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Layered Drawings — Applications
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Radial Layouts — Applications

Flare Visualization Toolkit code structure
by Heer, Bostock and Ogievetsky, 2010

| Greek Myth Family
by Ribecca, 2011
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Drawing conventions

B Vertices lie on circular layers
according to their depth

B Drawing is planar

Drawing aesthetics
B Distribution of the vertices

How can an algorithm optimize
the distribution of the vertices?
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T, Pi
B COoS A =
2 Pi+1
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g L
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B /(u) - number of nodes in the
subtree rooted at u

B p; —radius of layer i

Ty _ _Pi
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o {(u) 0
B 7, = min{ 7o) 1+ 2 arccos m}
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Qi
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begin
| postorder(r)
preorder(r,0,0,277)

| return (do, o) pev (1)

. | // vertex pos./polar coord.

‘postorder(vertex v)
| l(v) 1 |
foreach child w of v do

calculate the size of the
subtree recursively '
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Series-Parallel Graphs

A graph G is series-parallel, if
B it contains a single (directed) edge (s, t), or

B it consists of two series-parallel graphs ¢, G
with sources sq, s» and sinks tq, t, that are
combined using one of the following rules:

Series composition

Sl ) o

23-10

t
convince yourself
that series-parallel
S graphs are planar

Parallel composition

ty =1t




Series-Parallel Graphs — Decomposition Tree

A decomposition tree of G is a binary tree T with nodes ot
three types: S, P and O-type
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Series-Parallel Graphs — Decomposition Tree

A decomposition tree of G is a binary tree T with nodes ot
three types: S, P and O-type

B A O-node represents a single edge

B An S-node represents a series composition;
its children 7 and 71> represent ;; and G»

B A P-node represents a parallel composition;
its children 77 and 1> represent (-; and G»

28 04
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Series-Parallel Graphs — Applications

Flowcharts PERT-Diagrams

(Program Evaluation and Review Technique)

Computational complexity:
Linear time algorithms for A/P-hard problems
(e.g. Maximum Matching, MIS, Hamiltonian Completion)
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Series-Parallel Graphs — Straight-Line Drawings

Divide & conquer algorithm using the decomposition tree

B Draw G inside a right-angled isosceles bounding triangle A(G) A(G)
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Series-Parallel Graphs — Straight-Line Drawings

Divide & conquer algorithm using the decomposition tree

B Draw G inside a right-angled isosceles bounding triangle A(G) A(G)

Base case: Q-nodes Divide: Draw Gq and G first

Conquer:
B S-nodes / series composition A(Gy) A(Go)

B P-nodes / parallel composition

Do you see any problem?
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Series-Parallel Graphs — Straight-Line Drawings

B What makes parallel composition possible without creating crossings?
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Assume the following holds:

: o . . . . the only vertex in angle(v) is s
B This condition is preserved during the induction step.

Lemma.
The drawing produced by the algorithm is planar.
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Series-Parallel Graphs — Result

(Theorem.
Let G be a series-parallel graph. Then G (with variable
embedding) admits a drawing I' that

B is upward planar and
B a straight-line drawing
® with area in O(n?).

B Isomorphic components of G have congruent
drawings up to translation.
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Series-Parallel Graphs — Result

(Theorem.
Let G be a series-parallel graph. Then G (with variable
embedding) admits a drawing I' that

B is upward planar and
B a straight-line drawing
® with area in O(n?).

B Isomorphic components of G have congruent
drawings up to translation.

[ can be computed in O(n) time.

\.

\
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Series-Parallel Graphs — Fixed Embedding

‘Theorem. [Bertolazzi et al. 94]

There exists a 2n-vertex series-parallel graph G, such that any
upward planar drawing of G, that respects the embedding

requires ()(4") area.
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