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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 revenues amount to €20 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 using the most 
up to date technology to international standards and, 
consequently, the company is a leader in the Irish geographic 
information market.

OSi owns a network of 26 GNSS (Global Navigation Satellite 
Systems) stations around Ireland, continuously recording and 
streaming data from satellites back to the agency’s centre in 
the Phoenix Park in Dublin. That information is then processed 
in real time. In all, OSi stores a total of some 640 terabytes in 
30 separate databases. OSi has significant experience in data 
management and database management.

All products are available directly from the OSi shop  
(+353 1 802 5300) at the OSi headquarters in the Phoenix 
Park (near Castleknock Gate) through its online shop  
and through a national network of retail outlets.

For further information visit: www.osi.ie

What is coding?
When you press a key or click a mouse you expect something in 
particular to appear on the screen. It might be a letter, a number or 
an image. The computer can only produce the appropriate response 
if it understands the instruction you have entered. A computer 
programme is a set of such instructions which the computer will 
follow precisely.

Each computer programme is written in a programming language. 
There are many programming languages. Examples are C which 
is used in operating systems, C++ which is used in many computer 
games and Java which is widely used to create phone apps. These 
languages are all written in symbols that human beings can read.  
For example this is a set of C++ instructions.

#include <iostream>
using namespace std;
class Shape {
protected:
    int width,height;

These symbols are the code and coding is the ability to write these 
kinds of instructions. The apps on your phone, your social network 
sites, computer games and every website are all made with code. 
Even smart phones, televisions and cars depend on code in order  
to work.

How code works
Codes are designed the way they are so that human beings can learn 
to write them. However, a computer cannot understand them so they 
have to be translated into machine language i.e. a language that 
computers can understand. 

This is done in several steps: 

1. The code a person writes, like the  
C++ code shown above, is called the 
source code. This is known as high  
level language as it contains words  
and instructions close to human language. 
This source code is then processed  
by a compiler or interpreter into  
assembly code.

2. This assembly code is known as low level language as it is 
close to what a computer can understand. It breaks the source 
code instructions in many simpler ones. 

3. The computer’s assembler then converts the assembly code 
into machine code. The computer can understand this language 
which it executes as binary i.e. 1’s and 0’s.

This may seem like a complicated process but as computers can only 
understand instructions given in 1s and 0s (binary). 

Using high level languages saves programmers a lot of time. They can 
write the instructions and understand what is written. Otherwise they 
would have to type billions of 1’s and 0’s just to run a simple app.

What is an Object Oriented Language?
Some languages create entities called ‘objects’ and give them 
features called ‘attributes’. Then when other objects are created 
they can inherit the attributes from the first object which is called the 
parent object. The inheriting objects are called child objects.

 Imagine we create an object called ‘shape’ and give it attributes 
such as ‘area’ and ‘sides. A child object such as a triangle would set 
sides to 3 and a square would set it to 4. What this means is that 
the shape object can be reused over and over again. This saves 
programming time and also results in a faster programme. C++ is an 
object oriented language and the sample C++ code shown above is 
creating the parent object called ‘shape’. 

What is Prime2 
Object oriented data is very 
important in the world of digital 
mapping. Ordnance Survey 
Ireland (OSi) manage, on 
behalf of the Government of 
Ireland, one of the largest 
databases in the country. It is 
an object oriented database 
called Prime2 which currently 
stores 50 million uniquely referenced objects. One of the interesting 
features associated with Prime2 is the Skin-of-the-Earth concept. 
Skin-of-the-Earth objects are polygons representing features such 

as roads, rivers, and vegetation. These fit together to constitute  
a blanket that covers the entire the country. All objects that sit on  
top of the skin of the earth blanket such as buildings, walls and  
any other structures are called ‘Superimposed Objects’.

In order to identify and locate these objects, Prime2 classifies them  
in a number of ways. For example, one such category is called  
‘Form and Function’. ‘Form’ means the physical form of an object  
as it exists in the real world. For example, an object might be 
classified as a building, a pylon, a field etc. ‘Function’ then  
indicates the purpose of the object – office block, 
electricity supply, agriculture etc. Prime2 offers many 
other features vividly illustrated by the layer model 
shown. Prime2 can deliver 3-Dimensional (3D) data 
to represent objects such as multi-story buildings. 

OSi and Minecraft
OSi are partnering with the 
CoderDojo Foundation to 
deliver their Prime2 data in a 
format that Minecraft, the well-
known virtual world game, can 
read. A virtual world is built with 
blocks that can be designed to 
represent real world materials. 
To enable Minecraft to do this, 
the data from Prime2 must be 
transformed into a code that 
Minecraft can use in order to 
display physical features such 
as, soil, stones water, trees, 
leaves, flowers, grass etc.  
The illustrations show a 
standard map of the river 
through Dundalk, Co Louth  
and the Demo World produced 
by Minecraft from the  
translated data. 

Conclusion 
It would be totally inefficient for humans to spend many hours 
attempting to write computer instructions in binary. The breakthrough 
in this field was the very concept of high level programming.  
This allowed humans to write symbols that we can understand, in 
other words, to write the code. These symbols can then be translated 
automatically into machine language – the language of computers. 
Code is required to run every programme and nearly every device  
we use in the modern world. It is also used in just about every 
industry including banking, medicine and engineering. As this 
lesson has shown code is central to the provision the modern 
digital mapping services delivered by OSi.

Most students do not necessarily need to be expert programmers, 
fluent in several languages. However, it is important to have an 
understanding of the how code works and what it is meant to 
achieve. Coding is the language of the digital age.

HTML Code
<!DOCTYPE html> 
<head> 
<head> 
<title>My First HTML Code</title> 
</head> 
<body> 
<h1>What is HTML?</h1> 
<p>HTML displays the content on a web page.</p> 
</body> 
</html>

The words in the brackets <> are called HTML tags. These tell the browser 
where to display the content. The <h1> tag tells the browser that this is a 
heading. The <p> tag tells it to start a new paragraph and </p> tag tells it 
to close the paragraph. 

The web page then displays: 

My First HTML Code

What is HTML?

High Level Language

Assembly Language

Machine Language

This is a Prime2 water feature –  
in this case a river.

Map showing the river through Dundalk

The Minecraft Demo World view of the 
Dundalk scene

Coding a web page
The language used to create content for web pages is called HTML 
(Hyper Text Markup Language). Web browsers such as Explorer, 
Safari, Firefox and Chrome are able to ‘read’ HTML instructions and 
produce a web page’s content. An example of HTML code is shown 
in the panel.
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3D Data Management 
The Prime2 data model has been designed to store and manage 3-Dimensional (3D) information such 
as multi-story / multi-occupancy buildings, street infrastructure, underground car parks and 
subterranean utility services. Figure 3 below shows the concept of 3D building modelling according to 
the adopted ISO CityGML Level of Detail 2 standard. 
 
NOTE: There is currently no 3D solid data in Prime2 
 
 

  
 

Figure 3: Prime2 3D Data Modelling 
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Technology
• Introduction to Computer Systems. Management of a 

computer system; personal safety and the safe operation  
of the system. Skills Development, Applications and Software 

• Development of basic skills in the use of information and 
communications technology (ICT). 

• Use of the computer as an aid to investigation and research 
in a design process. Use of applications software. 

• Option: Information and Communications Technology 
• Data Communications and Computer Networks. 
• The Internet
• Multimedia and Design.
Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities

1. Minecraft is a computer game — but with a difference. 
There is no definitive right or wrong way to ‘survive’. 
To survive you need secure shelter and food as a minimum. 
To ‘mine’ for materials (rock, wood, earth, minerals...) you  
will need tools — which you can ‘craft’.

2. If you want to learn MineCraft skills you would be well 
advised to view some of the many online tutorials. (e.g. 
http://minecraft.gamepedia.com/Tutorials/Beginner’s_guide ). 
There are many approaches to playing the game. Below is  
a description of one simple way to start.

3. When the game begins you will find ‘yourself’ in some 
‘landscape. Explore the immediate area. It’s a good idea 
to mark the area with an ‘X’ and a ‘pillar’ of earth/dirt. This 
might be done by ‘punching out’ an ‘X’ in the ground and then 
stacking the material to make a pillar.

4. A ‘crafting table’ and some tools are required to make things. 
First open ‘the inventory’ and pick up the logs 
you collected. Place a log into the crafting area 
to obtain at least four wooden planks.  
(Different types of wood have different colours. 
Try to get ones with the same colour.) Take  
four of the new planks and arrange them to 
make a crafting table.

Note: Wood planks can be used for building structures, as 
crafting ingredients and as fuel. 

Did You Know?
• Some of the earliest computer programmes were on punch 

cards where instructions were represented by hole in a card. 
These were used as early as the 18th century.

• An average smart phone app may have 50, 000 lines of 
code. That’s approximately 1000 A4 pages. In comparison an 
operating system may have over 50 million lines.

• The first computer virus was created in 1983.
• The word ‘dojo’ is Japanese and means a place or school for 

training (traditionally in self defence skills like judo and karate).  
There are over 100 CoderDojo dojos in Ireland. Learn more 
about them at www.changex.org/coderdojo.

• CoderDojo is a global movement of free, volunteer-led,  
community-based programming clubs for young people. 
The first club was set up in Cork by James Whelton and Bill 
Liao in 2011. In 2013 James Whelton set up the CoderDojo 
Foundation. See https://coderdojo.com for more information.

Biographical Notes
Ada Lovelace (815-1852)  
Her real name was Augusta Ada King and  
she was the daughter of Lord Byron, the  
famous English poet. She became Countess  
of Lovelace through marriage. She was a  
talented mathematician and this gave rise  
to her work with Charles Babbage who is now often called the 
‘father of computers’. His computer was a mechanical device 
called the Analytical Engine. She produced a set of ‘notes’ 
which contain what was, according to most commentators, the 
first computer programme. She also recognised that computers 
might become more useful to society in ways other than merely 
carrying out numerical calculations.

Ada Lovelace was also interested in flying and produced a book 
on the topic. Her intellect made her quite famous and she knew 
many other famous people including Michael Faraday, Charles 
Wheatstone and Charles Dickens. 

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

• Describe the function of code in computer programming
• Identify the different language levels
• Discuss the function of HTML
• Name some commonly used programmes
• Describe the features of the Prime2 database
• Outline the process of producing Minecraft virtual worlds 

from OSi data
• Describe the role of Ordnance Survey Ireland.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• These are additional relevant points which are used to extend 
knowledge and facilitate discussion. 

• Transistors are the ‘neurons’ of a computer processor (chip). 
They can only exist in two states, on and off. The 1’s and 0’s 
of binary code represent these two states. 

• As the growth of transistor density slows, programmers are 
devising ways to write more concise and efficient code.  
This will result in faster compiling and execution and 
therefore a faster programme.

• The Prime 2 is known as Ireland’s National Spatial Platform. 
It is a leading edge digital mapping reference system. Find 
out more at www.osi.ie/about/future-developments/prime2.

True/False Questions 

a) A computer programme is a set of instructions that a  
computer can understand.  T F

b) Source code is a form of code that a human writes.  T F
c) Machine code is a high level language.  T F
d) Binary code is a language that contains words like  

human language.  T F
e) Binary coding is easy for people to write. T F
f) HTML is used to write the content of web pages.  T F
g) In an object oriented language a parent object inherits  

its attributes.  T F
h) Prime 2 is the name of the OSi Database.  T F
i) Prime 2 cannot store 3D data.     T F
j) Nearly every modern electronic device uses code  

to operate. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.
3-dimensional (3D), assembler, assembly code, binary, C, C++, child 
objects, code, CoderDojo Foundation, coding, computer programme, 
Demo World, digital mapping, high level language, HTML (Hyper Text 
Markup Language), Java, low level language, machine code, machine 
language, Minecraft, object oriented database, object oriented language, 
Ordnance Survey Ireland (OSi), parent object, Prime2, programming 
language, Skin-of-the-Earth, source code, virtual world, web browser. 
 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Technology (HL) 2011 C, Q.1

In the design of electronic circuits, their effectiveness can be 
tested by prototyping with real components or simulation using  
a computer software package.

Explain how each of these methods can be 
used and outline two advantages of each 
method. Shown is an incomplete program 
sequence which is intended to restrict the 
number of cars allowed into a car park to 8.

(i)  Complete the programme sequence so 
that a maximum of 8 cars are allowed 
to enter the car park.

(ii)  Modify your completed programme 
sequence so that a red LED will 
illuminate when the car park is full.

(iii)  Servo motors are used to control the 
car park entry barrier. Why are servo 
motors suitable for this application?

The ‘hands’ of a robot are often referred to as end effectors. 
Mechanical grippers and vacuum grippers are examples of such 
end effectors.

(i)  Distinguish between the use of mechanical grippers and 
vacuum grippers as methods of robotic manipulation of 
objects.

(ii)  Describe the main features of a SCARA robot such as the 
one shown. (SCARA - Selective Compliant Assembly Robot 
Arm)

Minecraft and Geography
Minecraft could be used to construct virtual landscapes.  
Below are images from Leaving Certificate Geography (HL) 2012, 
Q. 7, that you might try to construct in Minecraft.
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d) Binary code is a language that contains words like  

human language.  T F
e) Binary coding is easy for people to write. T F
f) HTML is used to write the content of web pages.  T F
g) In an object oriented language a parent object inherits  

its attributes.  T F
h) Prime 2 is the name of the OSi Database.  T F
i) Prime 2 cannot store 3D data.     T F
j) Nearly every modern electronic device uses code  

to operate. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.
3-dimensional (3D), assembler, assembly code, binary, C, C++, child 
objects, code, CoderDojo Foundation, coding, computer programme, 
Demo World, digital mapping, high level language, HTML (Hyper Text 
Markup Language), Java, low level language, machine code, machine 
language, Minecraft, object oriented database, object oriented language, 
Ordnance Survey Ireland (OSi), parent object, Prime2, programming 
language, Skin-of-the-Earth, source code, virtual world, web browser. 
 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Technology (HL) 2011 C, Q.1

In the design of electronic circuits, their effectiveness can be 
tested by prototyping with real components or simulation using  
a computer software package.

Explain how each of these methods can be 
used and outline two advantages of each 
method. Shown is an incomplete program 
sequence which is intended to restrict the 
number of cars allowed into a car park to 8.

(i)  Complete the programme sequence so 
that a maximum of 8 cars are allowed 
to enter the car park.

(ii)  Modify your completed programme 
sequence so that a red LED will 
illuminate when the car park is full.

(iii)  Servo motors are used to control the 
car park entry barrier. Why are servo 
motors suitable for this application?

The ‘hands’ of a robot are often referred to as end effectors. 
Mechanical grippers and vacuum grippers are examples of such 
end effectors.

(i)  Distinguish between the use of mechanical grippers and 
vacuum grippers as methods of robotic manipulation of 
objects.

(ii)  Describe the main features of a SCARA robot such as the 
one shown. (SCARA - Selective Compliant Assembly Robot 
Arm)

Minecraft and Geography
Minecraft could be used to construct virtual landscapes.  
Below are images from Leaving Certificate Geography (HL) 2012, 
Q. 7, that you might try to construct in Minecraft.

Coding and Mapping
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certificate Technology
• Introduction to Computer Systems. Management of a 

computer system; personal safety and the safe operation  
of the system. Skills Development, Applications and Software 

• Development of basic skills in the use of information and 
communications technology (ICT). 

• Use of the computer as an aid to investigation and research 
in a design process. Use of applications software. 

• Option: Information and Communications Technology 
• Data Communications and Computer Networks. 
• The Internet
• Multimedia and Design.
Science and Technology in Action is also widely used by 
Transition Year classes. 

Student Activities

1. Minecraft is a computer game — but with a difference. 
There is no definitive right or wrong way to ‘survive’. 
To survive you need secure shelter and food as a minimum. 
To ‘mine’ for materials (rock, wood, earth, minerals...) you  
will need tools — which you can ‘craft’.

2. If you want to learn MineCraft skills you would be well 
advised to view some of the many online tutorials. (e.g. 
http://minecraft.gamepedia.com/Tutorials/Beginner’s_guide ). 
There are many approaches to playing the game. Below is  
a description of one simple way to start.

3. When the game begins you will find ‘yourself’ in some 
‘landscape. Explore the immediate area. It’s a good idea 
to mark the area with an ‘X’ and a ‘pillar’ of earth/dirt. This 
might be done by ‘punching out’ an ‘X’ in the ground and then 
stacking the material to make a pillar.

4. A ‘crafting table’ and some tools are required to make things. 
First open ‘the inventory’ and pick up the logs 
you collected. Place a log into the crafting area 
to obtain at least four wooden planks.  
(Different types of wood have different colours. 
Try to get ones with the same colour.) Take  
four of the new planks and arrange them to 
make a crafting table.

Note: Wood planks can be used for building structures, as 
crafting ingredients and as fuel. 

Did You Know?
• Some of the earliest computer programmes were on punch 

cards where instructions were represented by hole in a card. 
These were used as early as the 18th century.

• An average smart phone app may have 50, 000 lines of 
code. That’s approximately 1000 A4 pages. In comparison an 
operating system may have over 50 million lines.

• The first computer virus was created in 1983.
• The word ‘dojo’ is Japanese and means a place or school for 

training (traditionally in self defence skills like judo and karate).  
There are over 100 CoderDojo dojos in Ireland. Learn more 
about them at www.changex.org/coderdojo.

• CoderDojo is a global movement of free, volunteer-led,  
community-based programming clubs for young people. 
The first club was set up in Cork by James Whelton and Bill 
Liao in 2011. In 2013 James Whelton set up the CoderDojo 
Foundation. See https://coderdojo.com for more information.

Biographical Notes
Ada Lovelace (815-1852)  
Her real name was Augusta Ada King and  
she was the daughter of Lord Byron, the  
famous English poet. She became Countess  
of Lovelace through marriage. She was a  
talented mathematician and this gave rise  
to her work with Charles Babbage who is now often called the 
‘father of computers’. His computer was a mechanical device 
called the Analytical Engine. She produced a set of ‘notes’ 
which contain what was, according to most commentators, the 
first computer programme. She also recognised that computers 
might become more useful to society in ways other than merely 
carrying out numerical calculations.

Ada Lovelace was also interested in flying and produced a book 
on the topic. Her intellect made her quite famous and she knew 
many other famous people including Michael Faraday, Charles 
Wheatstone and Charles Dickens. 

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

• Describe the function of code in computer programming
• Identify the different language levels
• Discuss the function of HTML
• Name some commonly used programmes
• Describe the features of the Prime2 database
• Outline the process of producing Minecraft virtual worlds 

from OSi data
• Describe the role of Ordnance Survey Ireland.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.

• These are additional relevant points which are used to extend 
knowledge and facilitate discussion. 

• Transistors are the ‘neurons’ of a computer processor (chip). 
They can only exist in two states, on and off. The 1’s and 0’s 
of binary code represent these two states. 

• As the growth of transistor density slows, programmers are 
devising ways to write more concise and efficient code.  
This will result in faster compiling and execution and 
therefore a faster programme.

• The Prime 2 is known as Ireland’s National Spatial Platform. 
It is a leading edge digital mapping reference system. Find 
out more at www.osi.ie/about/future-developments/prime2.
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