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Fig. 2. (a) A hyperedge that connects four vertices (b) The vertex Composite contains
connections to external ports, which are shown as small dark boxes on its border.

or target port may touch Γ (v) only at that position. We consider four different

scenarios for the positions of the ports P (v) on a vertex v:

FreePorts Ports may be drawn at arbitrary positions on the border of Γ (v).

FixedSides The side of Γ (v) is prescribed for each port, i. e. the top, bottom,

left, or right border, but the order of ports is free on each side.

FixedPortOrder The side is fixed for each port, and the order of ports is

fixed for each side.

FixedPorts The exact position is fixed for each port.

Mixed-case scenarios, in which some ports of a single vertex have fixed positions

and others are free, are not yet covered in our approach, because they require

very complex handling and are not needed in our applications.

A hyperedge has an arbitrary number of endpoints, thus it may connect more

than two vertices. Although there are approaches to directly handle hyperedges

[10, 17], we split all hyperedges into sets of plain edges in order to simplify the

algorithms. For this reason we consider all edges that are incident at the same

port of a vertex as parts of a single hyperedge. For example, the hyperedge

shown in Fig. 2(a) would be represented by the edges (2, 1), (2, 3), and (2, 4).

Such splitting of hyperedges is not unique if the hyperedge has multiple sources

and multiple sinks, but many data flow languages do not allow multiple sources

for hyperedges.

In data flow diagrams, each vertex may contain a nested diagram; in this

context we have to extend our notion of a graph. A compound graph or clustered
graph G = (V,H, E) consists of a set of vertices V , a set of inclusion edges H,

and a set of adjacency edges E [21]. The inclusion graph (V,H) must form a tree,

hence for each vertex v we can write Vch(v) for the set of children of v and vpar(v)

for the parent of v. For data flow diagrams the adjacency edges are only allowed

to connect vertices that have the same parent in the inclusion tree. However, we

treat the ports P (v) of each vertex v as external ports of the diagram contained

in v, and the children Vch(v) may be connected to the ports P (v) (see Fig. 2(b)).

We employ special edge routing mechanisms to properly connect the ports of a

node v with its children.


