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In this book, the Julia programming language is used for selected topics of Internet mod-
eling. The “common thread” is the layered architecture of the Internet: from applica-
tion to technology. For network operators, beyond the technical performance parameters
of transmission rate and transmission duration of IP packets, the user satisfaction val-
ues Quality of Experience (QoE) with voice, video, haptics transmission are important.
With the increase in transmission performance, the old point-to-point lines are also being
replaced by packet transmission in the Internet of Things (I0T), and the topic of Qual-
ity of Control (QoC) is gaining importance, currently in the area of assisted/autonomous
driving.

The complex processes on the internet elude exact mathematical White-Box-Model
modeling, and approximate learning modeling methods are being intensively researched
and integrated into the standards of network architectures.

In research projects and lectures of the author, Matlab was used and the desire for
a license-free laboratory software led via Octave to Julia. The developers from MIT
describe their goals as follows [1]:

“We want a language that’s open source, with a liberal license. We want the speed of C with
the dynamism of Ruby. We want a language that’s homoiconic, with true macros like Lisp,
but with obvious, familiar mathematical notation like Matlab. We want something as usable
for general programming as Python, as easy for statistics as R, as natural for string process-
ing as Perl, as powerful for linear algebra as Matlab, as good at gluing programs together as
the shell. Something that is dirt simple to learn, yet keeps the most serious hackers happy.
We want it interactive and we want it compiled.”

Meanwhile, Julia has evolved into an established programming environment for math-
ematical models. At annual multi-day JuliaCon conferences, the developers present their
new modules. Julia User Groups exist everywhere, including in Munich and Vienna.
The advantages of Julia for the evaluation of simulation results have been discovered for
internet modeling with simulation tools [2].

The development of Julia is driven by a vibrant ecosystem (https://julialang.org/).
Beyond a programming environment for the usual operating systems, there is the CUDA


https://julialang.org/

Vi Preface

interface for GPU integration and the execution in the JuliaHub Cloud is also offered.
We will not further discuss the interesting, intensively conducted discussion on perfor-
mance comparisons with other programming environments, e.g. [3-6].

This book is intended for a target audience that

¢ has basic knowledge of internet technology,
o likes working with Matlab and therefore has easy access to Julia,
e isinterested in current topics of internet technology.

Each chapter begins with a description of the practical background. This is followed by
the development of the model and the implementation with Julia, including the a-pic-
ture-is-worth-a-thousand-words presentation of results in diagrams. All Julia programs
are available for download at https://github.com/buchjulia/code and are labeled with the
corresponding figure numbers. The most important pieces of code are explained in the
book text. Readers who are only interested in new internet topics can skip the Julia sec-
tions. Updates and pseudocodes for the programs can be found at www.qos-analytics.de.

The author would like to thank M. Bahe, M. Herlich for their helpful comments on
Chaps. 6 and 7 as well as the developers of Extremes.jl J. Jalbert, G. Gobeil for their
advice on working with the module.

September 2022 Ulrich Hofmann
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