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Membrane Computing

Living cells
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Membrane Computing




Membrane Computing
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Group trajectory with CUDA
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membranes on CUDA
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Abstract

P systems or Membrane Systems provide 3 high-level computationsl modeling ramewerk thie combines the
structure and dymamic aspects of biokogical systems in & relevan and understandable way. They are inherently
paraliel and non-deterministic computing devices. In thi article, we dscuss the motvation, desgn principles and
key of the implementation of 3 smulator for the dlass of recognizer P systems with active membranes rurning on

2 (GPU). We compare our parallel simulator for GPUs to the simulator developed for 3 single cencral processing
it (CPU), showing that GPUs are better suited than CPUs to smulate P systems due to their highly paralel
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Group trajectory with CUDA
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Group trajectory with CUDA
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Group trajectory with CUDA
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e Simulation of artificial neural networks, with emphasis on efficiency (sparsity
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Parallelism schema of P systems

* P systems with active membranes
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Parallelism schema of P systems

* Solution to SAT by P systems with active membranes
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Parallelism schema of P systems

e Population Dynamic P (PDP) systems

Simulation 1 Simulation 2
Environment 1 Environment 2 Environment 1 Environment 2
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Parallelism schema of P systems

e Population Dynamic P (PDP) systems (Adaptative)
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Parallelism schema of P systems

e Sparse representation of Spiking Neural P systems
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Summary of results

Simulator P system model and Peak GPU tested

Codename coverage speedup

1 , - ‘ 7x (T) .
PCUDA (G) Active membranes 1.67x (R) C1060
PCUDASAT (S) Active membranes 63x (R) C1060
TSPCUDASAT | (S) Tissue w/ cell division 10x (R) C1060
ABCDGPU (G) Population Dynamics 13.1x (T) K40

5x (R)

ENPS-GPU (G) Enzimatic Numerical 10x (T) GTX460M
CuSNP (G) Spiking Neural 50x (R) GTX750

G= Generic. S=Specific. T=Stress testing. R=Real examples.
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Current work on artificial intelligence
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Current work on artificial intelligence
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Challenges

e Sparse designs (different objects as counters)

Initial Multiset Objects acting as counters
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Challenges

* Developing calibrator for model parameters

e Supporting new spiking neural P systems models used for deep
learning

* Development from Python
* Multi-GPU models
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Thank you very much!
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