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“The main feature of a net is that every point 
can be connected with every other point, and 
where the connections are not yet designed, 

they are, however, conceivable and 
designable. A net is an unlimited territory.” 

 
Umberto Eco, Semiotics and the Philosophy of Language, 1986



Philosophy

3http://www.coppelia.io/2012/06/graphing-the-history-of-philosophy/

http://www.coppelia.io/2012/06/graphing-the-history-of-philosophy/


Internet

4http://www.opte.org/the-internet/

http://www.opte.org/the-internet/
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Community

Heer, J. and danah boyd (2005). Vizster: Visualizing online 
social networks. In InfoVis 2005, pages 32–39. IEEE.



Poetry

6http://textatlas.tumblr.com/
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Conspiracies

Mark Lombardi 1999



Networks
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Mathematics
Physics
Sociology

Meirelles, I. (2013). Design for Information. Rockport Publishers.

Identifiable 
entities of 

interest

Interactions 
among the 
entities



Networks  Elementary school

9
Moreno, J. L. (1934). Who shall survive?: A new approach to the problem of 

human interrelations. Nervous and Mental Disease Publishing Co.



10Baran, P. (1962). On distributed communications networks. Technical report, The RAND Corporation.

Networks  Computer networks



Graph elements and features
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Nodes 
– Degree: Number of links incident to a node 
– Label: Name or title of represented entity 
– Attributes: Additional application-specific information 
– Centrality: Measures indicating relative importance 

Links 
– Weight: Strength of connection between two nodes 
– Bridge: link whose removal disconnects graph 
– Direction: In the case of directed graphs (digraphs) 

Path (also chain or simple walk) 
– Sequence of nodes and links 
– Cycle: if first and last node are the same



Trees
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Hierarchy: “a system in which members of an 
organization or society are ranked according 
to relative status or authority” [ODE] 

Tree: connected, undirected network without loops 

A tree contains three types of nodes 
– one root node 
– internal vertices 
– leaf nodes

Newman, M. E. The structure and function of complex networks. SIAM review 45, 2 (2003), 167–256.



Tasks for graph visualization

Topology 
– Adjacency: What are neighbors of a given node? How many are there? 
– Accessibility: Which nodes are in/directly linked to a node? How many? How far? 
– Common link: Given two or more nodes, which nodes are linked to all of them? 
– Connectivity: What is the shortest path between nodes? Where are clusters, 

bridges and articulation points? 

Attributes: What are the nodes and links that have specific attributes? 

Browsing: Follow a given path; return to previously visited nodes. 

Overview: Glance at overall structure of a graph and detect clusters and patterns.

13
Lee, B., Plaisant, C., Parr, C. S., Fekete, J.-D., and Henry, N. (2006). Task taxonomy for graph visualization. In Proceedings of 
the 2006 AVI workshop on BEyond time and errors: novel evaluation methods for information visualization, pages 1–5. ACM.



Network science

Emerging cross-disciplinary field studying 
complex networks in various domains 

Particular interest in 
– Small-world effects (a.k.a. six degrees of separation) 
– Comparisons of multiple networks (or the same over time) 
– Degree distribution in large networks 

Network analysis applied to 
– Social constellations such as groups, organizations, communities, … 
– Biological networks such as molecule structures and interactions in cells 
– Web link analysis for search relevance 
– …

14Newman, M. E. (2003). The structure and function of complex networks. SIAM review, 45(2):167–256.



The Power of Networks 

15https://vimeo.com/42567012

Manuel Lima, 2012

https://vimeo.com/42567012
https://vimeo.com/42567012


Network visualization techniques



Force-directed layout

17https://bl.ocks.org/mbostock/4062045

Graph as a physical system 
– nodes: charged particles repelling another 
– links: springs that pull nodes together

https://bl.ocks.org/mbostock/4062045


Arc diagram

18http://mbostock.github.io/protovis/ex/arc.html

One-dimensional layout for a graph with arcs 
representing links. Focus on ordering of nodes

http://mbostock.github.io/protovis/ex/arc.html


Adjacency matrix

19https://bost.ocks.org/mike/miserables/[Newman 2010]



PivotGraph

20Wattenberg, M. (2006). Visual exploration of multivariate graphs. In CHI ’06, pages 811–819. ACM.



Summary

Networks: A model for interactions between entities of 
interest as edges and nodes; used in a variety of domains 

Tasks: Examine the topology of local and global structures; 
explore the attributes of nodes and subgraphs; browse 
paths and subgraphs; get an overview overall structure 

Techniques: Force-directed layouts and adjacency matrix 
are the most common visualization techniques for networks
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22http://www.visualcomplexity.com/

http://www.visualcomplexity.com/
http://www.visualcomplexity.com/


23http://dynamicgraphs.fbeck.com

http://dynamicgraphs.fbeck.com


24http://treevis.net

http://treevis.net

