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Social networks are everywhere and research aiming at
analysing and understanding these structures is growing
year by year as its outcomes enable us to understand dif-
ferent social phenomena including social structures evo-
lution, communities, spread over networks, and dynamics
of changes in networks. This huge interest in the anal-
ysis of large-scale social networks resulted in a lot of
new approaches, methods, and techniques but with every
advancement in this area, we uncover new challenges and
new levels of complexity in the network universe that are
far from being explored and addressed. The increasing com-
plexity of tasks to be performed in terms of network analysis
together with the volume, variety of social data about people
and their interactions, and velocity with which this data is
generated in the online world pose new requirements and
challenges on researchers. One of them is: how to build
accurate methods that would be able to cope with this vast
amount of data. This issue is a result of an attempt to address
these emerging challenges.

One of the goals of this special issue is to identify the areas
where social network analysis can be applied and generate
knowledge not accessible through other types of analysis. We
also aimed at showing that analysis of large-scale, real-world
social networks underpinned by fundamental research is the
direction to take when it comes to the future of complex social
network analysis. We emphasize that in the world of net-
work science fundamental research and application-driven
research are equally important and they need to go together
to generate significant academic, societal, and commercial
impact.

The variety of papers published in this special issue
shows that there is a long list of topics that have not yet
been comprehensively researched. These papers also show
the future challenges and trends in analysis and applications
of complex social networks. The articles in this issue cover
topics starting from very practical and application-based ones
such as (i) case study on evolution of collaborative systems,
(ii) community detection and analysis, (iii) link dynamics,
(iv) spreading processes including modelling behaviour of
rumour maker and influence maximization problem, and (v)
frangibility in social consensus system but it also presents
some research more fundamental in its nature including
optimisation of structural network properties and measuring
complexity of networks.

Published papers show that although all of the presented
topics have been researched for many years now, there is still
space and need for new contributions. Challenges change
their nature as we face vast amounts of heterogeneous data
that are continuously generated. Network dynamics, commu-
nities, spread analysis, consensus formation, network com-
plexity, and structural properties are topics that are trending
in research community all over the world. Those are very
hard problems to address because of their complexity orig-
inating from two sources (i) system, variety of connections,
attributes of nodes and connections, nontrivial structure and
dynamics of a system, and (ii) process, evolution driven by
variety of factors including external ones that are very hard
to capture, spreading over complex structure of multiple
processes, or needed process adaptation connected with
evolving structure. Thus, there is a continuous need to create
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cross-disciplinary teams that would work on those challenges
having a holistic view of the problem. So our work does not
stop here, and we aim at continuing to bring together people
from different fields to work on the topics covered within this
special issue.
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