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(1) (2)

Visualizing Treewidth



Alvin Chiu, Thomas Depian, David Eppstein, Michael T. Goodrich, Martin Nöllenburg · Visualizing Treewidth2
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G = (V,E)

Tree T

Bag

1. For each vertex v, there is a
bag containing v

2. For each edge uv, there is a
bag containing u and v

3. For each v, bags containing v
form subtree of T

Width ω := - 1

Treewidth of G: Smallest width of tree decomposition

Tree Decomposition:

Treewidth ≈ how “tree-like” is G
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Assumptions:
O(|V |) bags
Tree has maximum degree 3

[Bodlaender & Kloks, J.Alg.’96]
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Crossing Minimization for Linear Drawings

Goal: Minimize Σ (t/t, t/e, e/e-crossings)

Caveat: Involves crossing minimization inside the bags ⇒ NP-hard

Theorem:
Deciding if a tree decomposition has a witness drawing with at most c
crossings is NP-hard.

[Masuda et al., Symp. Circuits and Systems’87]
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Global conGreedy+

conGreedy+



Alvin Chiu, Thomas Depian, David Eppstein, Michael T. Goodrich, Martin Nöllenburg · Visualizing Treewidth10
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Global conGreedy+

Local conGreedy+

Local Search

Vertex-
Swap

Edge-Swap

Edge-Flip

Embedding-
Flip

conGreedy+



Alvin Chiu, Thomas Depian, David Eppstein, Michael T. Goodrich, Martin Nöllenburg · Visualizing Treewidth11
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Experimental Evaluation – Running Time

Dataset: 55 graphs from “Sage” with tree decomposition, 15min time limit

Heuristics usually take only few seconds
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Experimental Evaluation – Crossings

Dataset: 55 graphs from “Sage” with tree decomposition, 15min time limit

Time for drawings!
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Witness Drawings for the Wagner Graph



Alvin Chiu, Thomas Depian, David Eppstein, Michael T. Goodrich, Martin Nöllenburg · Visualizing Treewidth14
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Witness Drawings for the Wagner Graph

Local conGreedy+ & LS:
9 → 5 crossings
3 → 160ms

Global conGreedy+ & LS:
8 → 4 crossings
1 → 135ms

DP:
3 crossings
40min
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More Witness Drawings

Local conGreedy+:
105 crossings
19ms

Global conGreedy+:
113 crossings
8ms

More readable?



Alvin Chiu, Thomas Depian, David Eppstein, Michael T. Goodrich, Martin Nöllenburg · Visualizing Treewidth15
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Invitation:
Participate in a User Study on

Treewidth Visualizations

https://url.tuwien.at/yqgbg
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More Witness Drawings (LS)

Local conGreedy+ & LS:
72 crossings
1s

Global conGreedy+ & LS:
64 crossings
970ms
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