
Implementation of a matching algorithm on 
large graphs in multicore and GPU architectures

Department of Computer and Electrical Engineering and Applied Maths





Problem Statement 

Analysing these data 
often requires 
measuring the 

similarities between 
two graphs

This kind of problems
is known as 

Graph Matching 

Worst-Case Complexity 
exponential 
due to the 

combinatorial nature 
of the problem

Need for a 
methodology
to reduce the 
matching time



Outline



Graph Matching Problem

Pattern graph Target graph



Subgraph Isomorphism 
computational complexity 



Why use 
parallel 
computing?



VF3: main features

Inconsistent State

Goal State

Partial
Mapping



VF3: Main functions



VF3: Main functions (2)
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Parallel VF3: assumptions



Pre-processing phase



Matching Phase



Matching phase (2)
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OpenACC



Environmental Setup: Dataset



Environmental Setup: Test Machines



CPU Tests: Efficiency and Speed-Up 
for uniform labeled graphs

speed-up



CPU Tests: Efficiency and Speed-Up 
for non uniform labeled graphs



CPU Tests: Speed-Up and 
Efficiency for unlabeled graphs



VF3P2



PVF3 vs VF3P2
Uniform labeled graphs



PVF3 vs VF3P2
Non uniform labeled graphs



PVF3 vs VF3P2
Unlabeled graphs



CPU Tests: Memory Consumption



GPU Tests: Time Tables

Unlabeled Graphs

Target size PVF3 VF3

500 79.5 s 1.021 s
1000 804.9 s 16.313 s
1500 1455.4 s 43.69 s
2000 2765.8 s 95.574 s

Labeled Graphs

Target size PVF3 VF3

500 0.336 s 0.001 s
1000 1.116 s 0.007 s
1500 4.369 s 0.043 s
2000 6.179 s 0.074 s



GPU Tests: considerations



GPU Tests: Visual Profiler result

Number of data 
transfers between 

CPU and GPU

Computation
Time



Conclusions



Thanks for
the attention
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