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Tasks in Dynamic Networks



Tasks in Temporal Networks

• Entities: We’ve seen these all semester…


• Properties: Same (degrees, betweenness, 
etc.)


• Temporal Features: This is new…

[Ahn et al. (2013)]



Tasks in Temporal Networks

• Temporal Features of Individual Events


• Single occurrences: e.g., addition or 
deletion of an entity


• Replacement: e.g., edge direction 
changes


• Birth or death: e.g., representation of full 
life-span (as opposed to single 
occurrence)

[Ahn et al. (2013)]



Tasks in Temporal Networks

• Temporal Features of Aggregated Events - 
Shape of Changes


• Growth or Contraction


• Convergence or divergence


• Stability


• Repetition


• Peak or Valley

[Ahn et al. (2013)]



Tasks in Temporal Networks

• Temporal Features of Aggregated Events - 
Rate of Changes


• Speed


• Acceleration

[Ahn et al. (2013)]



Evolving Graphs

[Beck et al. (2014)]



Evolving Graphs

• Starting point: juxtaposed node-link 
diagram on a timeline

[Beck et al. (2014)]



Evolving Graphs

• Super graph: aggregate time on edges

[Beck et al. (2014)]



Evolving Graphs

• Addressing scale (somewhat): compact 
juxtaposition

[Beck et al. (2014)]



Evolving Graphs

• Superposition, not juxtaposition

[Beck et al. (2014)]



Evolving Graphs

• Encode edge history in each cell of an 
adjacency matrix

[Beck et al. (2014)]



Evolving Graphs

• Layering matrices to represent time

[Beck et al. (2014)]



GraphDiaries

• (Overview) juxtaposition on timeline


• (Detail) animation w/ transition


• Specific transition design

[Bach et al., (2014)]



GraphDiaries

• (Overview) juxtaposition on timeline


• (Detail) animation w/ transition


• Specific transition design

[Bach et al., (2014)]



GraphDiaries

[Bach et al., (2014)]



Dynamic Hypergraph

• Juxtaposition on 
timeline


• Hypergraphs: edges 
connect 2+ vertices

[Valdivia et al., (2019)]



Dynamic Hypergraph

[Valdivia et al., (2019)]



Multivariate Network 

[Nobre et al. (2019)]



Multivariate Network 

• On-node encoding


• E.g., metabolite concentrations

[Nobre et al. (2019)]



Multivariate Network 

• On-node encoding


• E.g., metabolite concentrations over time

[Nobre et al. (2019)]



Multivariate Network 

• Attribute faceting


• E.g., (hierarchical) cluster membership

[Nobre et al. (2019)]



Multivariate Network 

• Attribute positioning


• E.g., based on continuous attribute value

[Nobre et al. (2019)]



Multivariate Network 

• Adjacency Matrix


• Node attributes on margin


• Edge attributes on cells

[Nobre et al. (2019)]



Multivariate Network 

• Quilts


• Appropriate for layered networks


• Node/Edge attributes as before

[Nobre et al. (2019)]



Multivariate Network 

• BioFabric


• Nodes as rows


• Edges as columns

[Nobre et al. (2019)]



Multivariate Network 

• Querying and Filtering


• Query-first approaches


• Subnetwork shown from point of view of 
node(s) of interest

[Nobre et al. (2019)]



Summary
• Temporal analysis


• Encode time (juxtaposition), animate (remember memory is not great)


• Distinguish events


• Encoding node/edge properties


• Temporal: on-node sparklines


• Matrix layouts very helpful
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