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Developing new Checkerboard Thomas algorithm for solving tridiagonal set of
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ARTICLE INFORMATION ABSTRACT

Original Research Paper General Purpose Graphics Processing Unite (GPGPU) allows the user to utilize GPU for general
Received 01 December 2015 computing purposes. Using these processors can cause a great speedup in numerical calculations.
Accepted 08 January 2015 Several studies have been performed to investigate the advantages of using the GPGPU in numerical

Available Online 15 February 2016 calculations including solving tridiagonal set of equations. The main focus of the mentioned studies was

on improving parallel methods, for example, CR and PCR algorithms. Although these algorithms are

é?:’c‘feriséard Thomas method consistent with GPU architecture, they have higher arithmetic complexity compared with serial Thomas
GPGPU algorithm, they also have limitations in dimensions of the equations’ set. Therefore, in the present study,
tridiagonal set of equations according to the advantages of Thomas algorithm compared with the parallel algorithms, a novel
PCR method method entitled checkerboard Thomas has been developed to accommodate Thomas algorithm for

running on GPU. This method has been used for solving 2D steady heat conduction problem and the
results show an increase in the solution precision compared to Thomas and PCR algorithms. Also, the
results indicate that the new algorithm can cause computing to increase in speedup between 5.7 to
22.2x, compared with Thomas algorithm. Furthermore, results show that the new method is about 2x
faster than PCR algorithm. It has also been seen that speed decrement for uncoalesced access to global
memory is 42.7% minimum and 81.9% maximum for 128x128 and 1024x1024 grid size,
respectively.
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2- GPGPU(General Purpose Graphics Processing Unit) 1- GPU(Graphics Processing Unit)
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17- CPU(Central processing unit)
18- Pipelining

19- Speculative execution

20- CUDA cores

21- Hiding memory latency

22- Multiprocessor

23- Compute capability

24- Texture

25- Schedulers
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- LU factorization

Speed up

- Cyclic Reduction(CR)

- Parallel Thomas

- Parallel Cyclic Reduction(PCR)
- Recursive Doubling(RD)

- Shared memory

- Bank conflict

- Register packing

- Coalesced access

11- Global memory

12- Alternating Direction Implicit solver(ADI)
13- Tiled PCR

14- Multithreaded

15- MKL(Math Kernel Library)
16- WENO
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Fig.5 Two different iterative methods for solving a set of
equations by Thomas algorithm
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b) Solving the equation implicitly in x direction

Fig.8 Solving differential equation implicitly in x and y direction by ADI solver
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