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Fig. 1.10 (a) F ,  (b) G, and (c) box-rectangular drawing of G. 

Fig. 1.11 
floorplan with detailed routing. 

(a) Interconnections graph, (b) pin positions of modules, and (c) a VLSI 

1.5.3 Software Engineering 

Graph drawings have applications in visualization of large scale object- 
oriented software systems to support maintenance and re-engineering pro- 
cesses in an appropriately automated way for large programs [SugO2]. Ver- 
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tices in such graphs represent structure entities like classes or packages. 
They are visualized by simple geometric objects (as spheres or cubes) with 
geometric properties (as color or size) representing software metric values. 
Relations are displayed as straight lines colored according to  their relation 
type (method usage, inheritance). 

1.5.4 Simulating Molecular Structures 

A common strategy in drug design and pharmacophore identification is to 
evaluate a large set of molecular structures by comparing their 2D structure 
drawings. Using suitable graph representations of molecules and drawing 
such graphs, one can simplify the chemist’s task since similarities and dif- 
ferences between drugs are revealed in the drawing. Boissonnate et  al. 
[BCFOl] gave a heuristic algorithm to compute 2D structure drawings of 
molecules which have effective applications in drug design. A promising 
application of graph drawing is found in RNA genomics for characterizing 
and analyzing RNA structures, where RNA structures are represented by 
planar graphs [GPSOS]. 

1.6 Scope of This Book 

Due to numerous practical applications of graph drawing, researchers have 
worked on graph drawing with various view-points, and as a result, the 
field of graph drawing has become very wide. Together with established 
results on graph drawing, such as spring model, barycentric method, flow 
model, etc. [DETT99, Sug021, the field has been enriched with many recent 
results on 3D drawing, dynamic drawing, proximity drawing, map labeling, 
etc [KWOl]. Different classes of graphs such as planar graphs, hierarchical 
graphs, clustered graphs, interval graphs, etc. are investigated to produce 
graph drawings having some desired properties. Therefore it would be 
difficult to cover all results of graph drawing in a single book. 

In our opinion, the concepts of drawing planar graphs are basic building 
blocks of the field of graph drawing. A drawing of a planar graph looks 
nice and algorithms for drawing planar graphs can be successfully used for 
drawing a nonplanar graph by transforming the nonplanar graph into a 
similar planar graph. Furthermore, drawings of planar graphs have practi- 
cal applications in VLSI floorplanning and routing, architectural floorplan- 
ning, displaying RNA structures in bioinformatics, etc. We thus devote 
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this book to  the theories and algorithms for drawing planar graphs. Par- 
ticularly, straight line drawings, convex drawings, rectangular drawings, 
box-rectangular drawings, orthogonal drawings and octagonal drawings of 
planar graphs are in the scope of this book. 

Exercise 

1. Find a straight line drawing of the plane graph in Fig. 1.12 on a grid, 
and determine the grid size of your drawing. Does your drawing take 
the minimum grid size? 

Fig. 1.12 Graph for Exercise 1. 

2. Find rectangular drawings of the graphs in Fig. 1.13. 
3. The graphs in Fig. 1.14 have no rectangular drawings. Explain the 

4. Find a box-rectangular drawing of the graph in Fig. 1.15. 
5. The plane graphs in Fig. 1.16 have no convex drawing. Why? 
6. Establish relationship among an orthogonal drawing, a box-orthogonal 

drawing, a rectangular drawing and a box-rectangular drawing. 
7. Find an orthogonal drawing of the plane graph in Fig. 1.17. Count 

the number of bends in your drawing. Is the number minimum for an 
orthogonal drawing of the plane graph? 

8. Find a visibility drawing and a 2-visibility drawing of the plane graph 
in Fig. 1.12. 

9. Mention some similarities and differences between a box-rectangular 
drawing and a 2-visibility drawing of a plane graph. 

reasons. 
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Fig. 1.13 Graphs for Exercise 2. 

Fig. 1.14 Graphs for Exercise 3. 

Fig. 1.15 Graph for Exercise 4. 
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Fig. 1.16 Graphs for Exercise 5. 

Fig. 1.17 Graph for Exercise 7 


