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Context
• Graph analysis: processing each vertex over multiple iterations, until 

a certain condition is satisfied (e.g. PageRank, SSSP, community 
detection, triangle counting).  
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• Structural graphs: homogenous 
graphs, potentially with weights, but 
no arbitrary properties.

• Dynamic graphs: they can change 
nodes, edges and weights.



Paradigms

Algorithmic approach Linear algebra “Think like a vertex”
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Opportunities

while (condition) {
… // preamble

for all v in V // for all vertices
for all e in edges(v){
Pnext[i] = f(e, P[i], …);

end for
end for

… // epilogue
}

• Sequential pattern 
• Random pattern



Teseo



B+ trees
Inner node Leaf
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Leaf layout

10 10 -> 20 10 -> 30 10 -> 40 20 -> 1020 20 -> 40 30 40 50 50 -> 10 50 -> 30

10 Vertex 10 -> 20 Edge

Dense array:

Sparse array or Packed Memory Array (PMA):

Empty space

10 10 -> 20 10 -> 30 10 -> 40 20 -> 1020 20 -> 40 30 40 50 50 -> 10 50 -> 30

Empty spaceSegment



Fat tree
Inner node Sparse array

Segments



Fat tree
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Experiments



Updates
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Graph analysis

• Evaluation on LDBC Graphalytics
• Same algorithm implementation for all systems

Errata for the paper pending review.
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Conclusions

• Hybrid design between B+ trees and sparse arrays
• It favours sequential scans:

• 50% slower than CSR in the sequential pattern

• In the random pattern, comparable performance w.r.t. other systems.
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