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Research on data-parallel integer processing with high-precision and
high-performance
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Most of the current processors equips with data-parallel processing
facility, designed mainly for numeric processing, such as SIMD instruction sets and GPU"s SIMT
architecture. This research project investigates appropriate computing methods to apply their
computing power to a wide variety of integer processing from arithmetics of integer data, usually
with arbitrary precision, to some kinds of applications such as curve plotting of implicit functions

and optimal graph-path search problem. Integer processing actually investigated includes integer
arithmetics represented by RNS or represented in mantissa of floating point numbers, bit-operations
for GF(2), and graph structures. Our demonstration experiments indicate the practical

effectiveness. Also, we were able to acquire skills and methodology for constructing platforms
appropriate for our parallel-processing experiments.

GPGPU WebGL



RNS(Residue Number System)
SIMD GPU SIMT
PC
Intel
AVX GPU NVIDIA CUDA
SIM AMD GPU APU
AVX2 PC
GPU GPU
HPC
Al
OpenCL
OpenCL
PC
ARM SIMD
GPU
64bit ARM
2016
ARM
RNS
SIMD
SIMD/SIMT 1
SIMD/SIMT/




SIMD/SIMT

mod m RNS
/

GCD

RNS

SIMD/SIMT
RNS
CUDA
GCD

dynamic parallelism

SIMD

RNS

RNS
("
RNS €))
)
@ GCD
SIMD/SIMT
OpenCL
SSE  AVX SIMD
Intel
32/64 ARM
AMD APU, ATI NVIDIA GPU
SIMD
AVX2
CUDA
dynamic parallelism
GPU

CPU GPU



64 ARM

0S
PC 0s 32
64
CUDA 32/64
Linux
0S/
CUDA
CPU/APU/GPU
OpenCL
ARM
PC
32/64
PC
(r) RNS
RNS
GPU  SIMD
@ GCD
GPU
@ )
("
2

n
dynamic parallelism

®

SIMD

GPU, SoC

CPU

CPU

OpenCL

WebGL

GF(2)

GPU

GPU

dynamic parallelism

CPU

ARM
32bit

A*

GPU

GPU

Android

64bit

ARM

GCD



WebGL

JavaScript  WebGL

OpenCL.
GPGPU

WebGL

1 2017 10-19

3
3
2
2
GPGPU
WebCL
PC
GPU
23
3
20-29
22

23 1 2017

2 2016 75-79

22
2 2016 80-83
N.Hyodo, Y.Kondoh, H.Murao, T.Saito
and T.Takahashi. Practice of Drawing
Graphs of Implicit Functions of Three
Variables. Communications of JSSAC.
Vol.2. 2016, pp.33-42.

Web
114
2016 139-144
Asir
No.1976 2015 17-26
Asir ifplot
21 2 2015 76-79
bit
21 2 2015 68-71
H_Hayakawa, N.Ishida and H.Murao.
GPU-acceleration of optimal
permutation-puzzle solving.

Proceedings of the 2015 International
Workshop on  Parallel  Symbolic
Computation(PASCO*15). 2015.
61-69. DOI:10.1145/2790282.2790289

Risa/Asir
21 1 2015 17-23
ifplot 3

No.1907 2014 166-173

Risa/Asir

No.1927 2014

122-127
ifplot
20 2 2014
GF(2)
block
Wiedemann GPU
Risa/Asir Conference 2017
2017 3 28 30
2017 1
21,22

GF(2)



Block-Wiedemann

GPU
2017 1 21,22
Intel
Xeon Phi KNL
2016
12 7 9
WebGL
Risa/Asir
Conference 2016 2016 3 28 30
D.Mend-Amar, Web
2016
I1SS-P-57 2016 3
15 16
Asir
2016 1
23 24
3
2005 12 2 4
2015 10
17,18
3
2015
10 17,18
24
2006 6 5 7
24 2015
6 5 7
Risa/Asir
2015 1 23,24
Asir ifplot

23
2014 5 30 6 1

bit

¢y

@
®

*

23
2014 5 30 6

MURAO, Hirokazu

KIMURA, Kinji

0SUMI (HYODO), Noriko



