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interactive graph exploration via 
scalable edge decomposition
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interactive graph exploration via 
scalable edge decomposition

• separate graph into graph layers
• reveal peculiar subgraph

• visualize local + global structure
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Graph Vertices Edges Time (s) Layers

Google+ 24K 39K ~0 10
arXiv astro-ph 19K 198K ~0 47
Amazon 335K 925K ~0 6
US Patents 3.8M 17M 11 41
Wikipedia (German) 3.2M 82M 225 320
Orkut 3.1M 117M 92 91
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Time complexity: O(#edges   x   #layers) 
layers  <<  edges



Scalable K-Core Decomposition for 
Static Graphs Using a Dynamic Graph 
Data Structure 
Alok Tripathy, Fred Hohman, Duen Horng (Polo) 
Chau, Oded Green  

IEEE International Conference on Big Data. 
Seattle, WA, USA, 2018. 
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Scalable K-Core Decomposition for 
Static Graphs Using a Dynamic Graph 
Data Structure 
Alok Tripathy, Fred Hohman, Duen Horng (Polo) 
Chau, Oded Green  

IEEE International Conference on Big Data. 
Seattle, WA, USA, 2018. 

GPU + dynamic graph data structure 
-> 4x - 8x speed up over ParK
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Demo: Understanding Word Embedding Graph 
Nodes: 66K words from Wikipedia 
Edges: 214K (connect words with small distance)
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User Study

Intro questionnaire → Atlas tutorial → Study → Exit questionnaire

Graph Analysts 
Researcher, Symantec 
Researcher, NASA 
Systems engineer, NASA 
All PhDs + use graphs daily or weekly

Graphs 
Yelp Reviews Network 
SEC Insider Trading Graph 
GloVe Word Embed. Graph
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Goal: use Atlas to spot interesting patterns, mimicking their own work 
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User Study Findings
3D for overview, 2D for details
• 3D useful for intro to new data → get a “feel” for the graph
• Graph Ribbon + Layers view used more precisely
• Show nearest neighbors used frequently

Identifying and linking meaningful graph substructures
• Vertex clones as traversal mechanism between layers

Application to anomaly detection
• “…analysis (using [both] vertex clones and layers) naturally reveals 

potentially anomalous substructures and vertices. This is highly 
useful from a cybersecurity perspective.”
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Future Work
• Automatically suggest interesting layers 
• Dynamic graph decomposition visualization 
• Visual scalability (e.g., super-noding, edge bundling, graph motif )
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