. 

 

Of course before this 
formatted disk can be used 
we need to ‘install’ a usable 
‘Operating System’.  

The OS is the set or programs 
that will act as the ‘system 
operator’ for all other 
programs that get installed.  

Without the essential 
operating system software, all 
we really have really is a 
‘heater’. 

 It’s the OS that tells the 
computer how to interact with 
software and hardware 
including you the user. 

So all computer data is binary, 
all computer data is created in 
memory, and all data needs to 
be stored (saved) if we want 
to recover the information for 
later use.  

All computer data is digital 
that is made up of binary 
numbers. 

We use binary terms such a 
‘bit’ for the smallest part of 
binary data i.e. 20.  

Bits can make up computer 
code in the form of ‘bytes’ 27 

or eight bits.  

 

Bytes can make up ‘computer 
words’ (word meaning two or 
more bytes) and half a byte, - 
4 bits is a nibble.  

All of this is the ‘techs speak’ 
used by the industry to 
describe everything; from 
how much RAM we have to 
the capacity of storage devices 
and the speed of data paths. 

Section 3 continued:  

Reflection: 

OS 
The Operating System 

Interacts with all applications and 
hardware √ 

Provides the interface between the 
user, applications and hardware √ 

Must be installed or be pre-
installed √ 

May tell users of any problems 
with applications or hardware √ 

Requires the appropriate driver for 
you hardware √ 

Binary 
Bits and bytes are measures of 

 

How much memory we have√ 

The capacity of a hard disk√ 

How much space we have on a CD√ 

How much information transmitted 
over a network in a time slot√ 

The size of a file√ 

How much storage is required by a 
program on a disk√ 

How much storage is required by a 
program in memory√ 
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The computer salesman will 
run a list of performance 
figures in ‘tech speak’ using 
these terms, Megabits, 
Megabytes, Gigabits, and 
Gigabytes etc.  

If we learn some general rules 
about these so called 
performance figures we can 
maybe make some sense of it 
all. 

1. Little ‘b’ issued to 
indicate the term bits. 

2. Big ‘B’ is used to 
indicate the term Bytes. 

3. Bits are usually the unit 
of speed/flow of data, 
i.e. 24Kb/s or 24000 
bits per second. 

4. Bytes are usually the 
unit of storage 
capacity, i.e. 20GB or 
20,000,000,000 Bytes. 

5. Articles in publications 
and People often 
ignore or break these 
rules. 

Consider: - 

‘I digitized the old 16mm 
movie had from years ago’.  

What did this statement really 
mean?  

The word digitizing expresses 
the idea of turning real world 
media into a digital data file.  

Users can take some music 
from a record player and 

through the computers 
hardware interfaces turn the 
music information into digital 
representations of the music.  

With suitable software 
programs the music has been 
turned into digital files i.e. 
digitized. 

The earliest form of digitizing 
was to turn the keyboard 
input into a digital code so a 
language like English could 
be inputted into a computer 
in digitized form.  

The ASCII code is the result of 
the standardization of how to 
do this. It has a binary 
number for each of the 
alphanumerci and special 
charactors inputed from a 
keyboard. 

ASCII is a aconym of 
American Standard Code for 
Information Interchange. 

 

 

 

 

 

Section 3 continued:  

Reflection: 

Files & Folders 

The data created by the computer 
user is created in a temporary work 

area called memory (RAM). 

When the file is saved, the file data 
is written to a storage device (drive) 

for long-term storage. 

To read or write to the file it has to 
be opened with a suitable program 

and a copy moved into the 
temporary work area called RAM. 

When we then save the changes to 
the file, the existing file saved in 

permanent storage will be written 
over so it now reflects the changes 

the user made. 
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‘Save As’, this option is 
featured in most programs.  

If we just use the ‘Save’ file 
feature our existing ‘stored’ 
file is written over.  

In some cases we want to 
actually create a new file 
using the file data we have 
just edited. 

The ‘Save As’ feature brings a 
dialogue box up that allows 
the user to ‘rename’ the file 
and even change the path 
where this ne file will be 
saved. 

So the user now has the 
original old file and a new file 
with the same data but with a 
different name. 

This feature can be used to 
quickly make backups, or 
alter some data in the file 
without altering the original 
data.

 

Section 3 continued:  

Reflection: 

Digital Information 

The ASCII code 

 

Applies only to string 
(character/text) data√ 

Turns characters into numbers√ 

 

 

Digital Sampling 

Digitizing means 

 

Representing anything as code 
numbers in binary form√ 

 

All computer data 

 

Represented by numbers√ 

Digital in nature√ 

Binary in nature√ 
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Resources 

Literacy PowerPoint 

Cisco IT Essentials V4 

Paths Handout 

Media Files Handout 

FreeDOS Handout. 

 Virtual World 
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Opotiki 

Written by Peter Lynn Shields 

It is inevitable that using a 
computer will at sometime be 
frustrating. Even the experts get 
fooled sometimes in thinking 
that the computer is against 
them.  

The user that has the basic 
building blocks of IT knowledge 
will be able to work through 
most problems of missing files 
and file management. 

The basics of computer file 
management are the same no 
matter what system or hardware 
you are using. 

Often people will say that this 
system or that system is 
incompatible. Incompatibility is 
almost a thing of the past as far 
as user data is concerned. 

You can be very sure that for all 
but a very small number of 
computer file problems some 
one somewhere has been there 
and done that. 

The Internet is great tool for 
finding a solution to computing 
problems 

Good luck. 

Summary 

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

waka e u ki uta 


