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CGAL's sew operation
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Ambition : define a domain-specific language (DSL)
for geometric modeling

Motivations : abstraction, performance, conciseness, correctness, simplicity
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Cellular decomposition: embedded generalized maps
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A graph ?

▶ A set of objects, or elements, and a set of relations between them.
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A graph ?
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A graph ?

A graph is a presheaf on

E V
s

t
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The category Graph

A graph

G =

• nodes V , and arcs E ,
• a source function s : E → V ,
• a target arrow t : E → V ,

A graph morphism
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The category Graph

A graph

G =

• nodes V , and arcs E ,
• a source function s : E → V ,
• a target arrow t : E → V ,

A graph morphism

G = H =

• a node function VG → VH ,
• an arc function EG → EH ,

preserving structure
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The category Graph

A graph

G =

A graph morphism

G = H =

Form an adhesive category
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Rewriting

String rewriting :
• an alphabet Σ
• a set of rewriting rules u → v (u and v are words on Σ∗)

sleep → follow

You␣are␣all␣sleeping␣ ! → You␣are␣all␣following␣ !
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On the difficulty of rewriting graphs

∅v
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On the difficulty of rewriting graphs

vu w u w

?

∅v

3. Graph rewriting 9



Graph transformation rules1

KL R

1Rozenberg 1997; Ehrig et al. 2006; Heckel et al. 2020.
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Graph transformation rules1

KL R
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1Rozenberg 1997; Ehrig et al. 2006; Heckel et al. 2020.
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Rewriting geometric objects

m
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Orbit rewriting
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Orbit rewriting
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Orbit rewriting
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Some results <0, 1>

n0

<1, 2>
position

n2

<_, 2>

n1

<0, _>

n0

1 0

Topology : categorical semantics for operations

Geometry : structure-based algebraic formalisation

Static analysis : preservation of the model’s constraints

Formalizing the DSL of
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Instances
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Instances

Mapping
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Inference
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Applications
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(2, 2, 2)-Menger polycube1

1Richaume et al. 2019.
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