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(a) 2-way multithreading processor (b) 2-way on-chip multiprocessor
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ECU: External Cache Control Unit
GCU: Graphical Co-Processor Unit
GPU: General Processor Unit
IBU: Inter-Processor Bus Unit
MCU: Multiprocessor Control Unit
PIU: Port Interface Unit

P
IU

•  Single chip 4-way multiprocessor sharing off-chip 2nd level cache
•  64-bit data and 64-bit virtual address
•  SPARC V9 ISA
•  Extension of graphic instruction set
•  Multiple cache structure consisting of on-chip 1st level cache and off-chip 2nd level cache
•  Harvard structure of 1st level cache of 16 Kbyte instruction cache and 16 Kbyte of data cache
•  On-chip 2nd level cache controller handling 4 Mbyte of unified off-chip 2nd level cache
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FFT: No. of Elements = 16384,  MP3D: No. of Molecules = 400, LU: Matrix size = 128,  MMULT: Matrix size = 64, GAUSS: Matrix size = 64

(b) Instruction distribution (proportional)(a) Instruction distribution (amount)
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FFT:Cycle Time vs. IPC
( N = Number fo Elements )
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MP3D:Cycle Time vs. IPC
( N = Number of Molcecules )
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LU:Cycle Time vs. IPC
( N = Matrix size )
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MMULT:Cycle Time vs. IPC
( N = Matrix size )
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Summary:Cycle Time vs. IPC
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GAUSS:Cycle Time vs. IPC
( N = Matrix size )
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FFT:Thread Overhead vs. Speed-up
( N = Number of Elements )
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MP3D:Thread overhead vs. Speed-Up
( N = Number of Molecules )
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LU:Thread Overhead vs. Speed-Up
( N = Matrix size )
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MMULT:Thread Overhead vs. Speed-Up
( N = Matrix size )
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GAUSS:Thread Overhead vs. Speed-Up
( N = Matrix size )
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Summay: IPC vs. Speed-up vs. Thread Overhead
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