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Parallelism: 
CPUs; much faster/many cores.

Processor frequencies do not 
accelerate as fast as they were 
used to be - instead, they're 
getting more and more multi-
core.

Not all these cores work at full 
performance at the same time.

https://vision.hipeac.net/new-hardware--heterogeneous-and-domain-specific-acceleration.html
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Memory remembers, memory forgets…

https://trishagee.com/2011/07/22/dissecting_the_disruptor_why_its_so_fast_part_two__magic_cache_line_padding/

Spatial 
Locality

Temporal 
Locality
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Big problem for caches... Neighborhoods 
are not ordered. A probable cause of cache 
misses.

A problem for parallelism if this queue is 
used. Not trivial but doable.

The cost of this loop deviates a lot! Hub-
vertices will have high cost, low-degree 
vertices will have low cost. 

Sequential BFS

Parallelism: Efficient if loads are equal
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Parallelism: Efficient if loads are equal
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Parallelism: Think like a vertex and suffer
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Parallelism: 
Think like a set of vertices

OpenMP Scheduling Policies  
Vertices: colors are threads

CPU GPU

Usually OK

Usually OK

Not Trivial

Not Trivial

Not Trivial

Not Trivial
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Handling Hub-vertices: 
A new data structure

Virtual/ghost vertices
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Handling Hub-vertices: 
Think like a vertex and do some more

Who is thinking?
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Handling Hub-Vertices: 
Reading hub data

H. Liu and H. H. Huang, "Enterprise: breadth-first graph traversal on GPUs," SC '15: 
Proceedings of the International Conference for High Performance Computing, Networking, 
Storage and Analysis, Austin, TX, USA, 2015, pp. 1-12, doi: 10.1145/2807591.2807594.
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Closeness Betweenness

Multiple traversals: Graph Centrality
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Multiple traversals: Graph Centrality
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Multiple traversals: Graph Centrality
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Multiple Traversals: 
Influence Maximization 

IM wants to find K starting nodes in a given 
graph which maximizes the diffusion of 
information (i.e., influence). 
• Monte Carlo simulations are widely used 

in the literature.
• Simulate/sample + traverse 

• For large-scale graphs and large-scale 
simulations, finding these K nodes can 
take hours or even days.
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Multiple Traversals: 
Influence Maximization 

G. Göktürk and K. Kaya, "Boosting Parallel Influence-Maximization Kernels for Undirected Networks With Fusing and 
Vectorization," in IEEE Transactions on Parallel and Distributed Systems, vol. 32, no. 5, pp. 1001-1013, 1 May 2021, doi: 
10.1109/TPDS.2020.3038376.
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