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recommender 

systems

knowledge graphs

chemo-informatics
question answering 

systems

molecule recognition

social networks





Distributed Computing (Message Passing)

Nodes communicate with neighbors by sending messages.

In each synchronous round, every node sends a message to its neighbors.



Graph Neural Networks

Nodes communicate with neighbors by sending messages.

In each synchronous round, every node sends a message to its neighbors.



ML

ñDesignedò algorithm

Usually node IDs

Individual messages

Solve graph problems 

like coloring or routing 

ñLearnedò algorithm

Usually node features

Aggregated messages

Mostly classification 

(node or graph)



Message Passing GNNs
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av = AGGREGATE ( {{ hu |  u ᶰN(v) }} )
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Message Passing GNNs

av = AGGREGATE ( {{ hu |  u ᶰN(v) }} )

hv
(t+1) = UPDATE ( hv , av )
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Limitations of GNNs?



Weisfeiler-Lehman Graph Isomorphism Test

,


