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Tasks In Dynamic Networks
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Tasks In Temporal Networks

Entities

Node/Link Group Network

Individual
Events

e Entities: We’ve seen these all semester...

Temporal Shape of
reatures Changes Temporal Tasks
* Properties: Same (degrees, betweenness, Enthy Sroperty feano
etc.) ,
Rate of : |
o Changes i i
* Jemporal Features: This is new... : |
Structural ; :'l
Properties Properties ,/’ ,"
Domain / E
Properties N

[Ahn et al. (2013)]



Tasks In Temporal Networks

Entities
Node/Link Group Network
Individual i i
» Temporal Features of Individual Events e
e Single occurrences: e.g., addition or Temporal  shape of
d I 't f 't't reatures Changes Temporal Tasks
e e IOﬂ O an en | y [Entity-Property-Feature]
* Replacement: e.g., edge direction Cate of : ;
changes Changes i i
e Birth or death: e.g., representation of full Structural ,:"
life-span (as opposed to single Properties |
occurrence) Domain / B
Properties )

[Ahn et al. (2013)]



Tasks In Temporal Networks

Entities
Node/Link Group Network
Individual i i
 Temporal Features of Aggregated Events - Events : :
Shape of Changes —— X SR—
] Temporal Sh f
« Growth or Contraction Features  Changes
Temporal Tasks
[Entity-Property-Feature]
* Convergence or divergence .
Rate of : |
. Changes i i
e Stability : |
- Structural ; :'l
® Repet|t|0n Properties Properties l” :,
Domain / E
* Peak or Valley Properties

[Ahn et al. (2013)]



Tasks In Temporal Networks

Entities

Node/Link Group Network

Individual
Events

Temporal Shape of
 Temporal Features of Aggregated Events - Features  Changes
Temporal Tasks
Rate of Changes [Entiy-Property-Feature]
Rate of : i
* Speed C?laen;es i i
* Acceleration : ,1
Structural ! '.
Properties Properties ,," ::
Domain / E
Properties !

[Ahn et al. (2013)]



Evolving Graphs

eI

«h , -

special-purpose layout node-link hybrid
online offline transition compound other juxtaposed superimposed integrated intra-cell layered
hybrid: combinations of direct subcategories exist # published techniques 1-10 11-20 . >20

[Beck et al. (2014)]



Evolving Graphs

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

[Beck et al. (2014)]



e Super graph: aggregate time on edges

Evolving Graphs

[Beck et al. (2014)]



Evolving Graphs
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[Beck et al. (2014)]



e Superposition, not juxtaposition

Evolving Graphs

fixed positions relaxed positions

[Beck et al. (2014)]



Evolving Graphs

 Encode edge history in each cell of an
adjacency matrix

bar chart

gestaltlines pixel-based
——— >
—
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[Beck et al. (2014)]



Evolving Graphs

» Layering matrices to represent time ] REC
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[Beck et al. (2014)]



GraphDiaries

* (Overview) juxtaposition on timeline
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[Bach et al., (2014)]



* (Overview) juxtaposition on timeline

e (Detail) animation w/ transition
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GraphDiaries

[Bach et al., (2014)]



Dynamic Hypergraph
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Dynamic Hypergraph
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Multivariate Network

Node-Link Layouts Tabular Layouts Implicit Tree Layouts
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Multivariate Network
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Multivariate Network
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[Nobre et al. (2019)]



* Attribute faceting

* E.g., (hierarchical) cluster membership

Multivariate Network
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[Nobre et al. (2019)]



Multivariate Network

* Attribute positioning (/é

 E.g., based on continuous attribute value
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Multivariate Network

* Node attributes on margin
 Edge attributes on cells

* Adjacency Matrix

[Nobre et al. (2019)]
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Multivariate Network
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Multivariate Network
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[Nobre et al. (2019)]



Multivariate Network
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Summary

 Jemporal 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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