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Programming

Leam a broad range of programming and
problaem soiving skilis, Including exciting
new platforms, software tools and
languages. Use these skills to buld apps
for mobile, cloud and device based loT
appiications. Evolve a porfolio of
facinating aplications

Data Science

At the heart of many loT appliications is
data: measurements, events alarms and
other information that must be relayed,
stored and ultimately tumed into
knowledge. Leam the fundamentals of
modem approaches 10 data in this strand.

Al

Project

Building exciting loT projects in overy
semester of the programme. Your projects
will combine skills acquired from the other
strands and enable you to build a
comprehensive an compeling portiolio of
loT applications and services.
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part of the next wave of innovation hﬁmputing

Programming

Learn a broad range of programming and
problem solving skills, including exciting new
platforms, software tools and languages.
Use these skills to build apps for mobile,
cloud and device based loT applications.
Evolve a porfolio of facinating aplications.

Networks

This strand will explore modern networks
and cloud technology. Be able to configure,
network and manage all categories of
computer systems from simple controlers to
single board board computers, mobiles and
full workstations.

TSSG6

Data Science

At the heart of many loT applications is data:
measurements, events alarms and other
information that must be relayed, stored and
ultimately turned into knowledge. Learn the
fundamentals of modern approaches to data
in this strand.

Project

Building exciting 1oT projects in every
semester of the programme. Your projects
will combine skills acquired from the other
strands and enable you to build a
comprehensive an compelling portfolio of
loT applications and services.

Supported by leading edge research at...

Yctirg

convergent technologies research group

Devices

The 'Things' we connect to are often
physical devices. These can range from
simple temperature sensors to sophisticated
control systems like traffic lights or cameras.
Connecting to and interacting with the
physical world is the subject of this strand.

Mathematics

Introduce foundation concepts for many of
the more applied concepts in the other
Strands. Learn mathematical technigues in a
modemn context and apply core principles in
new an interesting ways.
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AUTOMOTIVE CONTROL GROUP

Software Engneering for the Connected Car
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Program your World!

An exciting new level 8 Honours Degree for 2015.
Combine Programming and Electronics and learn how to
code cool devices, places and things. Be part of the next

wave of innovation in Computing

Programming

Leam a broad range of programming and
problem solving skills, including exciting
new platforms, software tools and
languages. Use these skills to build apps
for mobile, cloud and device based loT
applications. Evolve a porfolio of
facinating aplications.

Networks

This strand will explore modem networks
and cloud technology. Be able to
configure, network and manage all
categories of computer systems from
simple controlers to single board board

computers, mobiles and full workstations.

o
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Data Science

At the heart of many loT applications is
data: measurements, events alarms and
other information that must be relayed,
stored and ultimately turned into
knowledge. Leam the fundamentals of
modem approaches to data in this strand.

sl

Project

Building exciting loT projects in every
semester of the programme. Your projects
will combine skills acquired from the other
strands and enable you to build a
comprehensive an compelling portfolio of
loT applications and services.

a

Supported by leading edge research

I‘ I convergent technologies research group

Mathematics

Introduce foundation concepts for many of
the more applied concepts in the other
Strands. Learn mathematical techniques in
a modem context and apply core
principles in new an interesting ways.
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<article ="red column">
<h2> <a ="strands/programming.html"> Programming </a> </h2>
<p>
Learn a broad range of programming and problem solving skills, including exciting new platforms, softwa
languages. Use these skills to build apps for mobile, cloud and device based IoT applications. Evolve a
facinating aplications.
</p>

</article>

2

Data Science

Learn a broad range of programming and problem At the heart of many loT applications is data:
solving skills, including exciting new platforms, measurements, events alarms and other inforn
software tools and languages. Use these skills to build that must be relayed, stored and ultimately tur|
apps for mobile, cloud and device based loT knowledge. Learn the fundamentals of moderr|
applications. Evolve a porfolio of facinating aplications. approaches to data in this strand.

Networks Project

This strand will explore modem networks and cloud Building exciting loT projects in every semests
technology. Be able to configure, network and manage programme. Your projects will combine skKills 2
all categories of computer systems from simple from the other strands and enable you to build
controlers to single board board computers, mobiles comprehensive an compelling portfolio of loT
and full workstations. applications and services.

Supported by leading edge research at
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Learn a broad range of programming and problem
solving skills, including exciting new platforms,
software tools and languages. Use these skills to build
apps for mobile, cloud and device based loT

applications. Evolve a porfolio of facinating aplications.

At the heart of many loT applications is data:
measurements, events alarms and other information
that must be relayed, stored and ultimately turned into
knowledge. Learn the fundamentals of modemn
approaches to data in this strand.

Building exciting loT projects in every semester of the

programme. Your projects will combine skills acquired
from the other strands and enable you to build a

comprehensive an compelling portfolio of loT
applications and services.

Devices

Introduce foundation concepts for many of the more
applied concepts in the other Strands. Learn
mathematical techniques in a modern context and

apply core principles in new an interesting ways.



Programming

Leam a broad range of programming and
problem solving skills, including exciting

new platforms, software tools and
languages. Use these skills to build apps
for mobile, cloud and device based loT
applications. Evolve a porfolio of
facinating aplications.
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<h2> Programming </h2>
<p>
Learn a broad range of programming and problem solving sk
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Learn a broad range of programming and problem column grld

solving skills, including exciting new platforms,
software tools and languages. Use these skills to build
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apps for mobile, cloud and device based loT
applications. Evolve a porfolio of facinating aplications.
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Raised Segment

Raised
A segment may be formatted to raise above the page.

Example

Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Vestibulum tortor quam, feugiat vitae, ultricies eget, tempor sit amet, ante. Donec eu libero sit
amet quam egestas semper. Aenean ultricies mi vitae est. Mauris placerat eleifend leo.

<div class="ul raised segment">

<p>Pellentesque habitant morbi tristique senectus et netus et
malesuada fames ac turpis egestas. Vestibulum tortor quam, feugiat
vitae, ultricies eget, tempor sit amet, ante. Donec eu libero sit amet
quam egestas semper. Aenean ultricies mi vitae est. Mauris placerat
eleifend leo.</p>
</div>
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Padded Segment

Padded

A segment can increase its padding

Example

<div class="ul padded segment">
<p></p>
</div>
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Stacked Segment

Stacked 124
A segment can be formatted to show it contains multiple pages

Example

Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Vestibulum tortor quam, feugiat vitae, ultricies eget, tempor sit amet, ante. Donec eu libero sit amet
guam egestas semper. Aenean ultricies mi vitae est. Mauris placerat eleifend leo.

<div class="ul stacked segment”>

<p>Pellentesque habitant morbi tristique senectus et netus et malesuada
fames ac turpis egestas. Vestibulum tortor quam, feugiat vitae, ultricies
eget, tempor sit amet, ante. Donec eu libero sit amet quam egestas semper.
Aenean ultricies mi vitae est. Mauris placerat eleifend leo.</p>
</div>



<section class="ui three column padded stacked grid segment">

Programming

Leamn a broad range of programming and problem
solving skills, including exciting new platforms,
software tools and languages. Use these skills to
build apps for mobile, cloud and device based loT
applications. Evolve a porfolio of facinating
aplications.

Networks

This strand will explore modern networks and cloud

technology. Be able to configure, network and
manage all categories of computer systems from
simple controlers to single board board computers,
mobiles and full workstations.

O

Data Science

At the heart of many loT applications is data:
measurements, events alarms and other information
that must be relayed, stored and ultimately turmed
into knowledge. Learn the fundamentals of modem
approaches to data in this strand.

Alll

Project

Building exciting loT projects in every semester of
the programme. Your projects will combine skills
acquired from the other strands and enable you to
build a comprehensive an compelling portfolio of loT
applications and services.

a

Devices

The 'Things' we connect to are often physical
devices. These can range from simple temperature
sensors to sophisticated control systems like traffic
lights or cameras. Connecting to and interacting with
the physical world is the subject of this strand.

-

Mathematics

Introduce foundation concepts for many of the more
applied concepts in the other Strands. Leamn
mathematical techniques in a modern context and
apply core principles in new an interesting ways.
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The loT requires a new breed of software skills, with an emphasis on flexible, reactive, and highly networked C O r re Ct |y

applications and services. This software runs on a diverse range of systems, is frequently connected to cloudservices, and may be capable of leveraging large data sets to
deliver inferences and decision support in an informedmanner. The software it

developmentand quality user experiences.. <Sect'i.0n _" U'i. segment ">
Year 1 <article> .
<h1> Programming </hl>
Semester 1 Semester 2 <p>
<img ="strand-right-img" src="../assets/images/iot/programming/pro
The IoT requires a breed of software skills, with an emphasis fl
</p>
</article>
<figure>
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Programming Learning Path <article>
e e e e o e <h2> Programming Learning Path </h2>
I 10T context he importance of deaing with rge volumes of ara i terms <p>
appropriate data solution with a complete understanding and knowledge of th The Data Science strand will begin with the fundamentals of relational
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</article>
</section>
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Mathematics

The Mathematics Strand ur
provide a rigorous foundati
the other Strands. As such |
DiscreteMathematicsrepret
of concepts such as logic (¢
Algorithms), sets (cf. Data §
Databases) andgraphs (cf. /
ensure that all students hay
such a one semester courst
introductory level, but thea
course, mainly in modules (

Year 1

Semester 1

Mathematics Lear|

i

Department of Computing & Mather

Networks

The network, its configuration, management, and evolut
10T. Whether fixed, wireless, ad-hoc, sensor based, or hy
and applications will derive much of their power from th
secure and robust network. In this context, identity, priv
inherently bound into the hardware and software systef
security principles in their operation and management.|
diversity of devices, network infrastructure automation
infrastructure (a.k.a. infrastructure as code) are critical ¢

Year 1

Semester 1 Semester 2 Semest

Systems | Systems Il

Networks Learning Path

Department of Computing & Mathematics

BSc (Hons) the Internet of Things

Mathematics

The Mathematics Strand underpins most of the other strands: its purpose is to
provide a rigorous foundation for manyof the more applied concepts metin
the other Strands. As such it is offered early in the course.
DiscreteMathematicsrepresents abreath first rather than depth first treatment
of concepts such as logic (cf. Programming), complexity and recurrence (cf.
Algorithms), sets (cf. Data Structures), enumeration (cf. Statistics), relations (cf.
Databases) andgraphs (cf. Algorithms and Networking). Its purpose is to
ensure that all students have a basic mathematical literacyin such topics. In
such a one semester course, the treatment will necessarily be at an
introductory level, but theconcepts will be covered in greater depth later in the
course, mainly in modules on other Strands

Year 1 Year 2

1 2

o

Mathematics Learning Path

Semester 3 Semester 4

Mathematical

Waterford Institute of Technology
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Year 4

Semester 6 7

Semester 5

Statistics &
Probability

Applied Calculus ensures that students understand features of the real world
such as rates of change (which arecritical to many sensing systems) and can
manipulate relationships between guantities that vary on a continuous scale.It
also covers much of the engineering mathematics needed to understand the
devices themselves, needed for the Devicesand Systems Strand, and shows
how numerical methods reconcile the finite, discrete world of digital
computers andnetworks with the continuous world in which the loT devices

and networks are deployed. Mathematical Methods (inSemester 3) builds on
the Applied Calculus module in Semester 2, and shows how the rate of change
concept is extendedto multivariate functions and its subsequent applications.
However, the major focus of this module is on the conceptsand methods of
linear algebra, and the various applications in other modules during the
programme (e.g., state-spacemodeling, computer vision and machine
learning).

facebook twitter linkedin

T the second year a more in depth coverage of networKing 1s provided examining
addressing, routing and networking protocols. Third year will see students explore
the emerging area of DevOps and engage in the configuration, deployment and
management of Cloud infrastructures. In the final year students will continue to
work with Cloud Infrastructure technologies as well as taking a detailed look at
device, system and network security.
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Programming

The IoT requires a new breed of software skills, with an emphasis on
flexible, reactive, and highly networked applications and services.
This software runs on a diverse range of systems, is frequently
connected to cloud services, and may be capable of leveraging large
data sets to deliver inferences and decision support in an informed
manner. The software is designed and implemented using agile
techniques, with an emphasis on test driven development and quality
user experiences..

Year 1 Year 2 Year 3 Year 4

Semester 1 Semester 2 Semester 3 Semester 4 Semester 5 Semester 6 Semester 7 Semester 8

Programming Programming Distributed Distributed
-m

Learning Paths

The Data Science strand will begin with the fundamentals of relational
databases used to store structured transactional business data. This
data holds the basis for reporting and descriptive analysis reguired to
predictfuture events and to identify relationships in data. In the third
year the students will extend their knowledge to NoSQL (especially
for managing unstructured data) databases and data warehouses
(supporting consistent views of a domain, and as a springboard for
statistics and machine learning analyses). In the loT context the
importance of dealing with large volumes of data in terms of storage
and analytics is great. The skills they learn will allow them to design
and implement the appropriate data solution with a complete
understanding and knowledge of the available options. The students
will learn about the trade-offs in terms of consistency, availability and
partitioning. In the fourth year students will learn and implement the
skills of data mining covering classification, prediction and clustering,
applied to data that had been managed using methods and
technologies they have learned about in previous years.
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The IoT requires a breed of software skills, with an emphasis flexible, re
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Programming

The loT requires a new breed of software skills, with an emphasis on
flexible, reactive, and highly networked applications and services.
This software runs on a diverse range of systems, is frequently
connected to cloud services, and may be capable of leveraging large
data sets to deliver inferences and decision support in an informed
manner. The software is designed and implemented using agile
technigues, with an emphasis on test driven development and quality
user experiences..

Year 1 Year 2

Semester 1 Semester 2 Semester 3 Semester 4
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Year 3 Year 4

Semester 5 Semester 6 Semester 7 Semester 8

Learning Paths

The Data Science strand will begin with the fundamentals of relational
databases used to store structured transactional business data. This
data holds the basis for reporting and descriptive analysis required to
predictfuture events and to identify relationships in data. In the third
year the students will extend their knowledge to NoSQL (especially
for managing unstructured data) databases and data warehouses
(supporting consistent views of a domain, and as a springboard for
statistics and machine learning analyses). In the loT context the
importance of dealing with large volumes of data in terms of storage
and analytics is great. The skills they learn will allow them to design
and implement the appropriate data solution with a complete
understanding and knowledge of the available options. The students
will learn about the trade-offs in terms of consistency, availability and
partitioning. In the fourth year students will learn and implement the
skills of data mining covering classification, prediction and clustering,
applied to data that had been managed using methods and
technologies they have learned about in previous years.
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Programming Data Science Devices

Learn a broad range of At the heart of many loT The 'Things' we connect to are
programming and problem applications is data: often physical devices. These
solving skills, including exciting measurements, events alarms can range from simple

new platforms, software tools and other information that must temperature sensors to

and languages. Use these skills be relayed, stored and sophisticated control systems
to build apps for mobile, cloud ultimately turned into like traffic lights or cameras.
and device based loT knowledge. Learn the Connecting to and interacting
applications. Evolve a porfolio fundamentals of modern with the physical world is the
of facinating aplications. approaches to data in this subject of this strand.
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Programming

Learn a broad range of
programming and problem
solving skills, including exciting
new platforms, software tools
and languages. Use these skills
to build apps for mobile, cloud
and device based loT
applications. Evolve a porfolio
of facinating aplications.
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Data Science

At the heart of many loT
applications is data:
measurements, events alarms
and other information that must
be relayed, stored and
ultimately turned into
knowledge. Learn the
fundamentals of modern
approaches to data in this
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APPLIED COMPUTING IN THE INTERNET OF
THINGS

Program your Worlid!

An exciting new level 8 Honours Degree for 2015. Combine
Programming and Electronics and learn how to code cool
devices, places and things. Be part of the next wave of
innovation in Computing
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The loT requires a
new breed of
software sKills, with
an emphasis on
flexible, reactive, and
highly networked
applications and
services. This
software runs on a
diverse range of
systems, is frequently
connected to cloud
services, and may be
capable of leveraging
large data sets to
deliver inferences and
decision support in
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including
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platforms,
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Programming

The loT requires a new breed of software skills, with an
emphasis on flexible, reactive, and highly networked
applications and services. This software runs on a diverse
range of systems, is frequently connected to cloud
services, and may be capable of leveraging large data sets
to deliver inferences and decision support in an informed
manner. The software is designed and implemented using
agile techniques, with an emphasis on test driven
development and quality user experiences..

Responsive
Layouts

Programming

Learn a broad range of programming and problem
solving skills, including exciting new platforms,
software tools and languages. Use these skills to
build apps for mobile, cloud and device based loT
applications. Evolve a porfolio of facinating
aplications.

At the heart of many loT applications is data:
measurements, events alarms and other information
hat must be relayed, stored and ultimately turned
into knowledge. Learn the fundamentals of modern
approaches to data in this strand.

‘II'I
Devices

e 'Things' we connect to are often physical
devices. These can range from simple temperature
ensors to sophisticated control systems like traffic
lights or cameras. Connecting to and interacting
ith the physical world is the subject of this strand.

Networks

is strand will explore modern networks and cloud
echnology. Be able to configure, network and
manage all categories of computer systems from
simple controlers to single board board computers,
mobiles and full workstations.
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Grids
A grid is a structure with a long history used to align negative space in designs.
Using a grid makes content appear to flow more naturally on your page.
Toggle Animation
Columns <

Grids divide horizontal space into indivisible units called "columns". All columns in a grid must
specify their width as proportion of the total available row width.

All grid systems chooses an arbitrary column count to allow per row. Semantic's default theme

1ees 14 coliimns

Responsive Grids

Grid

Introduction

Grids
Columns
Rows
Gutters

Negative Margins
Page Grids

Columns
Rows

Varying Grids

Responsive Grids

Containers
Stackable
Reverse Order
Doubling

Manual Tweaks

http://semantic-ui.com/collections/grid.htmi




Stackable

A stackable grid will automatically stack rows to a single columns on mobile devices

Example

<div class="ui stackable four column grid">
<div class="column"></div>
<div class="column"></div>
<div class="column'"></div>
<div class="column'"></div>
</div>

Grid elements
‘'stackable’ if
the browser
width to narrow

<
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<header class="ui two column center aligned middle aligned stacked stackable grid segment">
<div class="column">
<h2 class="ui header"> Department of Computing &amp; Mathematics </h2>
<h3 class="ui header"> BSc (Hons) the Internet of Things </h3>
</div>
<div class="column">
<p>
<img class="ui medium image" src="/assets/images/wit-crest.png" alt="WIT Crest'>
</p>
</div>
</header>

- Distinguish between ‘stackable’ and ‘stacked’”




Programming

Learn a broad range of programming and problem
olving skills, including exciting new platforms,
oftware tools and languages. Use these skills to

build apps for mobile, cloud and device based loT

applications. Evolve a porfolio of facinating
aplications.

Data Science

At the heart of many loT applications is data:
measurements, events alarms and other information
hat must be relayed, stored and ultimately turned
into knowledge. Learn the fundamentals of modern
approaches to data in this strand.

il

Devices

e 'Things' we connect to are often physical
devices. These can range from simple temperature
ensors to sophisticated control systems like traffic
lights or cameras. Connecting to and interacting
ith the physical world is the subject of this strand.

is strand will explore modern networks and cloud
echnology. Be able to configure, network and
manage all categories of computer systems from
simple controlers to single board board computers,
mobiles and full workstations.
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Stackable

<section class="ui three column padded stacked stackable grid segment">
<article class="red column">

<h2> Programming </h2>
<p>
Learn a broad range of programming and problem solving skills, includi
software tools and languages. Use these skills to build apps for mobi
IoT applications. Evolve a porfolio of facinating aplications.
</p>
<div class="ui two column grid">
<div class="left aligned column">
<i class="huge settings icon"></i>
</div>
<div class="right aligned column">
<a href="strands/programming.html">
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‘'stackable grid’ class makes all columns
IN the grid stack up as browser narrows



Devices

The loT professional must be comfortable when
dealing with the many kinds of devices and sysems

St aC ka b | e St ra n d D ag e S ::Zt;:: rt::mn;in; l:lm the Intarnat ta interact with

an awareness of the Prog ram mlng

devices and system:
made to perform we
attributes may be ch

The loT requires a new breed of software skills, with
an emphasis on flexible, reactive, and highly
networked applications and services. This software
runs on a diverse range of systems, is frequently
connected to cloud services, and may be capable of
leveraging large data sets to deliver inferences and
decision support in an informed manner. The

' software is designed and implemented using agile
‘ techniques, with an emphasis on test driven
Jevelopment and quality user experiences..

<section ="ui three column padded stacked stackable grid segment">

- All strand pages now responsive




Semantic-Ul Libraries

This is the library:

1

CTTTe [TTTT

' semantic.css

+ a set of icons and other
assets

[TTTTTT

The project is not heavily
dependent on these files
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semantic.css is linked from all pages:

<link rel="stylesheet"” href="/assets/css/semantic.css">



Alternative Mechanisms for Linking Semantic.css

- Replace <link rel="stylesheet" href="/assets/css/semantic.css">

- With

<link ="stylesheet" ="https://cdnjs.cloudflare.com/ajax/1libs/semantic-ui/2.3.0/semantic.min.css" ="text/css">

<script ="text/javascript"” "http://cdnjs.cloudflare.com/ajax/1ibs/jquery/2.0.3/jquery.min.js"></script>
<script ="text/javascript" "https://cdnjs.cloudflare.com/ajax/1libs/semantic-ui/2.3.0/semantic.min. js"></script>

& CLOUDFLARE Home Features Help Sign up Login

Cloud flare is a
Content
Delivery
Network (CDN)

It hosts many
common
libraries and . - .Watch our video
assets in the
cloud,
simplifying
access Give us five minutes and we'll supercharge your website.




class ="ul container”
class ="ui segment”
class =“ui header”
class ="ui iImage”
class ="ui grid”
class ="ul row”
class ="ul column”
class ="ui table”

class =“ul icon”

Summary of Classes
(encountered so far)

Variations: grid

stackable, {number} column (716 for full row)

Variations: segment

raised, stacked, padded, left/center/right aligned,
top/middle/bottom aligned, {colour}

Variations; table

striped, single line, celled, collapsing

Variations: sizes of image & icon

mini, tiny, small, medium, large, big, huge, massive




