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Outline

• Networks

• Data



Networks

• Networks are everywhere, from the internet, 
to social networks, traffic, brain, financial, the 
genetic networks that determine our 
biological existence. 



Patterns



synchronisation

• Novel behavior

• Properties of the whole

• Cannot be predicted from 
properties of the 
components that make up 
the system
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Brain Networks

The brain project utilizes concepts and tools
from network science to understand the
structural principles of and functional
implications for connectomes across species,
from the nervous system of the model organism
Caenorhabditis elegans, to the mouse, to the
human. The brain is inherently multiscale in
nature and may be conceptualized as a network
at each level; from that of individual neurons
and synapses to the integration of macroscopic
brain regions.



Social Networks

• A social structure made of nodes (individuals or 
organizations) that are related to each other by 
various interdependencies like friendship, kinship, 
etc.

• Graphical representation
– Nodes = members
– Edges = relationships

• Various realizations
– Friendship networks (facebook, WA,myspace)
– Blogosphere
– Media Sharing (Flickr, Youtube)
– Folksonomies



Social Network



Network Dynamics and Control

We are working on a number of studies that

develop mathematical and theoretical models for

understanding internal control mechanisms for

complex self-organized systems. One can control

the behavior of a large network by taking control

actions on a comparatively small number of nodes

because the network structure broadcasts the

influence of these "driver nodes" to distant parts of

the network. These findings have tremendous

implications for designing, disrupting, or facilitating

system capabilities, including physical systems

(e.g., climate change and resilience of habitats),

technological systems, and biological systems.

https://www.barabasilab.com/projects
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Science of Success

The goal of the Science of Success project is to develop 

measures, models and predictions that offer actionable 

information towards a quantitative evaluation of success in a 

diverse range of competitive settings, from science to sports 

and software development. The work is driven by the 

hypothesis that success can become predictable to a 

substantial extent if we see it not as an individual phenomenon, 

but rather as a collective one. For a scientific finding, an 

athlete, or a software product to be successful, it is not 

enough to be novel, fundamental or high performing - the 

community must agree that it is worthy of praise and 

follow-up. The aim is to understand the fundamental patterns 

that govern community impact by analyzing the evolution of 

career paths, of individual and team performances, and the 

dynamics of impact, using large-scale data sets that provide 

quantitative information on performance and success.



Discovery



Who will publish the next breakthrough?



Data Science




















