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What is Ligra?

• Ligra is a lightweight and efficient framework for 
graph processing in shared memory. It was 
designed to make it easier for developers to 
implement graph algorithms that can run 
efficiently on multi-core machines

• Well suited for graph traversal problems



Implementations



Application (Breadth-First Search)



Application (Betweenness 
Centrality)



Application (Radii Estimation)



Application (Connected Components)



Application (PageRank)



Application (Bellman-Ford)



Running Times



Setup of Experiments 

All experiments were 
performed on:

- 40-core Intel machine 
(with hyper-threading), 
4x2:4GHz Intel

10-core E7-8870 Xeon 
processors, a 1066MHz 
bus, (256GB) main memory

- icpc compiler (version 
12.1.0) using CilkPlus with 
the -O3 flag 



Conclusion
• Designed for shared-memory machines.

• Implementations using Ligra:

- Efficient and scalable

- Often outperform other graph libraries/systems

• Potential uses for other algorithms:

- Maximum flow

- Biconnected components

- Belief propagation

- Markov clustering

• Current Limitations:

- Doesn't support algorithms that modify the input graph

• Future Directions:

- Extend Ligra to support graph modifications

- Explore adaptability for GPU systems
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