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Background

• When do we need to use the dynamic graph sampling?
• Temporal Graph Random Walk
• Dynamic graph sampling caused by time limit

• Evolving Graph Random Walk
• Dynamic graph sampling caused dynamic edge modification



Temporal graph: Graph with time instances

Temporal path: Time increasing on paths
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Social network

What’s temporal graphs ?



Random walks on temporal graphs
Random walk: A temporal path starting from a certain edge by randomly sampling

Candidate edge set: candidate edges for each sampling (satisfy time constraints)
Decided by previous arriving time

Transition probability: probability distribution of edges on each candidate edge set
Decide by previous arriving time























How to rapidly identify the candidate alias tables?





System overview:





How to deal with dynamic edge modification? 



Incremental HPAT Updating

• Edge Insertion
• Create new HPATs and merge the new HPATs into old HPATs

• Edge Deletion
• Delete the corresponding HPATs



Edge Insertion



Edge Deletion

• Remove the trunks containing the deleted edge
• For example:
• when deleting the edge from vertex 7 to {0,1,2,3}
• the trunks containing {0,1,2,3} will be directly deleted
• this is correct because we arrange the edges by time 

decreasing and each candidate edge set lenght can be binary 
decomposition 

• The time complexity of each edge deletion is O(1)



How to deal with evolving graph without time instances? 



Radix-based Bias Factorization

Binary decomposition 
for edge weight

O(log(log(D))) sampling complexity



Edge insertion

O(log(D)) time complexity



Thank you ~~


