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Abstract-In this paper we have reviewed the development in 
CUDA and the implementation of various distribution that exists 
in the reliability for MEMS based devices on a CUDA setup. The 
various distributions can be highly optimized so that the system 
can be simulated highly on CUDA. We have shown the type of 
distribution may vary from exponential to binomial to other that 
are being proposed recently. The Reliability modeling codes to 
calculate reliability function, failure rate function, Mean time to 
failure (MTTF) and Mean Residual time (MRT) are proposed for 
MEMS technology for these specific calculations needs to be 
performed for which CUDA plays a very important role. It is 
observed that High Performance Computing (HPC) can be used 
to optimize reliability calculation and help to accelerate research 
in reliability of MEMS. The three key abstractions of CUDA i.e. 
hierarchy of thread groups, shared memories, and barrier 
synchronization are exposed as a set of extensions to C language, 
which provides fine-grained data parallelism and thread 
parallelism, nested within coarse-grained data parallelism and 
task parallelism. The key is division of the computations of 
Reliability analysis into crude sub-problems that can be solved 
parallely in isolation independently, and then into finer pieces 
that can be executed in parallel with mutual cooperation among 
them. Allowing threads to solve each sub-problem cooperatively, 
this division of problem preserves expressivity of language. Each 
sub-problem is thus scheduled to be solved on any of the 
available processor cores allowing transparent scalability. Thus 
computations of Reliability analysis can be performed by using a
compiled CUDA program that can execute on any number of 
GPU cores. During the programming we need not know the exact 
configuration and thus only the runtime system needs to know 
the physical processor count.

I. INTRODUCTION

here are various distributions needed in MEMS 
reliability computations, therefore there is a need to 
distribute and analyze the various distributions 

available for calculation of reliability. Also in recent times 
CUDA has been implemented to compute complex scientific 
computation where similarity type of operations can be highly 
optimized. Recently the various distribution used in reliability 
has been limited to exponential and simpler ones, but since the 
number of devices has increased there is a requirement of high 
computations power. CUDA can be used to harness the power 
of GPU’s for computational intensive tasks [37, 38]. M. Harris 
et al. showed how the many core GPU of NVIDIA can be used 
for many computational intensive problems and tasks, he also 
discussed how CUDA is helping the advancement of research 

industry [29]. David et al. compared various computation 
platforms such as CPU, GPU, FPGA and massively parallel 
processors by performing various tests on each setups, and 
also estimated the power efficiency of each device [31], from 
which its clear that GPU’s can deliver high amount of 
computational power.  

GPU can be used to greatly boost up algebraic computations 
as shown by Vasily et al. [15], who provided some algorithmic 
optimizations which boosted the linear algebraic computations 
on NVIDIA GPU. GPU can also be used for general 
computations for games and physics simulation as shown by 
Marcelo et al. who proposed a new game loop architecture 
which used GPU in collaboration with CPU for mathematical 
computations [16]. CUDA can also boost up computations 
which require processing of large graphs having millions of 
vertices [17]. Numerical fluid mechanics computations such as 
Lattice-Boltzmann can be accelerated upto eighteen times 
using a three GPU setup [21]. Tölke et al. proposed an 
alternate approach for implementing 2-D Lattice Boltzmann 
on CUDA which resulted in an incredible speedup [23]. 

High performance molecular dynamics and simulations can 
be achieved in computational biology by using CUDA. One 
such implementation was shown by Weiguo Liu et al. and he 
showed how his algorithms can utilize the parallel power of 
GPU [28]. In computational biology, tissue morphology and 
pathology require huge computation power for 3D 
visualization and reconstruction of large sample tissue 
structure, GPU and CUDA offers such power by offering its 
highly parallel structure which can boost the registration of 
large sets of high resolution images by nearly three to six 
times [22]. Smith-waterman algorithm of computational 
biology can be accelerated nearly twenty three times using 
CUDA [20]. 

A large computation power is required by radio astronomy 
interferometers and is increasing quadratically with increase in 
array signals. Chris Harris et al. proposed to use GPU for 
accelerating such computations upto two times [24]. Various 
implementations of volumetric Mass-Spring-Damper systems 
were investigated in CUDA and the performances were also 
compared with the earlier systems utilizing OpenGL [25]. 
Quantum Computer simulation is one of the most resource 
demanding problem which requires high memory and 
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