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Graphs Are Ubiquitous &
Uncertainty Becomes intrinsic to Applications

Exact Solutions via Enumerating All Possible Worlds

• Generating all possible worlds
• Iteratively processing each one
• Accumulating all results

Enumerating O(2|E|) Possible
Worlds!

Solutions of Complex Uncertain Graph Processing:
A) Exact Solution

Solutions of Complex Uncertain Graph Processing: B) Approximation Solution

Our Efficient Uncertain Graph Processing System: Path Sampling Methodology & BPGraph

Path-Sampling Centric
Programming APIs

GPU-Accelerated Path
Identification & Sampling

Scalable Multi-GPU 
BPGraph Implementation 

❶ Streaming Uncertain Graph Partition & 
Allocation
❷ Dynamic Workload Migration via Dual
Buffering
❸ Coordinated Data Offloading via Collective
Operations

• GPU threads propagate starting 
vertex along dependency tree

• Asynchronous path identifying
• Compact path storing

• Tile generation
• Eliminating

redundant sampling

Experimental Evaluation

• BPGraph achieves 69×, 43× and 26× speedup on average than 
CPU-based BE, PT, DR due to well exploited GPUs.

• BPGraph achieves 5.2×, 3.2×, 1.8× speedup using 8 GPUs, 4 GPUs 
and 2 GPUs than single GPU.

Path Identification
ü DispelEntity()
Path Sampling
ü Initialize()
ü Expand()
Filtering & Result Computation
ü ReduceVertex()

Asynchronous Path Identify Cooperative Group Based 
Path Sampling 

Motivation of Our Work

src.
node

dest.
node

connection
rate

metri
c

sensor-0 sensor-1 0.8 …

sensor-0 sensor-2 0.5 …

sensor-2 sensor-1 0.3 …

… … … …


