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# 1 R-benchmark25 Linux amd64 (AMD Opteron 2427 @ 2.2GHz)
Original Align16 ISM ISM + Align16

|. Matrix calculation mean sd mean sd speed mean sd speed mean sd speed

up up up
Creation, transp., deformation of a 2500x2500 matrix 1.55 0.18 1.62 0.36 1.7% 1.22 0.19 27.1% 1.19 0.36 30.3%
2400x2400 normal distributed random matrix ~1000 0.94 0.01 0.92 0.00 1.7% 0.89 0.01 5.7% 0.88 0.01 6.8%
Sorting of 7,000,000 random values 1.20 0.01 1.24 0.01 -3.5% 1.20 0.01 -0.1% 1.23 0.01 -2.7%
2800x2800 cross-product matrix (b = a’ * a) 0.38 0.00 0.38 0.00 0.5% 0.31 0.00 23.7% 0.32 0.03 20.8%
Linear regr. over a 3000x3000 matrix (c = a b)) 0.34 0.04 0.22 0.01 54.1% 0.36 0.04 -5.8% 0.23 0.01 48.9%
Trimmed geom. mean (2 extremes eliminated): 0.76 0.76 -0.5% 0.73 3.8% 0.69 9.3%
[I. Matrix functions
FFT over 2,400,000 random values 1.07 0.01 1.06 0.01 1.1% 0.90 0.00 19.0% 1.09 0.01 -1.8%
Eigenvalues of a 640x640 random matrix 1.91 0.06 1.89 0.07 0.7% 1.90 0.07 0.2% 1.88 0.07 1.3%
Determinant of a 2500x2500 random matrix 0.28 0.00 0.27 0.00 3.5% 0.26 0.00 10.9% 0.28 0.00 0.9%
Cholesky decomposition of a 3000x3000 matrix 0.28 0.00 0.28 0.01 0.5% 0.26 0.00 7.7% 0.28 0.00 1.7%
Inverse of a 1600x1600 random matrix 0.24 0.01 0.23 0.00 6.9% 0.25 0.00 -1.3% 0.22 0.00 9.5%
Trimmed geom. mean (2 extremes eliminated): 0.44 0.43 1.7% 0.39 12.4% 0.44 0.3%
[ll. Programmation
3,500,000 Fibonacci numbers calculation (vector calc) 1.51 0.11 1.43 0.02 5.1% 1.53 0.09 -1.2% 1.40 0.01 8.0%
Creation of a 3000x3000 Hilbert matrix (matrix calc) 1.34 0.06 1.18 0.00 13.5% 1.11 0.06 20.6% 1.18 0.00 13.9%
Grand common divisors of 400,000 pairs (recursion) 512 0.33 3.84 0.12 33.2% 5.59 0.32 -8.5% 3.84 0.12 33.4%
Creation of a 500x500 Toeplitz matrix (loops) 1.07 0.04 1.15 0.05 -6.9% 1.01 0.04 6.4% 1.14 0.05 -5.5%
Escoufier's method on a 45x45 matrix (mixed) 0.99 0.05 0.96 0.00 2.9% 0.99 0.05 0.2% 0.96 0.00 3.8%
Trimmed geom. mean (2 extremes eliminated): 1.30 1.25 3.6% 1.20 8.2% 1.23 5.1%
Total time for all 15 tests 18.22 16.60 9.8% 17.77 2.6% 16.10 13.2%
Overall mean (sum of [, Il and lll trimmed means/3) 0.76 0.74 1.6% 0.70 8.1% 0.72 4.8%

# 2 R-benchmark25 Linux amd64 (Intel Xeon CPU E5430 @ 2.66GHz)
Original Align16 ISM ISM + Align16

|. Matrix calculation mean sd mean sd speed mean sd speed mean sd speed

up up up
Creation, transp., deformation of a 2500x2500 matrix 0.75 0.16 0.71 0.28 6.3% 0.62 0.16 21.7% 0.60 0.28 25.1%
2400x2400 normal distributed random matrix ~1000 0.67 0.00 0.67 0.00 -0.1% 0.65 0.00 2.1% 0.66 0.00 0.9%
Sorting of 7,000,000 random values 0.93 0.01 0.92 0.01 1.2% 0.92 0.00 1.0% 0.91 0.00 1.7%
2800x2800 cross-product matrix (b = a’ * a) 0.40 0.00 0.40 0.00 0.2% 0.38 0.00 5.9% 0.38 0.01 5.4%
Linear regr. over a 3000x3000 matrix (c = a b)) 0.37 0.03 0.27 0.00 35.6% 0.36 0.04 3.1% 0.27 0.00 35.3%
Trimmed geom. mean (2 extremes eliminated): 0.58 0.57 2.1% 0.53 9.6% 0.53 9.9%
[I. Matrix functions
FFT over 2,400,000 random values 0.86 0.01 0.86 0.01 -0.6% 0.78 0.00 10.1% 0.87 0.01 -1.4%
Eigenvalues of a 640x640 random matrix 2.22 0.09 2.11 0.09 5.1% 2.10 0.08 5.3% 2.11 0.08 4.8%
Determinant of a 2500x2500 random matrix 0.30 0.00 0.30 0.00 0.7% 0.28 0.00 7.4% 0.30 0.00 0.6%
Cholesky decomposition of a 3000x3000 matrix 0.30 0.00 0.29 0.00 1.3% 0.27 0.00 11.2% 0.29 0.00 1.3%
Inverse of a 1600x1600 random matrix 0.28 0.00 0.28 0.00 0.0% 0.27 0.00 1.4% 0.28 0.00 -0.1%
Trimmed geom. mean (2 extremes eliminated): 042 042 0.5% 0.39 8.9% 042 0.1%
[ll. Programmation
3,500,000 Fibonacci numbers calculation (vector calc) 1.11 0.08 1.08 0.00 3.4% 1.11 0.08 0.3% 1.08 0.00 2.8%
Creation of a 3000x3000 Hilbert matrix (matrix calc) 0.58 0.06 0.44 0.00 33.2% 0.50 0.06 17.7% 0.44 0.00 33.0%
Grand common divisors of 400,000 pairs (recursion) 3.0 0.30 1.86 0.06 63.9% 3.23 0.29 -5.5% 1.86 0.06 63.9%
Creation of a 500x500 Toeplitz matrix (loops) 0.84 0.04 0.84 0.04 1.0% 0.81 0.04 4.0% 0.85 0.04 -0.7%
Escoufier's method on a 45x45 matrix (mixed) 0.72 0.04 0.68 0.00 5.4% 0.73 0.04 -1.2% 0.68 0.00 5.8%
Trimmed geom. mean (2 extremes eliminated): 0.88 0.85 3.2% 0.87 1.0% 0.86 2.6%
Total time for all 15 tests 13.37 11.69 14.3% 13.00 2.9% 11.59 15.4%
Overall mean (sum of [, Il and lll trimmed means/3) 0.60 0.59 1.9% 0.57 6.4% 0.58 4.1%

#* 3 R-benchmark25 Linux amd64 Oprofile events (AMD Opteron 2427 @ 2.2GHz)

CPU EVENT

Original

Align16 ISM ISM + Align16

CYCLES _NO FPU _OPS RETIRED 49163 37864 47735 35816
DISPATCH  STALL _FOR _RESERVATION _STATION _FULL 18486 13731 19182 13817
DISPATCH  STALL _FOR _SEGMENT 35 35 1
DISPATCH  STALL WAITING _FOR _ALL _QUIET 28 1
DISPATCH  STALLS 37042 31747 35825 28795
N~ INSTRUCTION _CACHE MISSES 35 32 25 36
% LT DTLB _AND L2 DTLB _MISS 81 73 16
N LT DTLB MISS AND L2 DTLB HIT 65 68 52 47
5 L2 CACHE MISS 279 247 214 211
E MAB _REQUESTS 19 10 12 15
8- MAB WAIT _CYCLES 105 84 8b 97
PAGE TABLE WALKER 1 3 2
% PAGE TABLE WALKER 2 159 156 39 2b
< RETIRED _INDIRECT _BRANCHES  MISPREDICTED 17 11 14 13
RETURN STACK _OVERFLOWS 4 3 5 5
* 4 R-benchmark?2b Linux amd64 Oprofile events (Intel Xeon CPU Eb430 @ 2.66GHZz)
CPU EVENT Original Align1e ISM ISM + Align16
BR TKN _BUBBLE 1 925 216 170 180
BR TKN _BUBBLE 2 434 687 401 661
BUS TRAN RFO 22 18 24 17
DTLB MISSES 459 405 283 243
IFU MEM _STALL 1262 858 658 799
LTD M _REPL 131 108 178 167
8 LTD PEND MISS 57748 46271 57584 45726
g LTI _MISSES 34 19 22 30
L L2 IFETCH 68 47 46 60
5 L2 ST 82 71 122 108
;‘2 LLC _MISSES 153 123 152 125
% MEMORY  DISAMBIGUATION 3 2 3 2
+ MISALIGN ~MEM REF 11
- PAGE WALKS 1678 1427 722 517
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