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Topic: Entwicklung eines Werkzeugs zur Abbildung des Kommunikationsverhaltens und zur Wiederher-
stellung diskreter Systemzustände der Leitsoftware cosmos4.

The start of production for series production represents a major uncertainty and cost factor for both manu-
facturers and users of automated production systems. In particular, the poor planning of the production
start-up requires new approaches that support the early safeguarding of the functionality and performance of
automated production systems. Within the BMBF joint project Ramp-Up/2, the step from two-dimensional
alphanumeric planning to an integral 3D-based digital verification of plant development and commissioning
is aimed at. For this purpose, a kinematic 3D model of the production plant and all control components
(NC/PLC) are simulated by virtual NC/PLC software modules and the mechanical behaviour of a machine
is depicted by the Siemens Machine Simulator (MS). Based on this virtual production system, the aim of
the plant development is to enable a preliminary verification of the production control software. In doing
so, technical errors as well as operating and software errors are to be simulated and the reaction of the
control software is to be analysed by means of diagnostic tools.

Within the scope of the work, concepts and tools are to be developed which enable the testing of the
functionality of a production control software. In particular, the following questions are to be dealt with:
which test cases can occur, how errors/tests can be reproduced, which data are necessary for the clear
diagnosis of an error and to what extent tools can be used for error correction. Based on these considera-
tions, a concept for information visualization is to be developed and realized exemplarily. The information
content as well as the temporal sequence of the information flow within the production control software
should be mapped and the possibility should be provided to reset the system into a freely defined state
(time). The developed concepts are to be realized exemplarily on the basis of the control software cosmos4.
The functionality and performance of the developed tools will be verified using an example scenario in the
Integrated Manufacturing and Assembly System (IFMS) of the WZL.

In detail, the following subtasks have to be solved:

• Introduction with the leading software cosmos4

• Development of a comprehensive concept for error diagnosis and correction

• Exemplary realization of a scalable information visualization and recovery



• Documentation of the work

Prof. Dr.-Ing. Robert Schmitt
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1
Introduction
The following chapter is a description for using Latex. The most basic steps will be explained including
citation, adding figures, making tables, ... and so on. If you have already used Latex before or are familiar
with the process, this chapter might not be interesting for you. But if you are new to the concept or need
a refresher, the following might be useful to you.

Not everything might be apparent if you are reading this text as a PDF-file. For further understanding,
read the actual latex-file (go to 01-chapters/ch1-intro.tex).

1.1 Getting started with Latex
If you haven’t worked with Latex yet, you first have to install a few things. Go to the README.md file
and follow the instructions.

1.2 Add a new chapter
To add a new chapter, right-click on 01-chapters and add a new document. In order for it to be displayed
in your PDF-file, it first has to be included. Go to main.tex and include it, as shown.

1.3 Including figures
The command to include a graphic is ”
textbackslash includegraphics”. To add a description use the following command ”\caption{your Text}”.
However this command can only be used in a specific surrounding (marked by ”\begin{figure}” and
”\end{figure}”.

The surrounding has also other functions, which you can use; for futher information look up the following
website: https://de.overleaf.com/learn/latex/Inserting_Images

https://de.overleaf.com/learn/latex/Inserting_Images
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Figure 1.1: TMP: Design science research framework original image [based on HEVN04, p. 80].

1.4 Including tables
The compilation of a table can be difficult, especially if everything needs to be consistent. In order to
simplify this task, try using the following website: https://www.tablesgenerator.com/ It provides a
simple user interface, which generates the table for you.

The ”label”-command is for referencing the table or graphic in your text: Table 1.1.

Table 1.1: Comparison of different desserts.

hier soll was stehen gut neutral schlecht k.A.
Käsekuchen
Schokotorte
Brombeereis

1.5 Citation
In order to cite a reference, it first has to be included to the Bib. To do so, follow the instructions of the
following link: https://www.youtube.com/watch?v=kbvf01ExKVU

[based on HEVN04, p. 80]
[HEVN04, p. 80]
[LAMP86]

1.6 Acronyms
For adding something to the Acronyms, go to ”acronyms.tex”. In this document you will find the table of
Acronyms. E.g., National Research Data Infrastructure for the Engineering Sciences (NFDI4Ing).
Acronyms are automatically added to the Table of Acronmys.

https://www.tablesgenerator.com/
https://www.youtube.com/watch?v=kbvf01ExKVU
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1.7 List of symbols, Glossary
There are other automatically created lists, namely the list of symbols and the glossary. E.g., OPC UA, or ̂𝐶.
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2
Theoretical Background

Hello, here is some text without a meaning. This text should show what a printed text will look like
at this place. If you read this text, you will get no information. Really? Is there no information?
Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at
all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. This text should contain all letters of the alphabet and it should be
written in of the original language. There is no need for special content, but the length of words
should match the language.

This is the second paragraph. Hello, here is some text without a meaning. This text should show what a
printed text will look like at this place. If you read this text, you will get no information. Really? Is there
no information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift
– not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. This text should contain all letters of the alphabet and it should be written
in of the original language. There is no need for special content, but the length of words should match the
language.

And after the second paragraph follows the third paragraph. Hello, here is some text without a meaning.
This text should show what a printed text will look like at this place. If you read this text, you will get no
information. Really? Is there no information? Is there a difference between this text and some nonsense
like “Huardest gefburn”? Kjift – not at all! A blind text like this gives you information about the selected
font, how the letters are written and an impression of the look. This text should contain all letters of the
alphabet and it should be written in of the original language. There is no need for special content, but the
length of words should match the language.

After this fourth paragraph, we start a new paragraph sequence. Hello, here is some text without a meaning.
This text should show what a printed text will look like at this place. If you read this text, you will get no
information. Really? Is there no information? Is there a difference between this text and some nonsense
like “Huardest gefburn”? Kjift – not at all! A blind text like this gives you information about the selected
font, how the letters are written and an impression of the look. This text should contain all letters of the
alphabet and it should be written in of the original language. There is no need for special content, but the
length of words should match the language.

To achieve rigorousness... [HEVN04, p. 80]

Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.
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2.1 test-section
Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.

𝑥̄ = 1𝑛
𝑖=𝑛
∑
𝑖=1
𝑥𝑖 =

𝑥1 + 𝑥2 + … + 𝑥𝑛
𝑛

Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.

∫
∞

0
𝑒−𝛼𝑥2d𝑥 = 12√∫

∞

−∞
𝑒−𝛼𝑥2d𝑥∫

∞

−∞
𝑒−𝛼𝑦2d𝑦 = 12√

𝜋
𝛼

Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.

∞
∑
𝑘=0

𝑎0𝑞𝑘 = lim
𝑛→∞

𝑛
∑
𝑘=0

𝑎0𝑞𝑘 = lim
𝑛→∞

𝑎0
1 − 𝑞𝑛+1
1 − 𝑞 =

𝑎0
1 − 𝑞

Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.

𝑥1,2 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎 =
−𝑝 ± √𝑝2 − 4𝑞

2
Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.

𝜕2Φ
𝜕𝑥2 +

𝜕2Φ
𝜕𝑦2 +

𝜕2Φ
𝜕𝑧2 = 1

𝑐2
𝜕2Φ
𝜕𝑡2

Hello, here is some text without a meaning. This text should show what a printed text will look like at
this place. If you read this text, you will get no information. Really? Is there no information? Is there a
difference between this text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text
like this gives you information about the selected font, how the letters are written and an impression of
the look. This text should contain all letters of the alphabet and it should be written in of the original
language. There is no need for special content, but the length of words should match the language.
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2.2 test-section
This is the second paragraph. Hello, here is some text without a meaning. This text should show what a
printed text will look like at this place. If you read this text, you will get no information. Really? Is there
no information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift
– not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. This text should contain all letters of the alphabet and it should be written
in of the original language. There is no need for special content, but the length of words should match the
language.

And after the second paragraph follows the third paragraph. Hello, here is some text without a meaning.
This text should show what a printed text will look like at this place. If you read this text, you will get no
information. Really? Is there no information? Is there a difference between this text and some nonsense
like “Huardest gefburn”? Kjift – not at all! A blind text like this gives you information about the selected
font, how the letters are written and an impression of the look. This text should contain all letters of the
alphabet and it should be written in of the original language. There is no need for special content, but the
length of words should match the language.
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3
Another Test

After this fourth paragraph, we start a new paragraph sequence. Hello, here is some text without
a meaning. This text should show what a printed text will look like at this place. If you read this
text, you will get no information. Really? Is there no information? Is there a difference between this
text and some nonsense like “Huardest gefburn”? Kjift – not at all! A blind text like this gives you
information about the selected font, how the letters are written and an impression of the look. This
text should contain all letters of the alphabet and it should be written in of the original language.
There is no need for special content, but the length of words should match the language.

asdfasdfasdf The quick brown fox jumps over the lazy dog. The quick brown fox jumps over
the lazy dog. The quick brown fox jumps over the lazy dog.

asdfasdf The quick brown fox jumps over the lazy dog. The quick brown fox jumps over
the lazy dog.

asdfasdfasdfasdf The quick brown fox jumps over the lazy dog. The quick brown fox jumps over
the lazy dog.

asdfasdfasdf The quick brown fox jumps over the lazy dog. The quick brown fox jumps over
the lazy dog. The quick brown fox jumps over the lazy dog. The quick brown
fox jumps over the lazy dog.

Hello, here is some text without a meaning. This text should show what a printed text will look like at this
place. sin2(𝛼) + cos2(𝛽) = 1. If you read this text, you will get no information 𝐸 = 𝑚𝑐2. Really? Is there no
information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift –
not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏. This text should contain all letters of the alphabet and
it should be written in of the original language.

𝑛√𝑎
𝑛√𝑏

= 𝑛√𝑎
𝑏 . There is no need for special content, but the

length of words should match the language. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏.

This is the second paragraph. Hello, here is some text without a meaning. This text should show what
a printed text will look like at this place. sin2(𝛼) + cos2(𝛽) = 1. If you read this text, you will get no
information 𝐸 = 𝑚𝑐2. Really? Is there no information? Is there a difference between this text and some
nonsense like “Huardest gefburn”? Kjift – not at all! A blind text like this gives you information about the
selected font, how the letters are written and an impression of the look. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏. This text should
contain all letters of the alphabet and it should be written in of the original language.

𝑛√𝑎
𝑛√𝑏
= 𝑛√𝑎

𝑏 . There is

no need for special content, but the length of words should match the language. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏.

Hello, here is some text without a meaning. This text should show what a printed text will look like at this
place. sin2(𝛼) + cos2(𝛽) = 1. If you read this text, you will get no information 𝐸 = 𝑚𝑐2. Really? Is there no
information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift –
not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏. This text should contain all letters of the alphabet and
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it should be written in of the original language.
𝑛√𝑎
𝑛√𝑏

= 𝑛√𝑎
𝑏 . There is no need for special content, but the

length of words should match the language. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏.
𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏

Hello, here is some text without a meaning. dΩ = sin 𝜗d𝜗d𝜑. This text should show what a printed
text will look like at this place. If you read this text, you will get no information. Really? Is there no
information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift –
not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. sin2(𝛼) + cos2(𝛽) = 1. This text should contain all letters of the alphabet
and it should be written in of the original language 𝐸 = 𝑚𝑐2. There is no need for special content, but the
length of words should match the language. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏.

𝑛√𝑎
𝑛√𝑏

= 𝑛√
𝑎
𝑏

Hello, here is some text without a meaning.
𝑛√𝑎
𝑛√𝑏

= 𝑛√𝑎
𝑏 . This text should show what a printed text will

look like at this place. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏. If you read this text, you will get no information. dΩ = sin 𝜗d𝜗d𝜑.
Really? Is there no information? Is there a difference between this text and some nonsense like “Huardest
gefburn”? Kjift – not at all! A blind text like this gives you information about the selected font, how the
letters are written and an impression of the look. This text should contain all letters of the alphabet and it
should be written in of the original language. There is no need for special content, but the length of words
should match the language. sin2(𝛼) + cos2(𝛽) = 1.

𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏
Hello, here is some text without a meaning 𝐸 = 𝑚𝑐2. This text should show what a printed text will look
like at this place. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏. If you read this text, you will get no information.

𝑛√𝑎
𝑛√𝑏
= 𝑛√𝑎

𝑏 . Really? Is
there no information? Is there a difference between this text and some nonsense like “Huardest gefburn”?
Kjift – not at all! A blind text like this gives you information about the selected font, how the letters are
written and an impression of the look. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏. This text should contain all letters of the alphabet
and it should be written in of the original language. dΩ = sin 𝜗d𝜗d𝜑. There is no need for special content,
but the length of words should match the language.

𝑥̄ = 1𝑛
𝑖=𝑛
∑
𝑖=1
𝑥𝑖 =

𝑥1 + 𝑥2 + … + 𝑥𝑛
𝑛

Hello, here is some text without a meaning. This text should show what a printed text will look like at this
place. sin2(𝛼) + cos2(𝛽) = 1. If you read this text, you will get no information 𝐸 = 𝑚𝑐2. Really? Is there no
information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift –
not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏. This text should contain all letters of the alphabet and
it should be written in of the original language.

𝑛√𝑎
𝑛√𝑏

= 𝑛√𝑎
𝑏 . There is no need for special content, but the

length of words should match the language. 𝑎 𝑛√𝑏 = 𝑛√𝑎𝑛𝑏.

∫
∞

0
𝑒−𝛼𝑥2d𝑥 = 12√∫

∞

−∞
𝑒−𝛼𝑥2d𝑥∫

∞

−∞
𝑒−𝛼𝑦2d𝑦 = 12√

𝜋
𝛼

Hello, here is some text without a meaning. dΩ = sin 𝜗d𝜗d𝜑. This text should show what a printed
text will look like at this place. If you read this text, you will get no information. Really? Is there no
information? Is there a difference between this text and some nonsense like “Huardest gefburn”? Kjift –
not at all! A blind text like this gives you information about the selected font, how the letters are written
and an impression of the look. sin2(𝛼) + cos2(𝛽) = 1. This text should contain all letters of the alphabet
and it should be written in of the original language 𝐸 = 𝑚𝑐2. There is no need for special content, but the
length of words should match the language. 𝑛√𝑎 ⋅ 𝑛√𝑏 = 𝑛√𝑎𝑏.
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