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The Internet of Things (IoT) makes our everyday life 
much more comfortable and helps to save money and 
resources. But getting started is not easy. IoT kits 
promise fast success, but a more profound knowledge 
is only available to those who realized its own project 
from scratch.

Jens Nickel is Editor-in-Chief of the German Elektor 
magazine and he has made its way into the IoT. As part of 
a series of articles, he developed several demo projects 
- from the lamp control in the home network up to a 
autarkic sensor board that sends datas to the cloud. With 
the slogan „Learning by Doing“, topics such as TCP/IP, 
MQTT, control via smartphone, WiFi access, embedded 
web server, connection of a cloud service, reliability in 
case of disconnections, object-oriented programming 
and much more are treated.

The demo programs (mostly in the beginner-friendly 
Arduino-C dialect) are of course available in source code.

In this book, the first 24 episodes of this IoT series 
compactly summarized. With Elektor‘s of theory and 
practice in the usual mixture of the Internet of Things 
- be there!

Jens Nickel studied 
physics in Stuttgart. He 
worked as an editor for 
a Home Automation and 
a Photovoltaic magazine, 
before he joined Elektor 
in 2004. Since 2010 he is 
chief editor of the Ger-
man Elektor magazine. 
Since he himself is an 
enthusiastic programmer, 
he is primarily responsi-
ble for the software-driv-
en projects, preferably 
in the field of home 
automation and Internet 
of Things.
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About Jens Nickel 
Jens Nickel (born in 1969) studied physics 
in Stuttgart. Already in his early youth he 
was enthusiastic about the writing of tech-
nical articles; As an acknowledged fan of 
technical and scientific journals, he took the 
opportunity to turn his hobby into a profes-
sion with a further education as a specialist 
magazine editor. He worked as an editor 
for a Home Automation and a Photovoltaic 
magazine, before he joined Elektor in 2004. 
Since he himself is an enthusiastic pro-
grammer, he is primarily responsible as the 
responsible editor for the software-driven 
projects, preferably in the field of home au-

tomation and Internet of Things. In 2010 Jens Nickel succeeded Ernst Krem-
pelsauer as chief editor of the German edition. In addition to programming, 
he also counts the production of (of course!) Electronic music to his hobbies. 
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Chapter 1 • Introduction

Perhaps you’ve noticed, like me, that it’s almost impossible these days to 
avoid the ‘Internet of Things’. Amid the tsunami of information it’s some-
times difficult to get an overview of the technology. In this case it’s partly 
due to the nature of the beast; it’s not so easy to grasp what’s going on in 
networked systems compared to a simple stand-alone project where you 
can see everything and it all takes place on a single board. On the other 
hand there are many ways to transfer data from a sensor to where it is dis-
played or used in an application running on a target device. It all starts at 
the lowest protocol layer where a variety of wireless standards compete with 
wired communication such as Ethernet. 

I turned to the Internet for more information. There are various types of 
Cloud-Services, available. In general ‘The Cloud’ can be thought of as an 
area in the Internet where, from outside, it is no longer possible to identify 
where individual user data is located. Any user supplying data to the Cloud 
won’t know exactly where it ends up; it’s all a bit, well… cloudy. Many com-
panies already rent out Cloud storage but memory space is not all that’s on 
offer. It’s possible to run a program in the Cloud (Software as a Service) 
where the complete application is delivered to the end user, response times 
don’t seem to be a lot different to systems installed locally. It also provides a 
platform (Platform as a Service) where Web applications can be developed, 
run and managed without the need for local installation and infrastructure 
maintenance for app development and launching. Cloud service providers 
such as Amazon Web Services have expanded the basic services, in re-
sponse to the needs of the IoT sector. ‘Devices’, for example, equipped with 
sensors can store measurement values to a Cloud database, to be retrieved 
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later by the user via a smartphone or computer. The big advantage of this 
configuration is that the sensor board does not need to maintain a local 
link to a smartphone running an associated app. It offers significant pow-
er saving by allowing the sensor board to shut down completely between 
measurements.

The facility is a logical step for Amazon: Databases for information storage 
are already well established together with some essential software compo-
nents which can be reused and a lot of experience has already been gained. 
A similar mix of services is provided by some of the smaller IoT start-ups 
such as Relayr (‘WunderBar’). Hardware-developers such as Digi (‘XBee’) 
and ARM are also offering Cloud-based services. When you take a closer 
look you see many common features such as the use of HTTP and MQTT 
data transport layer protocols. We will take a closer look at this in the next 
article! 
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