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for clustering.
This paper’s goal is to demonstrate the performance benefits from using distributed 

  

space and bind specific receptors on the membrane of the target neuron. In most cases, 
this signal transfer occurs at specialized microscopic contacts, termed synapses, which 

circuits. However, there has been an increasing body of experimental evidence 

transmission of molecular signals where the diffusing signaling molecules binds not only 
to the target neuron but also other neurons and cells in the neighbouring vicinity. 

type of signaling are only beginning to emerge.

Advantages of the distributed Implementation
of the Monte Carlo method in neurobiology 
simulation 

1. Introduction

2. Scientific background

AMC Bridge LLC 10 Lake Shore Drive S.
Randolph, NJ 07869

www.amcbridge.com
contact@amcbridge.com

Phone: 973-895-1724
Fax: 973-895-5376

1



in a tortuous extracellular space. Our preliminary results predict that discharges of 

Two approaches were used to obtain the performance gains. The first one uses C++, 

Each of the above approaches can be divided into the following steps:

described in the above paragraph steps.

compared to the serial C++ code: 1.8x on 2 cores, 2.8x on 4 cores, 2.1x on 8 cores for 
C++ MPI scheme and 1.4x on 2 cores, 1.7x on 4 cores, 2.4x on 8 cores for C++ OpenMP 
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3. Problem statement
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MPI scheme. Figure C gives the following speed-up: 1.4x on 2 cores, 1.5x on 4 cores, 
2.4x on 8 cores for C++ MPI scheme and 1.4x on 2 cores, 2.4x on 4 cores, 4.6x on 8 cores 
for C++ OpenMP MPI scheme.
The Figure D demonstrates the performance comparison of running the C++ MPI, C++ 

is 4.2x faster than C++ OpenMP MPI app and 8.1x faster than C++ MPI app.

Figure A

Figure B
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Figure C

Figure D

runs and then averaged.
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system (if the program is executed only under single node, then all used memory is 
shared) than under distributed memory system (case, when both nodes are used). 

Using OpenMP (to parallelize the work inside the node) together with MPI (to provide 

OpenMP + MPI.

a cluster in a single desktop.

 

app, but requires expenses on Matlab license(s).
 

and require good performance. This approach is cheap for experienced developer, 

 

use algorithms easy enough to be parallelized. This is expensive development but 

 Select GPU if your app needs to have extremely high performance and will not 
work with large amount of data and third-party libraries. This approach is extremely 
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6. Conclusions


