CHetSHICI=Zstsl=2X Xl

=& 2013-08-11

8z Al

2% 201348 43 87

iU 20 Z2MAME o|Z¢et HE 7|8 ef AE{3}

(Implementation and Performance Evaluation of Vector based
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Abstract :

In this paper, we implemented and evaluated the performance of a vector—based

rasterization algorithm of 3D graphics using a SIMD-based many-core processor that consists of

4,096 processing elements. In addition, we compared the performance and efficiency of the

rasterization algorithm using the many-core processor and commercial GPU (Graphics Processing

Unit) system which consists of 7 GPUs and each of which have 512 cores. Experimental results

showed that the SIMD-based many-core processor outperforms the commercial GPU system in

terms of execution time (3.13x speedup), energy efficiency (17.5x better), and area efficiency

(13.3x better). These results demonstrate that the SIMD-based many-core processor has

potential as an embedded mobile processor.
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AEE W= 7]E= gigk 9] shtE SIMD (Single
Instruction Multiple Data)7]¥t GPU (Graphics
Processing Unit)7} f%3stch[2, 3]. W&o 4
(instruction-leveDo]t} &= #™¥ (thread-level)
2 A3 UF ysZy TEAANES dYE
wHe HEXE #HAAE 3¢ (multiported
register file), 7§41 (cache), Ito]=Zz}el (deep
pipelined) 71 Y GBToz AREITE wbd
SIMD7I¥F GPUE 9, 3 /o] AHlE Z2A
A AgHE (Processing Element, PE)E ©o]-&3}
o] AW ol gt AMYE wEAIG [4]. &
3] SIMD7I¥F GPUxE A 94 (ocality)elvt 24
(regularity)e] & 2z sj€ o]w x|} 3D 1)
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dutro=  3akd ¥~ A= T&L

(Transformation & Lighting) I}A ¥ =¥}

(Rasterization) TFo2 & 4 v} [5]. T&L
A M= ZEo oyt AFE X3 FHol
7] wjgel FEihTd Aiks dFoF e Wi,
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AEBRRE AFEAAE ol &ste] E9dE HAxE AL
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1. SIMD 7|8t 0|3 0] ZZMAM Z&

% 12 SIMD7|WE wjysio] ZR2AX o}7]E
Aol EF thojo] oS HolFETH6, 7] vy o]
IRANE o8 /e ZEAA AW E(Proces-
sing Element, PE)$} ©o]& Alojdl& odlo] Ao]
Y (Array Control Unit ACU)CZ FAH ] 9]
a, dolel7t 4 PEd #53A EujEd PE
2 w4 wiE FxRoA HEHAES Tl Y
gt 7t PEE v 22 54 S 7RI
« 32H|E Z9] 25670 A= FAE 2 Wiy
« 320 E £ 167] 3XE W& #A~H
o 7124 AbE/=E] A4HS s ALU

« 647 E A 2 A7) (multiply accumulator)

Neignboring PEs

1 Arithmetic,
_(_t_(_| [T Logical and
Comm. Unit ;| Shift unit
H
Register File |
16byaabit [ MACC
2read, 1 write

il i 51

Local memory

Pixel Memery | |

Sleep

SPRegister&l/O |2747 Decoder
100 000 600

Single Processing Element
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Fig. 1 SIMD based many-core processor

architecture
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Fig. 2 Expression of the pixel inside a polygon
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Table 1. Local memory map of each PE
ERRE e
49 -
MEM(0~4) Vool 3%, RGBZ} g %t
MEM(5~9) 9 #3%, RGBZ Y
MEM(10~14) V.o #%, RGBZ ¢ g
MEM(15~31) Reserved
MEM(32~95) Color Channel Result(RGB)
MEM(96~99) Reserved
MEM(100~115) | BITMAP_ADDR
MEM(116~255) | Stack

£ 2. Wy} A8 ghebrE

Table 2. Many—core system parameters

Parameter Value
# of PEs 4096
DPE(Data

64
per PE)

Memory/PE 256

Clork
720MHz

Frequency
Intercon.

Mesh
Network
Image Size 512x512
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Fig. 3 Image map of active and inactive status
for each PE
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|| =
b= oo +if{(bn <0)or(by, <0)}=true then SLEEF
Pi iffa>1}=1 then SLEEF
=

itfb>1}=1 then SLEEF

Activation of PE

19 4. 7 PEO] AH ¥ gxtm=
Fig. 4 Pseudocode for activation and
inactivation of each PE
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FES ARS8l Chaizh #9ker SIMD 71wk
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B3 = 2% Wa=(latency, power, clock frequenc
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Fig. 5 Simulation methodology for a many-core
processor
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Table 3. Summary of performance evaluation
metrics
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Table 4. GPU system specification for the

purpose of performance comparison

CPU Intel Xeon x5690 3.46Ghz * 2ea
Memory 144GB RAM
GPU Nvidia Geforce GTX580 * 7ea
Clork
1510MHz
Frequency
0S CentOS 5.8
CUDA cores
512
per GPU

%5 Aol AR 4 deld

Table 5. Vertex data used in the experiment

A3 X#% | Y®HE | R G B

Vi 10 10 0] 200 100
Vs 400 100 | 255 | 255 150
V3 50 400 | 200 0 100
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Fig. 6 Resulting polygon image using SIMD based

many—core processor
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