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Always Allocate 
32KB 2-w + 2KB 4-w
RASCAL
32KB 2-w + 2KB 4-w
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128 byte cacheline Conventional

Application 1-w 2-w 4-w

FFT 0,240 9% 2% 1%

RADIOSITY 1,662 4% 2% 2%

VOLREND 0,705 93% 14% 6%

RADIX 0,225 6% 3% 3%

LU_NC 1,149 59% 2% 0%

CHOLESKY 0,288 36% 6% 3%

OCEAN_C 0,863 3% 1% 1%

WATER_N 0,082 42% 3% 1%

WATER_S 0,059 66% 9% 1%

LU_C 0,095 55% 13% 0%

OCEAN_NC 0,223 14% 6% 1%

BARNES 0,175 14% 1% 1%

RAYTRACE 0,137 24% 8% 4%

EQUAKE_B 0,138 30% 4% 2%

VPR_PLACE_M 0,243 77% 67% 41%

VPR_ROUTE_M 0,435 28% 17% 11%

AMMP_B 3,231 0% 0% 0%

MCF_L 3,300 8% 1% 1%

Memory Overhead Reduction

RASCAL

Memory

Overhead [CPI]
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Miss ratio Miss ratio Miss ratio

Application CONV RASCAL MAT CONV RASCAL MAT CONV RASCAL MAT

FFT 0,0424 13% 11% 0,0341 6% 4% 0,0317 5% 0%

RADIOSITY 0,2462 11% 11% 0,2004 8% 3% 0,1779 5% -3%

VOLREND 0,0849 93% 74% 0,0069 21% 16% 0,0054 8% 5%

RADIX 0,0383 16% 17% 0,0316 12% 7% 0,0284 9% 0%

LU_NC 0,2403 51% 50% 0,1181 1% 3% 0,1172 0% 1%

CHOLESKY 0,0856 9% 13% 0,0735 7% 11% 0,0670 4% 7%

OCEAN_C 0,1449 2% -2% 0,1360 1% -7% 0,1391 4% -2%

WATER_N 0,0168 20% 28% 0,0157 1% 21% 0,0155 0% 12%

WATER_S 0,0086 61% 46% 0,0032 7% 8% 0,0031 2% 6%

LU_C 0,0310 63% 65% 0,0093 13% 14% 0,0076 1% -1%

OCEAN_NC 0,0914 7% 4% 0,0853 5% 3% 0,0923 12% 11%

BARNES 0,0365 15% 23% 0,0340 14% 28% 0,0347 17% 36%

RAYTRACE 0,0288 28% 25% 0,0207 12% 14% 0,0184 8% 11%

EQUAKE_B 0,0177 31% 33% 0,0119 4% 8% 0,0115 3% 7%

VPR_PLACE_M 0,0624 89% 80% 0,0126 67% 47% 0,0058 37% 26%

VPR_ROUTE_M 0,0787 22% 19% 0,0622 9% 6% 0,0581 5% 2%

AMMP_B 0,5125 1% 2% 0,5074 0% 2% 0,5064 0% 2%

MCF_L 0,4004 5% 7% 0,3796 2% 2% 0,3763 1% 2%

1-w 2-w 4-w

32 byte cache block

Miss ratio reduction Miss ratio reduction Miss ratio reduction
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Miss ratio Miss ratio Miss ratio

Application CONV RASCAL MAT CONV RASCAL MAT CONV RASCAL MAT

FFT 0,0292 19% 14% 0,0223 8% 4% 0,0208 7% 1%

RADIOSITY 0,1981 13% 11% 0,1591 12% 2% 0,1424 14% 2%

VOLREND 0,0955 94% 81% 0,0069 25% 21% 0,0053 11% 11%

RADIX 0,0410 13% 18% 0,0348 9% 10% 0,0322 9% 7%

LU_NC 0,2108 63% 60% 0,0785 2% 4% 0,0773 0% 3%

CHOLESKY 0,0573 26% 26% 0,0401 8% 9% 0,0364 5% 4%

OCEAN_C 0,0773 4% -6% 0,0710 2% -13% 0,0725 4% -9%

WATER_N 0,0149 31% 29% 0,0106 1% 6% 0,0104 1% 2%

WATER_S 0,0087 70% 54% 0,0025 11% 10% 0,0023 2% 5%

LU_C 0,0297 71% 73% 0,0059 22% 18% 0,0043 1% -9%

OCEAN_NC 0,0730 12% 12% 0,0649 2% 5% 0,0648 2% 5%

BARNES 0,0345 12% 20% 0,0324 4% 20% 0,0336 4% 24%

RAYTRACE 0,0236 33% 26% 0,0161 15% 14% 0,0140 9% 11%

EQUAKE_B 0,0173 46% 42% 0,0095 6% 10% 0,0090 3% 9%

VPR_PLACE_M 0,0692 86% 79% 0,0183 75% 62% 0,0066 49% 35%

VPR_ROUTE_M 0,0833 28% 23% 0,0611 13% 9% 0,0542 7% 2%

AMMP_B 0,5184 2% 2% 0,5130 0% 1% 0,5108 0% 1%

MCF_L 0,3233 5% 7% 0,3050 2% 3% 0,3020 2% 2%

64 byte cache block

1-w 2-w 4-w

Miss ratio reduction Miss ratio reduction Miss ratio reduction
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Miss ratio Miss ratio Miss ratio

Application CONV RASCAL MAT CONV RASCAL MAT CONV RASCAL MAT

FFT 0,0231 32% 28% 0,0153 9% 13% 0,0144 7% 12%

RADIOSITY 0,1495 14% 13% 0,1202 10% 9% 0,1154 10% 13%

VOLREND 0,1509 97% 94% 0,0061 29% 22% 0,0047 15% 13%

RADIX 0,0443 11% 19% 0,0386 5% 12% 0,0371 5% 10%

LU_NC 0,1962 71% 68% 0,0591 2% 4% 0,0578 0% 3%

CHOLESKY 0,0477 51% 44% 0,0228 11% 11% 0,0203 6% 7%

OCEAN_C 0,0437 11% 0% 0,0376 3% -9% 0,0381 4% -6%

WATER_N 0,0160 49% 42% 0,0080 3% 3% 0,0077 1% 1%

WATER_S 0,0111 80% 65% 0,0022 19% 14% 0,0018 3% 3%

LU_C 0,0312 71% 77% 0,0045 39% 33% 0,0025 2% -1%

OCEAN_NC 0,0681 25% 22% 0,0577 13% 10% 0,0513 2% 0%

BARNES 0,0302 17% 18% 0,0254 2% 8% 0,0256 1% 7%

RAYTRACE 0,0222 41% 33% 0,0138 16% 16% 0,0119 10% 14%

EQUAKE_B 0,0160 60% 50% 0,0069 13% 13% 0,0063 7% 9%

VPR_PLACE_M 0,0753 82% 74% 0,0277 79% 72% 0,0096 62% 51%

VPR_ROUTE_M 0,0970 30% 25% 0,0695 19% 15% 0,0585 13% 7%

AMMP_B 0,5171 1% 2% 0,5130 0% 1% 0,5114 0% 0%

MCF_L 0,2739 5% 7% 0,2578 1% 3% 0,2566 2% 3%

128 byte cache block

1-w 2-w 4-w

Miss ratio reduction Miss ratio reduction Miss ratio reduction
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