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Core Questions

What is the Internet of Things?
How to teach it?
How to ensure long-lasting skills?
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Why is it different?
Deep scientific knowledge against widespread application skills
Very short living technologies and trends
No new science, a combination of:
Systems (hardware)
Software engineering
AI and data science
Security
Human-computer interaction

Impossible to teach them all – how to
manage the balance?

Core skills
1. Deep systems understanding
2. Ability to grasp new systems /
programming languages and systems
quickly
3. Awareness for security, privacy and
human-computer interaction
4. “Learn to learn”
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3.3. MEDIUM ACCESS PROTOCOLS
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Figure 3.10: Flow diagram of the general CSMA with collision avoidance
(CSMA-CA) protocol.
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Figure 4.1: Packet reception ratio between a single sender and a receiver
node 3
with di↵erent distances between them. The used dataset has been gathered
in 2004 at the Massachusetts Institute of Technology at their Intel Lab [2].
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• Transitional communication zone: in this zone, everything is possible, from almost 100% to 0% delivery rate. Some links might be very
stable, other might emerge and disappear quickly.

Internet of Things at UB
1. Deep systems
understanding
2. Ability to grasp new
systems /
programming
languages and
systems quickly
3. Awareness for
security, privacy and
human-computer
interaction
4. “Learn to learn”

Practical labs with various
hardware platforms, network
technologies and programming
languages
Arduino IDE
Contiki OS
Sensor nodes and networks
Linux
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CHAPTER 2. ANATOMY OF A SENSOR NODE
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Figure 2.1: Z1 sensor node platform. Special thanks to Jens Dede, University
of Bremen.

because they are targeted to communication development only. However, most of the existing platforms come at least with some sensors,
such as temperature, humidity, light, etc. Other, more expensive and
application specific sensors, such as wind or rain sensors, can be found
on industrial oriented platforms.
• External memory: very often we can find also some external mem-

Internet of Things at UB
1. Deep systems
understanding
2. Ability to grasp new
systems /
programming
languages and
systems quickly
3. Awareness for
security, privacy and
human-computer
interaction
4. “Learn to learn”

Exercises on quick reflection and
“what are the 10 differences?”

Internet of Things at UB
1. Deep systems
understanding
2. Ability to grasp new
systems /
programming
languages and
systems quickly
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security, privacy and
human-computer
interaction
4. “Learn to learn”
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Internet of Things at UB
1. Deep systems
understanding
2. Ability to grasp new
systems /
programming
languages and
systems quickly
3. Awareness for
security, privacy and
human-computer
interaction
4. “Learn to learn”

Documentation and help
search on the Internet
Own project ideas with selfresearched systems and
architectures

Some advise for teachers …
Large one-time preparation effort, small
recurring effort
Design labs independently to easily
exchange later
Interactive sessions and labs are more
effective than lectures!

Take away
Flexible study programs with focus on
hands-on experience
Rather broad skill and knowledge spread
Teach how to learn alone and where to
find expertise and new knowledge
Life-long learning

