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https://codydunne.github.io/cs7280-f16/hw/Homework-3-D3-spring-layout


Project Part 1: Initial Ideas

https://codydunne.github.io/cs7280-f16/project

https://codydunne.github.io/cs7280-f16/project


Zurich Insurance – Todd Shock
• How to identify people from metadata. Zurich doesn’t always get the 

details from their brokers.

• Supply chain disruptions

– How to identify concentrations of risk

– What-if analyses

• How do you decide whether to insure a company? Look at the people…

• How do you make travel policy and get leverage with suppliers?

– Access to all 2015 and 2016 flight, hotel, auto, and train 
reservations!



How to read and critique a paper,

and keep track of it!



Reference Management
• JabRef

– FOSS cross-platform

– Extended by Docear

– BibTeX native

• Zotero

– FOSS cross-platform browser 
plugin

– BibTeX export (unclean)

• Mendeley

– Freeware, cross platform

– Owned by Thomson Reuters

– BibTeX export

• Papers

– Commercial, Mac only

• Endnote

– Advise against

– Commercial, owned by 
Thomson Reuters

https://www.jabref.org/
http://www.docear.org/
https://www.zotero.org/
https://www.mendeley.com/
http://papersapp.com/
http://endnote.com/


Discussion:

TopoLayout



Archambault et al., 2007

GRIP FM3 TL



Discussion:

GraphMaps



Nachmanson et al., 2015

Design goals:
• Reveal most details using only 

zoom in, zoom out, and pan 
operations. 
• Assign view levels with 

node/edge importance
• Interactions e.g. node/edge 

highlighting or search
• Mental map preservation

• Node positions and edge 
trajectories should not change

• Limit visual clutter
• Hard bound on number of 

rendered elements



Discussion:

DendSort



Mike Bostock, 2012

https://bost.ocks.org/mike/miserables/
https://bost.ocks.org/mike/miserables/


http://wdals-matrix.mybluemix.net/
http://wdals-matrix.mybluemix.net/


Sakai et al., 2014

https://vimeo.com/143830598
https://vimeo.com/143830598


Showing Group Membership



• Attributes

• Topology

• Combinations

• Manual

Twitter ties at the 2012

Collective Intelligence 

Conference @ MIT

Disjoint Set Visualization
Network grouping/partitions



• Squarified Treemap
(Rodrigues et al., 2011)

• Croissant-Doughnut

• Force-Directed

Group-in-a-Box Meta-Layouts
Variants



Squarified Treemap
(Rodrigues et al., 2011)



Croissant

Doughnut



Force-Directed





Risk Movements
Plain Layout 

with Clusters



Squarified Treemap
(Rodrigues et al., 2011)



Croissant

Doughnut



Force-Directed



Furnas's Generalized Fisheye Views (1986)
Card, Robertson, & Mackinlay's Information Visualizer 
(1991)
Ishii & Ullmer's Tangible Bits (1997)

Croissant

Doughnut



Force-Directed



Squarified Treemap
(Rodrigues et al., 2011)



GIB Croissant-Doughnut: 
The Doughnut

Group Area = a * width * height * n / N



GIB Croissant-Doughnut: 
The Croissant

Group Area = a * width * height * n / N



GIB Croissant-Doughnut:
Choosing Between

Definitions:

• G: Number of groups in network

• G-degree: For a group, the number of connected groups

• G-skewness: Fraction of nodes that are members of two most connected groups (highest G-
degree).

Empirically determined values:

• Case1: G <= 3 or G-skewness < 0.1: Layout the group boxes using the ST-GIB layout

• Case2: G > 3 and 0.1 <= G-skewness <= 0.45: Layout the group boxes using Doughnut layout

• Case3: G > 3 and G-skewness > 0.45: Layout the group boxes using Croissant layout.



GiB Force-Directed: Algorithm

• Start with initial area usage (20%--50%)

• Generate initial positions

• Harel & Koren, 2002

• Better to use meta-edge weights

• Remove overlaps

• Gansner & Hu, 2009

• Minimize space used

• Retain layout structure

• Scale the new layout to fit



GiB Force-Directed: Algorithm

• Start with initial area usage (20%--50%)

• Generate initial positions

• Harel & Koren, 2002

• Better to use meta-edge weights

• Remove overlaps

• Gansner & Hu, 2009

• Minimize space used

• Retain layout structure

• Scale the new layout to fit



Force-Directed GiB
Box Initial 
Positions



Force-Directed GiB
Overlap Removal

20% Originally Filled



Force-Directed GiB
Overlap Removal

50% Originally Filled



Putting It All Together

Layout depends on task requirements: space-
filling vs. showing relationships

• Treemap

• Croissant-Doughnut

• Force-directed

Automatic choices:

• Croissant-Doughnut

• Croissant for more evenly distributed 
groups

• Doughnut for a few large groups

• Disconnected components*

• Treemap outer layout

• Nested GIB layouts

• Rotate/flip to reduce edge crossings*



Empirical Evaluation

• Compare techniques on 309 real Twitter networks

• Measure readability issues and time taken (medians shown)

• CD chooses Croissant or Doughnut correctly

Property/Measure ST-GIB CD-GIB FD-GIB

CD-GIB Experiments

Doughnut 
always

Croissant 
always

Edge-Box-Overlap (x10^-2) 5.4 5.1 1.8 5.4 5.3

Percent Screen Space Blank 0.0 2.0 58.7 17.5 2.0

Execution time (in ms) 811.0 744.0 951.0 765.0 739.0

Avg Group-Box Aspect Ratio 1.1 2.1 1.0 3.5 2.0



Used in the
Wild



Temporal
Spatial

Attribute
Grapes-in-a-Box



Group-in-a-Box Meta-Layouts
See local and global connections

• Concept Insights Biomarker 
Analysis

• SharpC Medical record concepts
• Similarity for Active Learning
• Innovation in Pennsylvania
• U.S. Senate Voting Patterns



Corinna Vehlow, Fabian Beck, & Daniel Weiskopf (2015)



Steffen Hadlak, Heidrun Schumann, & Hans-Joerg Schulz (2015)

[G  [P  G]] CD/FD-GIB[P  G] ST-GIB





• Three Group-in-a-Box layout algorithms for dissecting networks

• Improved group and overview visualization

• Empirical evaluation on 309 Twitter networks using readability metrics

• Publicly available implementation in NodeXL: nodexl.codeplex.com

Chaturvedi S, Dunne C, Ashktorab Z, Zacharia R, and Shneiderman B (2014), “Group-in-a-Box meta-layouts 
for topological clusters and attribute-based groups: space efficient visualizations of network communities 
and their ties", CGF: Computer Graphics Forum.

Shneiderman B and Dunne C (2012), "Interactive network exploration to derive insights: Filtering, clustering, 
grouping, and simplification", In Graph Drawing ‘12. pp. 2-18. DOI:10.1007/978-3-642-36763-2_2

Rodrigues EM, Milic-Frayling N, Smith M, Shneiderman B, and Hansen (2011), “Group-in-a-Box layout for 
multi-faceted analysis of communities”, In SocialCom ’11. pp. 354-361. 
DOI:10.1109/PASSAT/SocialCom.2011.139 

Group-in-a-Box Meta-Layouts
Discussion



Topology Aggregation



Wiki Senate Web Crawl



Controlled Experiment

• Participants: 2 pilot, 36 main

• Data: The Wiki, Senate, and Web networks

• Two groups: control and motif simplification

• 31 questions

• 45 minutes



Controlled Experiment - Tasks
Based on Lee et al. 2006 taxonomy:

1. Node count: About how many nodes are in the network?

2. Cut point: Which individual node would we remove to disconnect the most nodes from the main network?

3. Largest motif & size: Which is the largest ( fan | connector | clique ) motif and how many nodes does it contain?

4. Labels: Which node has the label “XXX”?

5. Shortest path: What is the length of the shortest path between the two highlighted nodes?

6. Neighbors: Which of the two highlighted nodes has more neighbors?

7. Common Neighbors: How many common neighbors are shared by the two highlighted nodes?

8. Common Neighbors: Which of these two pairs of nodes has more common neighbors?
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• Algorithms for detecting fans, connectors, and cliques

• Publicly available implementation in NodeXL: nodexl.codeplex.com

• Case studies in political science, sociology, urban planning, medical 
informatics, intelligence analysis…

• Controlled experiment with 36 users showed that motif simplification 
improves user task performance

Motif Simplification

Dunne C and Shneiderman B (2013), "Motif simplification: improving network visualization readability with 
fan, connector, and clique glyphs", In CHI `13.

Shneiderman B and Dunne C (2012), "Interactive network exploration to derive insights: Filtering, clustering, 
grouping, and simplification", In Graph Drawing `12.

Dunne C, Shneiderman B and Johnson T (2014), "Understanding patterns in patient discharge summaries 
using network analysis". University of Maryland. Human-Computer Interaction Lab Tech Report No. (HCIL-
2014-06).


