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1 Short Description

Industrial Plant Drawer is a prototyp-
ical system especially designed to cope
with the complexity of the require-
ments of industrial plant schemas.
It produces orthogonal drawings in
which the size of the nodes is as-
signed according to the symbol associ-
ated with them. Also, it allows the user
to choose a set of nodes to be placed
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Fig.1. Two drawings generated with In-

on the border of the drawing. Labels,
colors, and other graphic features are
dealt with. Created as a GDToolkit

dustrial Plant Drawer. In (a) some of
the vertices are replaced with symbols of

appropriate dimensions. In (b) the same
graph where the highlighted nodes are con-
strained to be on the border.

demo, Industrial Plan Drawer grew
into an independent system.

2 Areas of Application

Engineers who design, maintain, and manage industrial plants extensively use
diagrammatic representations which are necessary to understand the complexity
of the industrial systems they deal with. In such schemas each node represents
a component of the plant, and each edge represents flow of material or control
information. They are usually very large, difficult to modify or update, and
produced by hand in the design phase of the life-cycle of the plant.

3 Layout Algorithms and Layout Features

Even though industrial plants may be represented as graphs, they are partic-
ularly challenging for the currently available graph drawing tools. One of the
features that most affect the readability of industrial schemas is concerned with
the size of each symbol that should reflect the role it plays in the system or
its real dimensions. Also, devices that interface the system with other systems
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Fig. 2. This figure illustrates the procedure that our system uses to constrain some
nodes (1,2,3, and 4 in the picture) on the houndary of the drawing.

should be placed on the boundary of the drawing (see Figure 1). Orthogonal
drawings with prescribed vertex size are produced with a topology-shape-metrics
approach, similar to the one described in [1]. Since some nodes need to be placed
on the border of the drawing, a dummy node is connected to them with uncross-
able edges (see Figure 2(a)). After planarization the dummy node iz removed
and the constrained nodes are connected in a cycle as in Figure 2(b). Orthog-
onalization 1s then performed with the constraint that walking on such cycle
counterclockwise its edges can only turn to the left. This forces the shape of the
external face to be a rectangle (see Figure 2(c)). Then compaction is performed
as described in [1]. The edges of the rectangle are removed before visualization.

Industrial Plant Drawer is written in C4-+ language, using the GDToolkit
graph drawing library [2] and LEDA [3], and runs on all the operating systems
supported by these libraries.

4 Interfaces

Industrial Plant Drawer is extremely friendly. A graph is inserted through the
graph editor or by loading it from a file. The user can customize the drawing
through dialog boxes that pop up by clicking on the nodes and edges. Each node
can be associated with a plant component chosen from a collection. Further-
more, the user can specify whether the node should be constrained to be on the
boundary of the drawing. Each edge may be directed, colored, labeled, etc.
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