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What Will Be The Shape Of Computers To 
Come?  

Daily we have ever greater computing power 
in our desktop and laptop computers. There 
has been a corresponding evolution in 
software applications such as word 
processing and desktop publishing. Now, as 
a result of the increasing availability of fast 
Internet access, we are witnessing a new 
development in which data files and 
computer applications are stored remotely. 
For example, using only an Internet browser 
the user can write text or record and edit 
music. 
The Internet facilitates: 

• virtualisation 
• distributed systems 
• clustering 
• grid computing 
• and cloud computing.  

Each of these terms reflects a method of sharing 
a resource between users as an alternative to 
having a dedicated resource of their own. In this 
lesson we will look at what is meant by each of 
these and will examine the issues associated with 
the cloud computing. 

How Did We Get Here? 

The last century saw amazing advances in 
computers particularly since the invention of the 
silicon transistor (1954) Using small transistors 
instead of large vacuum tubes the basic electronic 
building blocks of computers could be made much 
smaller. In 1959 the first integrated circuits were 
made and they soon began to replace some 
processing elements. By the early 1970s it was 
possible to make a central processing unit (CPU) 
in a single integrated circuit. 

In the decades since then computing power has 
increased dramatically. Parallel developments 
took place in telecommunications; fibre optics and 
data compression increased the speed and 
efficiency of data transfer.  

What is a Computer? 

A computer is an electronic device programmed 
to accept data (input), process it through a central 
processor and short-term memory (processing) 

into useful information (output) and store it for 
future use (storage).  

In the 1960s business computers (‘mainframe 
computers’) were uncommon and quite 
expensive. Several users could interact with the 
same computer through so-called dumb terminals 
consisting of a keyboard and screen but with no 
processing power. The mainframe computer 
‘attended to’ each terminal for a fraction of a 
second, processing the input and sending the 
output for display. The terminals were linked 
directly to the mainframe by means of cables.  In 
principle the Memory (RAM and ROM), Processor 
or CPU and Store can be anywhere.  

Dedicated leased telephone lines allowed dumb 
terminals to operate off mainframe computers for 
many years. This ability to perform processes 
remotely depended critically on increasing data 
speeds on communication networks from kilobits 
to megabits to gigabits per second. 

 

Units of data speed 
1,000 bit/s = 1 kbit/s (one kilobit or one thousand 

bits per second)  
1,000,000 bit/s = 1 Mbit/s (one megabit per second) 
1,000,000,000 bit/s = 1 Gbit/s (one gigabit per 

second) 

Virtually There  

To provide a dedicated line for the use of one 
business is very expensive. It is cheaper and 
more efficient to share such lines between users 
and is done through virtual networks. Similarly, 
hardware processing power and storage capacity 
can be shared by multiple users. This makes it 
cheaper for an individual user to access greater 
processing power and to scale storage capacity 
up or down as required.  

The biggest virtual network of them all is of 
course the internet. Cloud computing is internet-
based computing whereby shared resources, 
software and information are provided to 
computers and other devices on demand, in the 
same way as electricity is provided from the grid.  

3G wireless systems and virtual networking — 
allow users to access pools of hardware remotely.  

 

 



 

My Software Is My Own 

Currently users tend to want to keep basic 
applications such as word processing and 
spreadsheets on their own computers. One recent 
exception from this practice is the popularity of 
fully web-based email where the messages are 
kept on the internet. Another example is 
automatic on-line backup systems such as 
‘Dropbox’ which provide virtual storage as an 
alternative to local hard drive tape or CD.  

Cloud computing is very much in the news at 
present. It is so called because the internet is 
seen as a big cloud to which users are connected. 
The operating system function, that is, the 
management of  

• processor 
• memory/storage 
• input/output 
• files 
• drivers etc.  

is largely provided through the cloud. The user no 
longer needs any expertise in, or control over, 
these functions. The vision of the cloud is of vast 
data centres that provide cheap and plentiful 
computing capacity to remote users. There may 
be a certain irony in this because your screen is 
effectively a dumb terminal like in the early days 
of mainframe computing. 

What’s The Catch?  

Security is the greatest concern for virtual 
systems such as the cloud. Security in this sense 
means two things - physical security whereby you 
are concerned that the virtual host will break 
down or go out of business and software security 
where hackers and cyber thieves may access 
your data. There is also the danger of ‘lock in’ 
where once you are committed to a service 
provider they can raise prices with impunity or tie 
you to a particular technology. 

 

When companies store their own data IT 
departments have various defensive weapons 
such as firewalls, signature-based anti-virus 
software and “white lists” of people who are 
granted access to company’s network. But in the 
cloud a company has no control over the security 
measures adopted.  

There is also the question of the sheer amount of 

data which individual organisations collect. For 
example Ordnance Survey Ireland (OSI) with 
probably the largest database in the country 
stores some 220 terabytes at any given time. 
Colin Bray, Chief Information Office has this to 
say on the subject of cloud computing: ‘We’re 
looking at the cloud to see if it has a role for OSI 
in cost and operational efficiencies. A lot of our 
data holdings such as our height database and 
image database are very volume-intensive – 
some of our products are up to a quarter of a 
terabyte. There are great efficiencies to be had by 
interacting with the cloud but I don’t think getting 
those volumes of data onto the cloud is a simple 
exercise.’ 

 

Though security remains a problem, there is still little 
question that cloud computing will one day become 
the norm. It is the next step in the evolutionary 
progress of computing from the mainframe of the 
1960s, to the client-server of the 1980s, to the web-
based application of the 2000s, each of which had, 
and continues to have, its own set of security 
problems. It is also a natural step in the evolution of 
services - from the physical to the virtual - that has 
characterised much of society’s progress. The 
Economist, March 5th 2010 

Supporters of the cloud approach suggest that 
data processing is similar to utilities such as 
electricity, water or sewerage. These were once 
provided to each user at considerable expense 
and inefficiency. Now the provision of 
transmission paths, central storage capacity and 
processing power has meant that they are all 
centrally provided. The question is whether this 
analogy holds in the case of sensitive data 
processing. 

 

Nevertheless it seems that the cloud philosophy is 
here to stay. Microsoft is announcing new web-
based versions of popular applications such as 
Word and Excel, and Google is marketing its own 
web-based offerings called Google Apps. At the 
same time IBM continues to provide businesses 
with mainframe computers. 

Units of data capacity 
SI Units of data capacity 
1 byte  = 8 bits 
1 kilobyte = 1,000 (103 ) bytes = 210 (1024) bytes 
1 megabyte = 1,000,000 (106 ) bytes 
1 gigabyte = 1,000,000,000 (109 ) bytes 
1 terabyte = 1,000,000,000,000 (1012 ) bytes 

It is still all to play for.  

 

 



 

 

OSi 
Ordnance Survey Ireland (OSi) is the national 
mapping agency of the Republic of Ireland. It 
produces and sells a very comprehensive range 
of urban, rural, tourist and leisure maps at a 
variety of scales in digital and printed form. OSi 
also produces aerial photographs and digital 
terrain models. 

Customers include  

• individual members of the public 
• tourists 
• schools 
• the construction industry 
• architects 
• engineers 
• property and legal firms 
• Government Departments and local 

authorities.  
Annual sales are currently about € 24 million.  

OSi also licences data for a wide range of 
computer based applications such as Computer 
Aided Design (CAD) and Geographic Information 
Systems (GIS). 

 

OSi products are state of the art produced by the 
most up to date technology and consequently the 
company is leader in the Irish geographic 
information market. 

OSi owns a network of 16 GPS stations around 
Ireland continuously recording and streaming data 
from GPS satellites back to the agency’s centre in 
the Phoenix Park in Dublin. That information is 
then processed in real time. In all OSi store a total 
of some 220 Terabytes in 30 separate databases. 
This is delivered to users by 160 servers making 
OSi one of the largest database managers in the 
country. 

All products are available directly from the OSi 
shop (+353 (1) 8025300) at the OSi headquarters 
in the Phoenix Park (near Castleknock Gate) 
through the website and through a national 
network of retail outlets. 
You can find this and other lessons on www.sta.ie. 

 

Find out more about the work of Ordnance Survey 
Ireland on www.osi.ie. 

 

http://www.osi.ie/
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Teaching Notes 
 

Syllabus References 

The relevant syllabus references are: 

Leaving Certificate Technology: 

Information and Communications Technology 

Introduction to Computer Systems 

• the main components and specifications of 
a computer system 

Computer Architecture 

• the kilobyte as 210 (1024) bytes 
• computer memory: RAM 
• ROM 

The Internet  

• the internet and the World Wide Web 
• data protection 

 

Learning Outcomes  

On completion of this lesson, students should be 
able to recall:  

• The main functional components of a 
computer system.  

• The evolution of computing to the present. 
• The distinction between ‘mainframe 

computer’ and ‘ computer terminal’ 
• Client-Server and Cloud. 
• What developments enabled the remote 

centralisation and sharing of computing 
power and capacity. 

• The benefits & drawbacks of a system 
where resources are shared rather than 
dedicated to the user.  

• The SI terms for data speeds and data 
storage.  

• Various resource sharing systems. 

General Learning Points 

• Dedicated computer systems were the 
norm and are still largely preferred for 
confidential information. 

• Distributed computing systems with shared 
(virtual) resources are widely used today. 

• The internet has transformed the computing 
world due to its ubiquitous and free nature. 
Its impact on major corporate IT projects is 
a developing issue. 

• Security appears to be the major issue in 
choosing between dedicated and virtual 
systems (assuming cost favours the latter).  

• There was a paradigm shift when in the 
early 1980s computer systems changed 
from mainframe to client–server (network 
based and where the server shares its 
resources with its clients). Cloud computing 
is similarly being described as a paradigm 
shift. 

The history of technology is full of mistaken 
forecasts.  

• ‘Computers in the future may weigh no 
more than 1.5 tons’ - Popular Mechanics 
1949.  

• ‘I think there is a world market for maybe 
five computers..’ - Thomas Watson, 
Chairman of IBM 1943.  

Currently there are three areas of IT where 
virtualisation seems to be making inroads - 
network virtualisation storage virtualisation and 
server virtualisation. 
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Student Exercises  
 

Student Activities 

This activity is suitable for group work. 

Common examples of ‘cloud computing’ in action 
are social networking sites such as Facebook, 
Twitter, Picasa, YouTube etc. The programs that 
run these applications often require no more than 
a web browser; the main program and data reside 
elsewhere (‘in the cloud’). If a person’s computer 
has to be replaced for some reason then the 
previously saved data does not have to be 
transferred from the old to the new machine. It 
can be found by the authorised person ‘on the 
net’. 

In your group produce a poster showing the 
advantages and disadvantages of cloud 
computing. Your poster should make appropriate 
comparisons of traditional PC-based applications 
and cloud computing in terms of: cost, security, 
flexibility, efficiency and ease of use. 

 

True/False Questions 

a) The Cloud is a single large computer 
accessed over the internet. 

b) The internet provides the user with a 
dedicated line to a central computer. 

c) Traditionally terminals were connected to 
mainframes by dedicated lines. 

d) Virtual systems make use of capacity which 
would be otherwise unused. 

e) Virtual networks are less prone to 
breakdown than fixed lines. 

f) Virtual data storage capacity is more secure 
than dedicated capacity. 

g) A billion is a thousand million. 
h) There are a thousand megabytes in a 

terabyte. 
i) There is very little use for mainframe 

computers today. 
j) Standard word processing software must 

be directly installed on each computer. 
Check your answers to these questions on www.sta.ie  

 

Examination Questions 

Leaving Certificate Technology 2010 (OL) 

3(a) 

(i) Name two peripheral devices that can be 
connected to a computer. 

(ii) List two functions of a computer operating 
system (OS).  

3(c)  

The graphic shows a 
computer 
m

(i) 
ing of the 

 
(iii) 

u 
have named. 

3

(i) 

up is an 

(ii) n be used to 
provide back up for your file. 

Leavi ) 

(i) rating 

(ii) tems that are used 
on modern computers. 

Did You Know? 

 to cope with 

otherboard. 

Explain the 
mean
term 
motherboard.
Explain the 
function of each 
component yo

(d) 

When working on a computer important 
files and programmes should be backed up 
regularly. Explain why regular back 
important part of file management. 
Outline two methods which ca

ng Certificate Technology 2010 (OL

What is the function of an Ope
System (OS) on a computer? 
Name two operating sys

OSi (Ordnance Survey Ireland)  

OSi is one of the largest consumers of data 
storage in the State. The detail needed for its 
mapping products runs to more than 220 
terabytes of information. Parts of the network 
onsite are up to a gigabit in speed
the large volumes of data involved. 

‘Few organisations have a history to match 
Ordnance Survey Ireland (OSI) an organisation 

 



 

that dates back to 1824. It’s also a safe bet that 
few have been as pioneering in their use of 
technology in the intervening 185 years.’ Silicon 

t.’” Steve Jobs, cofounder of Apple 

y was founded by two 

ing your laptop PC or mobile phone 

n the 
 represent the telephone network. 

twork of 
etworks. 

 

Republic December 2009  

The Student Entrepreneurs 

Steve Jobs was refused by Atari and Hewlett-
Packard when trying to start Apple: “So we went 
to Atari and said ‘Hey we’ve got this amazing 
thing even built with some of your parts and what 
do you think about funding us? Or we’ll give it to 
you. We just want to do it. Pay our salary we’ll 
come work for you.’ And they said ‘No.’ So then 
we went to Hewlett-Packard and they said ‘Hey 
we don’t need you. You haven’t got through 
college ye
Computer 

Dropbox is a web-based file hosting service 
operated by Dropbox Inc. which uses cloud 
computing to enable users to store and share 
files. The compan
graduates from MIT. 

Solar Powered Computers 

20 A h portable solar chargers are now available 
for recharg
anywhere. 

Derivation of ‘The Cloud’ 

The term “cloud” is used as a metaphor for the 
Internet based on the cloud drawing used i
past to

Cisco 

the world’s biggest maker of networking 
equipment has announced new technology to link 
up separate data centres. This is the linchpin of 
its vision of an ‘inter-cloud’- a cloud of clouds in 
the same way the internet is a ne
n

Biographical Notes 

Sir Timothy John Berners-Lee (1955 -) 

Timothy John Berners-Lee is a British engineer 
and computer scientist and MIT professor 
credited with inventing the World Wide Web 
making the first proposal for it in March 1989. On 
25 December 1990 with the help of Robert 
Cailliau and a young student at CERN he 
implemented the first successful communication 
between an HTTP client and server via the 
Internet. 

 

Revise the Terms 

Can you recall the meaning of the following terms? 
Reviewing terminology is a powerful aid to recall and 
retention. 

3G, anti-virus software, application, bit, client-
server, cloud computing, clustering, CPU, cyber 
thief, data compression, data logger, distributed 
system, Dropbox, dumb terminal, firewall, gigabit, 
grid computing, hacker, integrated circuit, internet, 
kilobit, mainframe, megabit, microchip, notebook, 
operating system, optical fibre, paradigm shift, 
physical security , RAM, ROM, SI units, signature-
based, software security, telemetry, terabyte, 
transistor, virtual network, virtualisation, white list 
Check the Glossary of Terms for this lesson on 
www.sta.ie 

 

 

 

 

 

 

http://www.sta.ie/

