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Abstract. DAGmap view is a program written in Java that draws di-
rected acyclic graphs using space filling techniques. In DAGmap view
the layout function and the hierarchy presentation function have been
decomposed to improve the stability of the layout during navigation and
zooming.

1 Description

Among the many alternative ways to visualize a tree, space filling visualiza-
tions, such as treemaps, have become very popular due to their efficiency, their
scalability, and their easiness of navigation and user interaction [1]. Recently,
we investigated space filling visualizations for hierarchies that are modeled by
Directed Acyclic Graphs (DAG) and we defined the constraints for such a visu-
alization [2].

DAGmap view is a program written in Java that draws specific classes of
DAGs, such as Two Terminal Series Parallel digraphs (TTSP), layered planar
st-graphs and trees, using space filling techniques (Fig. 1). Additionally, it im-
plements the vertex duplication heuristic and allows the user to specify a set of
vertices to be duplicated. The tool has implemented many novel ideas such as
drawing of vertices and of edges of a DAG, separate layout and hierarchy presen-
tation functions, zooming without changing the size of the nesting borders and
keeping the layout of the rectangles constant during zooming and navigation.

The two main functions of DAGmap are the layout and the hierarchy presen-
tation functions. The layout function assigns rectangles to vertices and edges of
a DAG G while the hierarchy presentation function illustrates the structure of
a hierarchy using a number of techniques including the cushion, the nested, and
the cascaded presentations. In DAGmap view we implemented nested presenta-
tion and we plan to implement cascaded and cushion presentations in the next
release of the program.

In treemaps, nesting is trivial and is done along with the layout. The drawing
rectangle Ru of a node u is shrunk and the resulting rectangle R′

u is located in-
side Ru. Then the border Ru \ R′

u is used for displaying information concerning
u and R′

u is used for drawing the children of u. And this procedure is repeated
recursively. In DAGmaps, layout and nesting should better be implemented as
two separate functions. First, the layout function assigns rectangles to vertices
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(a) A TTSP
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(b) Vertex rectangles.
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(c) Edge rectangles.

Fig. 1. Example of a TTSP digraph DAGmap drawing using the squarified layout
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Fig. 2. In this example a subgraph of the Gene Ontology (GO) DAG is drawn. The
color refers to the relationship between two GO terms. We use white color for is a
relationship and light brown color for part of relationship. The term “cell part” is a
“cellular component” and part of “cell”.

and/or to edges of a DAG G, in case that such an assignment is possible. Then
the nesting function shrinks the rectangles proportionally to their longest path
distance from the sources, in order to reveal the hierarchy structure. Decom-
posing the nesting from the layout greatly facilitates the implementation of the
layout algorithm although slightly complicates the implementation of the nesting
algorithm.
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