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Calculation Effect of GPU Parallel Programing for Planar
Multibody System Dynamics
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Abstract : In this paper, the equations of motions for planar multibody dynamics are established for considering

the parallel programming based on GPU. Cartesian coordinates are used to formulate the equations of motion and

implicit integration method called HHT-alpha is employed. Open chain multibody system is considered for

computer simulation. CUDA toolkit is employed for establishing the GPU parallel programming. The exactness of

the analysis is verified from the comparison with ADAMS. The results from parallel computing based on GPU are

compared with the results from the sequential programming based on CPU in terms of calculation time. The

multiple pendulum with bodies and joints is employed for the computer simulation.

In the pendulum system that

has 290 bodies, the parallel program indicates an improved efficiency of about 25.5 second(15.5% improvement).

It is noted that the larger the size of system is, the time efficiency is better.
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Tablel Salient features of device memorys)

Location
Memory | on/off Cached | Access | Scope
chip
Register | On No R/W 1 thread
Local Off No R/W 1 thread
Shared On No R/W 'flll threads
in block
Global Off No R/W all threads
+ host
Constant | Off Yes R all threads
+ host
Texture Off Yes R all threads
+ host
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Fig. 3 The multibody pendulum model
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Table 2 Specification of CPU and GPU

CPU GPU
core 15 2500 Geforce GTX560Ti
Quard core 384 core
3.3GHz clock 830MHz core clock
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