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Assignment 4
• Maps, colormaps, and treemaps 
• Due in 2 weeks 
• Color courselet will be available later today
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https://faculty.cs.niu.edu/~dakoop/cs627-2025sp/assignment4.html


Arrange Networks and Trees

Node–Link Diagrams

Enclosure

Adjacency Matrix

TREESNETWORKS

Connection Marks

TREESNETWORKS

Derived Table

TREESNETWORKS

Containment Marks

Networks
• Network: nodes and edges 

connecting the nodes 
• Formally, G = (V,E) is a set of nodes V 

and a set of edges E where each 
edge connects two nodes. 

• Nodes == items, edges connect 
items 

• Both nodes and edges may have 
attributes
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Network Data Represented in Tables
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ID Atom Electrons Protons
0 N 7 7
1 C 6 6
2 S 16 16
3 C 6 6
4 N 7 7

ID1 ID2 Bonds
0 1 1
1 2 1
1 3 2
3 4 1
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Networks Need Layouts!
• Need to use spatial position when designing network visualizations 
• Otherwise, nodes can occlude each other, links hard to distinguish 
• How? 
- With bar charts, we could order using an attribute… 
- With networks, we want to be able to see connectivity and topology (not in 

the data usually) 
• Possible metrics: 
- Edge crossings 
- Node overlaps 
- Total area
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Force-Directed Layout
• Nodes push away from each other but 

edges are springs that pull them together 
• Weakness: nondeterminism, algorithm may 

produce difference results each time it runs
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https://observablehq.com/@d3/force-directed-graph


Constraint-Based Optimization (CoLa)
• Higher quality layout 
• More stable in interactive 

applications (no "jitter") 
• Allows user specified constraints 

such as alignments and grouping 
• Can avoid overlapping nodes 
• Provides flow layout for directed 

graphs 
• May be less scalable to very large 

graphs 
• Can route edges around nodes
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https://marvl.infotech.monash.edu/webcola/
https://observablehq.com/@mbostock/hello-cola


sfdp
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IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL. 12, NO. 5, SEPTEMBER/OCTOBER 2006

Fig. 13. A software system and its associated call graph (caller = green, callee = red). (a) and (b) show the system with bundling strength β = 0.85
using a balloon layout (node labels disabled) and a radial layout, respectively. Bundling reduces visual clutter, making it easier to perceive the
actual connections than when compared to the non-bundled versions (figures 2a and 11a). Bundled visualizations also show relations between
sparsely connected systems more clearly (encircled regions); these are almost completely obscured in the non-bundled versions. The encircled
regions highlight identical parts of the system for (a), (b), and figure 15.

Fig. 14. Using the bundling strength β to provide a trade-off between low-level and high-level views of the adjacency relations. The value of β
increases from left-to-right; low values mainly provide low-level, node-to-node connectivity information, whereas high values provide high-level
information as well by implicit visualization of adjacency edges between parent nodes that are the result of explicit adjacency edges between their
respective child nodes.

regarded as being aesthetically pleasing. SIG and FEI Company Eind-
hoven are currently supporting further development by providing us
with additional data sets and feedback regarding the resulting visual-
izations.

More specifically, most of the participants particularly valued the
fact that relations between items at low levels of the hierarchy were
automatically lifted to implicit relations between items at higher lev-
els by means of bundles. This quickly gave them an impression of the
high-level connectivity information while still being able to inspect
the low-level relations that were responsible for the bundles by inter-
actively manipulating the bundling strength.

This is illustrated in figure 14, which shows visualizations using
different values for the bundling strength β . Low values result in vi-
sualizations that mainly provide low-level, node-to-node connectivity
information. High values result in visualizations that provide high-
level information as well by implicit visualization of adjacency edges
between parent nodes that are the result of explicit adjacency edges
between their respective child nodes.

Another aspect that was commented on was how the bundles gave

an impression of the hierarchical organization of the data as well,
thereby strengthening the visualization of the hierarchy. More specif-
ically, a thick bundle shows the presence of two elements at a fairly
high level of the hierarchy, whereas the fanning out of a bundle shows
the subdivision of an element into subelements.

Most participants preferred the radial layout over the balloon layout
and the squarified treemap layout. Another finding was the fact that the
rooted layout and the slice-and-dice treemap layout were considered
less pleasing according to several participants. This is probably due to
the large number of collinear nodes within these layouts, which causes
bundles to overlap along the collinearity axes. This is illustrated in
figure 17.

Although our main focus while developing hierarchical edge bun-
dles was on the visualization itself, interaction is an important aspect
in determining the usability of our technique. Based on our own in-
sight and feedback gathered from participants, we contend that bundle-
based interaction as described below could provide a convenient way
of interacting with the visualizations.

Figure 16 shows how the bundling strength β could be used in con-

Hierarchical Edge Bundling
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Hierarchical Edge Bundling
• Flexible and generic method 
• Reduces visual clutter when dealing with large numbers of adjacency edges 
• Provides an intuitive and continuous way to control the strength of bundling. 
- Low bundling strength mainly provides low-level, node-to-node connectivity 

information 
- High bundling strength provides high-level information as well by implicit 

visualization of adjacency edges between parent nodes that are the result of 
explicit adjacency edges between their respective child nodes
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Bundling Strength
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