
HyMM: A Hybrid Sparse-Dense Matrix 
Multiplication Accelerator for GCNs

Evaluation Setup DRAM Access Breakdown

▪ Graph Characteristics

▪ Most graph adjacency matrices follow a power-law 

distribution

▪ Inefficiency of Existing GCN Accelerators

▪ Struggle with rigid dataflows(Row-wise product, Outer 

product)

▪ Missing graph characteristics that can utilize data locality

▪ We enhance the performance of GCN inference by using hybrid 

dataflow suitable for graph characteristics

Motivation

▪ Python based cycle-accurate simulator

▪ We use Synopsys Design Compiler with ASAP 7nm and CACTI 7.0

SpDeMM Dataflows

▪ By exploiting data locality efficiently with the hybrid dataflow architecture, 

HyMM can effectively reduce off-chip accesses

Conclusion

• HyMM – a GCN accelerator with hybrid SpDeMM 

dataflow

• With low-cost pre-processing, hybrid dataflow mitigate 

drawbacks of each dataflows

• Maximizing on-chip memory hit ratio with tiling 

scheme

• Exploit near memory accumulator for partial outputs

• HyMM achieves 4.78x and 3.09x improvements in 

performance and utilization compared to baseline 

dataflows

Performance Comparison

▪ Row-wise product reduces execution time by up to 2.05x compared to the outer product 

on average

▪ HyMM achieves a maximum performance improvement of 4.78x over the outer product 

for AP

▪ HyMM effectively employs a divide-and-conquer strategy by appropriately partitioning 

the graph datasets to apply each dataflow architectures selectively
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