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Aim & Goals
A workshop on graph network technologies 

Data Science - Visual Analytics - Network Analysis - 
Graph networks in HEP - Graph Quantum 

Computing and QML* 

If you want to learn more about the job of a machine 
learning expert, data scientist, engineer or analyst in 

the field of Big Data, this event is for you! 

We will present several Graph Analytics use-cases 
and pilots explored  in collaboration with 

international organisation, non-governmental 
organisation, academic and industrial partners.
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Aim & Goals



Graphs

High-resolution Confocal Laser fluorescence 
microscopy of intracellular compartments and 3D 

reconstruction & simulation calculations for 
optimization of fluorescence color cross sections

©Max Planck Institute of Molecular Physiology



Graphs
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Real 1994
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1. Internet
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1. Internet
2. Jurassic Parc



©internetlivestats.com, Data: ITU, World Bank, UN Population Division  

Internet Access Form

Daniel

daniel@mpi-dortmund.de

Research on: 
• Cat Photos 
• Baby Photos 
• Wedding Photos 
• ALL DARK WEB

Webpages to visit: 
• JumpStation:http://js.stir.ac.uk/jsbin/jsii 
• w3catalog 
• CERN’s WWW Virtual Library:                  

http://info.cern.ch/hypertext/DataSources/
bySubject/Overview.html

16h00 - 16h15

http://js.stir.ac.uk/jsbin/jsii
http://info.cern.ch/hypertext/DataSources/bySubject/Overview.html
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SUN SPARC 10 
96 MB RAM

SGI Indy 
192 MB RAM
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My 1st Graph 1994
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Quantum Annealing



What I learned …



But don’t listen to me …

Graph & Network &  
Visualisation & Global Minima 

give you access to the  
cool tools
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 …listen to the Experts

REVIEW ARTICLE

Complex networks from classical to quantum
Jacob Biamonte 1, Mauro Faccin2 & Manlio De Domenico3

Recent progress in applying complex network theory to problems in quantum information has

resulted in a beneficial cross-over. Complex network methods have successfully been applied

to transport and entanglement models while information physics is setting the stage for a

theory of complex systems with quantum information-inspired methods. Novel quantum

induced effects have been predicted in random graphs—where edges represent entangled

links—and quantum computer algorithms have been proposed to offer enhancement for

several network problems. Here we review the results at the cutting edge, pinpointing the

similarities and the differences found at the intersection of these two fields.

Quantum mechanics has long been predicted to help solve computational problems in
physics1, chemistry2, and machine learning3 and to offer quantum security enhancement
in communications4, including a quantum secure Internet5. Rapid experimental pro-

gress has pushed quantum computing and communication devices into truly data-intensive
domains, where even the classical network describing a quantum system can exhibit complex
features, giving rise to what appears as a paradigm shift needed to face a fundamental type of
complexity6–13. Methods originating in complex networks—traditionally based on statistical
mechanics—are now being generalized to the quantum domain in order to address these new
quantum complexity challenges.

Building on several fundamental discoveries14,15, complex network theory has demonstrated
that many (non-quantum) systems exhibit similarities in their complex features14–18, in the
organization of their structure and dynamics19–24, the controllability of their constituents25, and
their resilience to structural and dynamical perturbations26–31. Certain quantum systems have
been shown to indeed exhibit complex features related to classical systems, as well as novel
mechanisms and principles that interrelate complex features in quantum systems6–12,32.

Two types of quantum networks have been of primary focus in the series of pioneering results
we review. The first consists of quantum systems whose connections are represented by
entangled states6,33,34. These quantum networks are used in secure quantum communication
systems. The second area of focus consists of networks of quantum systems, such as atoms or
superconducting quantum electronics, whose connections are physical35–40. Such systems are
used to develop quantum-enhanced algorithms or quantum information transport systems, both
modeled by quantum walks on complex networks. At a fundamental level, the two types of

https://doi.org/10.1038/s42005-019-0152-6 OPEN
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