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Networks / Graphs

Network as data

→ centralized algorithms...

Network as an environment

→ distributed algorithms...



3/12

(Highly) dynamic networks?

Example of scenario

Modeling

Properties :

▶ Temporal connectivity? T C
▶ Repeatedly? T CR

▶ Recurrent links? ER

▶ In bounded time? EB

▶ ...

→ Classes of temporal graphs
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Some classes of temporal graphs
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TEMPOGRAL Project

Temporal graphs algorithms

(for their own sake)
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Fundamental questions :

- What makes temporal graphs different?

- Why are temporal problems harder?

- BTW, what is a “temporal” problem?

...
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Basic definitions

Temporal graphs (a.k.a. time-varying, time-dependent, evolving, dynamic,...)

G = (V, E, λ), where λ : E → 2N assigns presence times to edges.
|

footprint of G

a b

c d

e

Example :

Can also be viewed as a sequence of

snapshots {Gi = {e ∈ E : i ∈ λ(e)}}
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Temporally
connected

Temporal paths

▶ Non-strict - ex : ⟨(a, c, 3), (c, d, 4), (d, e, 4)⟩ (non-decreasing)

▶ Strict - ex : ⟨(a, c, 3), (c, d, 4), (d, e, 5)⟩ (increasing)

Temporal connectivity : ∃ temporal paths between all vertices.

→ Warning : Reachability is non-symmetrical... and non-transitive !
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Re-definition of problems (1)

Different adaptations of a problem

E.g. : Covering problems like DOMINATINGSET

G1 G2 G3

→ Temporal variant

→ Evolving variant (a.k.a. “dynamic graph algorithms”)

→ Permanent variant

P ermanentDS ⊋ EvolvingDSi ⊋ T emporalDS.

Note : Permanent version not appropriate for all problems...
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Re-definition of problems

Broadcast? [Bui-Xuan, Ferreira, Jarry, 2003]
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Temporal paths under waiting time constraints

(with A. Himmel, H. Molter, P. Zschoche)
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Re-definition of problems (3)

Ex : ELECTION, SPANNINGTREE, ...

How are they defined?

→ Several options

▶ One global leader, elected once and forever

▶ One leader per component, changing as the graph
changes

Both are very different in essence !
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Main axes and themes

(https://www.labri.fr/perso/acasteig/tempogral/tempogral.pdf)

https://www.labri.fr/perso/acasteig/tempogral/tempogral.pdf
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Partners

(https://www.labri.fr/perso/acasteig/tempogral/tempogral.pdf)

https://www.labri.fr/perso/acasteig/tempogral/tempogral.pdf
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Summary of the talks (today and tomorrow)

Dynamic/Temporal versions of :
▶ Autostabilization (Colette)
▶ Connected components (Jason)
▶ Flows (Mathilde)
▶ Coloring (Minh Hang)
▶ Property testing (Ralf)
▶ Generation (Vincent)

Topics without static analogs :
▶ Temporalisation (Laurent)
▶ Waiting constraints (Filippo)
▶ Expressivity of temporal graphs (Timothée)

Other related topics (graphs and/or mobility) :
▶ Graph classes based on patterns (Michel)
▶ Data structures for mobile networks (Nicolas)
▶ Robots in the plane (Cyril)

+ Open problem session, tomorrow at 11am.


