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The large number of connections makes the diagram hard to read. Often only the connectivity between pairs of nodes is of interest in order to understand the flow of
data through the system.

Visual Representation

Dataflow diagrams contain hyperedges that carry the same data. In contrast,
edge bundles are a form of visual representation to combine otherwise unrelated
edges. The question is how edge bundles and hyperedges can coexist.
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Problematic Cases
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Bundled Edges

Drawing edges close to each other if they connect the same pair of nodes tidies up the diagram significantly. Node positions are not changed to preserve the user's
mental map. Additionally, it allows keeping bundled and unbundled edges within the same diagram. The user can interactively un-bundle an edge within an editor and
inspect the specific connections.
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The bundled drawing (right) looks confusing. It

It is not clear with which bundle

ot | L Acer the hyperedge (dashed) should is not clear if there was a directed edge from
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The space freed by bundling the edges can be used to compute new, more compact positions for nodes. Highlighted edges should be bundled.
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Vertical segments of edges only exist between pairs of layers. For the initial layout
their order is chosen to minimize the number of edge crossings (left). We count
crossings with bundled edges only once, hence a different order may be beneficial

Dataflow diagrams are graphs with nodes and edges.
Edges are connected to nodes via ports.

Graph (right). Also, the height of vertical segments depends on the selected horizontal
G=(V,P,m E) segments.
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Edges are modeled as flexible Based on the layer-based approach, Contrary to the previous The method's input is the .|
Edge Bu nd Ie springs attracting one another. bicliques between adjacent layers methods, bicliques are output of the layer-based n

Given nodes s,t € V, an edge bundle b
is a set of edges such that
Vee b I{p,q} Ce : n(p)=sAn(q) =t

An edge can only be part of one bundle.
If Vec b:|el =2, bis called simple bundle,
i.e. it does not contain hyperedges.

approach. Edges are bundled
if drawing them on top of
each other saves ink. Within a
bundle the edges are sorted
and drawn a small distance
apart to diminish ambiguity.

replaced by confluent tracks
that are part of the edge
routing. The existing layers
are preserved.

are replaced with concentration
nodes. The goal is to minimizie the
number of edges and/or the
number of edge crossings.
Concentration nodes are placed in
newly added layers.

Smooth, easy to follow bundles are
desired.

Unambiguity is negligible, the
primary goal is to expose high-level
connectivity.

Instead of re-using existing edge segment positions, horizontal compaction
techniques can be used to find positions for the vertical segments. This optionally
allows to calculate new node positions as well.
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