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Machine Learning Approaches

for Application Mapping Optimization

in Network-on-Chip Architectures

Context and Objective
Real Applications Require Memory-Aware Mapping

AI models (e.g., CNNs, Transformers) involve:

•Millions or billions of parameters and large intermediate activations.

•Shared memory access is a common requirement for tasks

Aim of this work

Study the optimization process of application mapping on network on chip (NoC), including the memory hierarchy, using
machine learning algorithms (ML).

Traditional methods:
• Transformative heuristic methods:

Genetic Algorithm(GA),Discrete Particle Swarm Optimization (DPSO)

• Constructive heuristic methods: 

Greedy random adaptive search approach(GRASP), Simulated annealing(SA)

Potential Benefits
of ML

•Enables computers to learn from data
without being explicitly programmed.

•Uses algorithms to find patterns in data 
and handle large-scale mapping

•ML is able to:

➢ Scalable for large graphs and unseen 
nodes.

➢ Converge toward the optimal solution

➢ Reduce exploration time

➢ Adapt to topology changes

Recent Existing Frameworks

Extension of the Existing Frameworks
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Traditional
Methods Limitation

Traditional methods generate initial 
mappings randomly thus:

The initial population is poor, 
converges to a sub-optimal solution, 
and have poor generalization

The mapping of the application 
on the NoC directly affects:

•Communication cost (total 
data transfer).

•Bandwidth usage (ensuring 
no congestion in the 
network).

•Energy efficiency (minimizing 
power consumption in 
communication).

Contact: zainab.ghrayeb@etudiant.univ-rennes.fr 
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Each solution is predicted from ML predictive 
probability model like MPNN-Ptr network.
Model trained with reinforcement Learning

Take 80% of mapping with high probability 
and apply different search approach (e.g. 
GA,PSO, active search)
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