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Abstract

This paper proposes design

space exploration methodology of many-core processors

including

multimedia  specific instructions to support high-performance and low power ultrasound imaging for

portable devices.
multimedia
execution time, energy

ultrasound  image

efficiency, and area

To explore the impact of multimedia
instructions and baseline programs with a same many-core processor
efficiency. Experimental
indicate that programs using multimedia

instructions, Wwe compare programs using
in terms of
results using a 296x26

instructions  achieve 316 times of

execution time, 813 times of energy efficiency, and 316 times of area efficiency over the baseline

programs, respectively. Likewise,

programs using multimedia  instructions

outperform the baseline

programs using a 240x320 image (216 times of execution time, 404 times of energy efficiency, 2.16

times of area efficiency) as well as using a 240x400 image (225 times of execution time, 4.34 times

of energy efficiency, 225 times of area -efficiency).

of many-core processors including multimedia

memory Size.

» Keywords :ulfrasonic  image  processing,

many-core

In addition, we explore optimal PE architecture

instructions by varying the number of PEs and

Processors, design  space  exploration,

multimedia extension instruction, energy efficiency, area efficiency
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Table 1. Multimedia instructions for general-purpose

MiCroprocessors
Processor Extension Product Instructions Register File
HP MAX-1 1994 9 Integer (31x64b)
Sun VIS 1995 121 FP (32x64b)
HP MAX-2 1995 8 Integer (32x64b)
MIPS MIPS-V ) 29 FP (32x64b)
MIPS MDMX ) 74 TP (32x64b), Acc. (1x92b)
Intel MMX 1997 57 FP (8x64b)
DEC MVI 1997 13 Integer (31x64b)
Cyrix Extended MM X 1997 12 TP (8x64b)
AMD 3D Now! 1998 21 FP (8x64b)
Intel SSE 1999 70 8x128b
Motorola AltiVec 1999 162 32x128b
MIPS MIPS-3D ) 23 FP (32x64b)
AMD Enhanced 3D Now! 1999 24 FP (8x64b)
Intel SSE2 ) 144 8x128b
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Fig. 1. A block diagram of the PSDF algorithm
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Fig. 2. Processing steps of the PSDF technique using a
many-core Processor
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Table 2. Modeled many-core processor system parameters

Parameters Values
VLS| Technology 130nm
Clock Frequency 130MHz
Interconnection Network Mesh
intALUiNtMUL/Barrel Shifter/intMACG/Conm 1AAN
Number of PEs 4 16 64 2% 1,024
DPE 16,384 4,096 1,024 2% 64
256X256 Memory/PE[word] 16,384 4,096 1,024 2% 64
Sys. MemoryKB] 2%
DPE 19,200 4800 1,200 - -
Resol. 240x320 Memory/PE[word] 19,200 4800 1,200 - -
Sys. MemoryKB] 300
DPE 24,000 6,000 - - -
240x400 Memory/PE[word] 24,000 6,000 - - -
Sys. MemoryKB] 375
Energys 130nm 378904 &HE olUd=]|(Joule), Area V. s EAM gl Alg] A}

£ AzEle] 99 A (mm)S ekt
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