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Abstract

This paper proposes a design of the tile based on graphic pipeline to improve the graphic application performance
in SIMT based GP-GPU. The proposed Tile based on graphics pipeline avoids unnecessary graphic processing
operation, and processes the rasterization step in parallel. The massive data processing in parallel through SIMT
architecture improve the computational performance, thereby improving the 3D graphic pipeline performance. The
more vertex data of 3D model, the higher performance. The proposed structure was confirmed to improve

processing performance of up to 3 times from about 1.18 times as compared to ‘RAMP’ and previous studies.
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1. SIMT(Single Instruction Multi Thread)
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Tablel. Instruction Type
I 1 WHEo e

Instruction Type Description
SYS System Instructions
MEM Memory Instructions
DATA Data transfer Instructions
Integer arithmetic
INT .
Instructions
Floating point arithmetic
FLOAT .
Instructions
EXTIMM Extend immediate
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Table2. Resource usage of FPGA verification system
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Table3. Generation time of the pixel information
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Vertex count 2,946 EA | 15,201 EA
Vertex shading 4,187 ns 9,322 ns
Rasterization 5,384 ns | 48,104 ns
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4 293 skA A 4T v

. Pixel fillrate
Rasterizer
per second

Proposed Rasterizer 63MPixel/sec

KAIST ‘RAMP’[4][5] 21MPixel/sec

Mobile GPU Rasterizer[6]| 53MPixel/sec

T 4N 7129 AFSH vlwste] zhzh 3u),
11881 e] AHEds TS skt E=g

wgo e solmeiels] F§ 50MHze)
2 Fakgo A Ao 316MPixel/sec®] %S

T Atk
nm 2
2 =foAe SIMT & GP-GPU¢ g 7]
W " wsolZtel FERE 7R rasterizerE

AAS] A Aee FEA717] A& AT
]

Welolo] $748 84 2ot Ug suele]
g A s weR Qe we

vertex shading #}3<& SIMT +% GP-GPU7}
Agsle] W okl 1l dolEr Hojvy et

% ok she g AY Al FsE A%

2}l FZ 9] rasterizerE ATEe] A AlZo
A B3 59 AFe &S WA s B
a3k AAES E9a, ¥ d4S A& JA

j.nst.Korean.electr.electron.eng.Vol.20,No.1,075~081,March 2016

A Y AP HAY Aes =9 F U
o A9 Ay g 7 oy spolxZeEl
ZZE A4 rasterizers A3 A-9F vlwsle] of

A A FEes ¢

118wl el A F o 3uf 7k 9]

ok O

A7)

15
g Ay S 9el B =8 9ok thekd o
P Adsa ok g ds A7+7F W@ EY
=2 A5E 1Y F de FF #I A9E
A4 7]oigkct
References

[1] Laszlo, E., “Methods to utilize SIMT and
SIMD instruction level parallelism in tridiagonal
Cellular Nanoscale Networks and their
Applications (CNNA), 2014 14th International
Workshop on, 2014.07

[2] Pinto, C., “GPGPU-Accelerated Parallel and
Fast Simulation of Thousand-Core Platforms,
Cloud and Grid Computing (CCGrid),
2011 11th IEEE/ACM International Symposium
on, pp.53-62, 2011.05
[3] W.F.P.W. Burgers
Master’s

”
solvers,

Cluster,”

“Tile-Based Rendering,”
thesis. Technische  Universiteit
Eindhoven, Eindhoven, 2005.1

[4] Ramchan Woo, "Design and Implementation
of Low-Power 3D Graphics SoC for Mobile
Multimedia Applications,” KAIST, 2004.6.

[5] Jang-seo Ku, “Design of a Rasterizer based
on Parallel Processing Interpolation Algorithm
for a Mobile GPU,” The Graduate School of
Seokyeong University, 2013.2

[6] Kim, “Table-based thread
reconvergence mechanism on SIMT processor,”
The Graduate School
2011.12

[7] Jeong-Ho Woo, “Mobile 3D Graphics SoC
From Algorithm to Chip,” WILEY, 2010

[8] Woo-Young Kim, "A Design of a Shader
based on the Variable-Length Instruction for a
Mobile GP-GPU,” The Graduate School of

Seokyeong University, 2010.2

Sung Su,

of Yonsei University,



Design of a SIMT architecture GP-GPU Using Tile based on Graphic Pipeline Structure

——BIOGRAPHY|——

Do-Hyun Kim (Member)
2014 : BS degree in

Computer Engineering,

Seokyeong University.
2016 : MS degree in
Electronics and Computer
Engineering, Seokyeong

2015 7 present : Telechips Inc.

Chi-Yong Kim (Member)

1981 : Kyungpook National
University, Dept. of
Statics(BS)

1986 : Seoul National
University, Dept. of Computing
Science & Statistics(MS)

1993 : Seoul National University, Dept. of
Computing Science & Statistics(Ph. D)

1995 7 @ Seokyeong Univeristy, Dept. of
Computer Science, Professor

<Research Interest> Network Traffic Control,
QoS, Realtime Scheduling,

Embedded System

81



