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Abstract Large-scale parallel simulation is becoming an important researching method in big-data architecture,
which acts as an irreplaceable active driving role for big data application and many-core architecture development.
However, the simulation techniques currently cannot meet big data architecture, mainly reflected in respects as
flowing, the low simulation speed, the complicated configuration, the scalability and so on. In order to solve this
problem, this paper proposes BDSim, a high configurable parallel simulation framework for big data simulation. It
can evaluate the performance and power of High Throughput Computing, which aiming at big data application.
The framework is based on the thought of component. Parallel function cell consists of components and parallel
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service cell and the mappings between components and parallel service cell are determined by loadings. To
improve communication efficiency, this paper proposed optimal non-block lock-free communication method. And
also presented NMTRT-CMB synchronization algorithm based on CMB conservative synchronization algorithm.
Proved by many-core architecture based on 2D-Mesh NOC experiments under different parallel scalability,
non-block lock-free communication method can help improving simulation speedup with 10%, compared to
communication based on locking method. NMTRT-CMB can reduces almost 90% null message when running

with 16 threads, compared to CMB.

Key words: Component modular parallel simulation framework; Non-block lock-free communication; CMB

algorithm; High configurable
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Background

Large-scale parallel simulation is becoming an
irreplaceable researching method in big data application and
many-core architecture, since it can achieve high speedup
compared to sequential simulation. However, the parallel
simulation techniques currently cannot meet requirements of
researching, mainly reflected in low simulation speed,
complicated configuration, scalability and so on. Especially to
simulate large scale architecture, such as 1000-core scale
system.

In this paper, BDSim, a high configurable parallel
simulation framework for big data simulation, is proposed. The
framework is based on the thought of component. Function
modules exist as components with uniform interface. Users can
adjust the parallel granularity according to the loadings and
simulation requirements arbitrarily.

This paper proposes optimal non-block lock-free
communication method to improve communication efficiency
and also presents NMTRT-CMB (null message timestamp
require token CMB) synchronization algorithm based on CMB
synchronization algorithm. Proved by many-core architecture
based on 2D-Mesh NOC under different parallel scalability,
NMTRT-CMB can reduces almost 90% null message running
with 16 threads compared to CMB. And non-block lock-free
communication method can help improving simulation speedup
with about 10% compared to traditional communication on
lock-based method.
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