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Context: What is a Vertex-Program?

instance #1

instance #2

Related research:
Pregel, Parallel BGL, Piccolo, Graphlab, Kineograph, 
GraphChi



Context: What is a Natural Graph?
Natural graphs have a skewed power-law degree distribution. Vertex-program problems:

1. Work balance

2. Partitioning

3. Communication

4. Storage

5. Computation



The GAS Model
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1. Gather

2. Apply

3. Scatter

commutative, associative



Distributed Graph Placement:
Edge-Cuts vs Vertex-Cuts



Distributed Graph Placement:
Vertex-Cuts



Synchronous and Asynchronous 
Experiments



Comparison to Pregel (Piccolo) and 
Graphlab

Comparisons are only run 
on synthetic graphs.



PageRank, Triangle Count, LDA



Conclusions
KEY TAKEAWAYS

• GAS model allows for vertex-cut distribution 
of graphs across machines

• This can improve performance and scalability 
of distributed graph processing

IMPACT

• > 1100 citations

• PowerGraph was integrated into GraphLab, 
sold for $200M to Apple in 2016

• Lead author moved on to GraphX, built on top 
of Spark
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Questions?

Reference: Gonzalez, Joseph E and Low, Yucheng and Gu, Haijie and Bickson, 
Danny and Guestrin, Carlos: Powergraph: Distributed graph-parallel computation 
on natural graphs. Presented as part of the 10th USENIX Symposium on Operating 
Systems Design and Implementation (OSDI 12), 2012.


