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A Design of a High Performance Stream Processor without
Superscalar Architecture
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Abstract

In this paper, we proposed a way to improve performance of GP-GPU by deletion of superscalar issue from
its original form. At first, we simplified the structure of stream processor in order to eliminate superscalar
issue. Under this condition, preservation of hardware size and increasing of thread number were followed by
functional improvement of GP-GPU. As the number of thread was getting larger, we proposed the new model
of warp scheduler which adjusts the group of thread. This superscalar issue-deleted warp scheduler transferred
the instructions to warp which was activated by Round Robin Scheduling. Performance comparison was
conducted by Gaussian filtering and the results indicated that our newly designed GP-GPU showing 7.89 times

better in its performance than original one.
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Fig. 1. Existing SP and proposed SP architecture
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Fig. 3. Warp scheduler process
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Table 2. GP-GPU logic usage
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Table 3. Result of experiment

ir
ar

3 4d Z2x

Filter size Thread Time

Existing
GP-GPU

Proposed
GP-GPU

64 236 ms

3x3

256 30 ms

Filter size thread time

Existing
GP-GPU

Proposed
GP-GPU

64 307 ms

5x5

256 76 ms

71£29] GP-GPU$ Al¢tsh= GP-GPU

7h-ARF HHAE S 3% daolth 3x3 7F
Aot "o A$ 7€ GP-GPUE 236
ms, A¢tst= GP-GPUYA = 30 mse 438 A
7Hs Holw AL 789919 NS EHA
th 5x5 7H-AIQE HERH O] A= 40309 He
FAFS WYt}

o

_‘

o]

n 2

H

B =FoAs
A A

oEA
sF

T
o]
‘I_

GP-GPU°| 41 ¢]  superscalar

stream processorgl 70
A oralek, 50Mhzel 5%
e Atk s 7]1E9
Bl ol A= 7.894), 5x5 ZE ]
HoTh

issue 715 <
s
=

o

TE 54 AT
Fapoll A 7h-A)
GP-GPUX.T} 3x3
A= 4.03v9 e

o

2
SEA

P 5

o
o =

O

j.nst.Korean.electr.electron.eng.Vol.21,No.1,77~80,March 2017

References

[1] Kim,  “Table-based  thread

reconvergence mechanism on SIMT processer,”

Sungsu

Master thesis, Yonsei University, 2011.
[2] “A design of a SIMT
architecture based GP-GPU using multi-banked
Master

Gyutaek Kyung,

cache memory  structure,” thesis,
Seokyeong University, 2015.

[3] Honghun Choi, Jongmyon Kim, Cheol Hong,
“Analysis of GPU Performance Depending on
Warp Scheduling Schemes,” 7HE JOURNAL
OF KOREAN INSTITUTE OF NEXT
GENERATION COMPUTING, vo 9, 2,
pp.54-56, Apr, 2013

[4] Xilnx, “VC707 User Guide,” http://xilinx.com
(5]

Kwan-ho Lee, Kwang-yeob Lee, "Implementation

no.

Yun-Seop Hwang, Hee-Kyeong Jeon,
of the SIMT based image signal processor for
the
j.inst.Korean.electr.electron.eng,
pp89-93, Apr, 2016

DOI : 10.7471/ikeee.2016.20.1.089
[6] Seon-gye Hwang, “Image processing by

Visual C++ " Hanbit Media, 2011.

processing,”
20,

image

vol no.l,



