
Testing Platform: Intel NUC6i7KYK/ Intel HM170 / Intel Core i7-6770HQ CPU @ 2.60GHz / Samsung DDR4-2133 8GB x1 / Windows 10 Pro x64 Build 16299
Testing Tool: Microsoft Diskspd v2.0.17
OptaneMemory: Intel Optane Memory 16GB
PrimoCache L2:  Testing on L8T-256L9G SSD which is cached by OptaneMemory (supported by PrimoCache 3.0.2)
QxTy: Testing with y Threads where each thread has a queue depth of x. 

Standard Testing Results of Intel Optane Memory and PrimoCache L2 Cache
(Random Write)

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 98.3 116.4 126.9 111.5 105.8 124.7 138.0 143.9 146.9

PrimoCache L2 92.0 106.4 120.1 103.3 106.2 123.1 133.7 137.1 136.4
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.9 148.5 146.6 150.8 144.8 144.6 152.3 150.9 150.8

PrimoCache L2 154.6 143.5 141.8 145.0 145.0 146.0 143.1 146.0 147.4
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.9 148.8 148.3 150.7 146.6 146.2 152.5 150.9 150.8

PrimoCache L2 153.0 143.8 135.1 148.0 148.2 142.3 148.1 152.5 149.7
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 25153 14893 8125 3569 1694 997 552 288 147

PrimoCache L2 23554 13620 7688 3305 1700 985 535 274 136
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39143 19010 9383 4824 2317 1157 609 302 151

PrimoCache L2 39577 18366 9078 4640 2320 1168 573 292 147
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39148 19052 9490 4822 2346 1170 610 302 151

PrimoCache L2 39169 18411 8646 4735 2372 1139 593 305 150
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.039 0.066 0.122 0.278 0.587 0.999 1.808 3.470 6.803

PrimoCache L2 0.042 0.073 0.129 0.301 0.585 1.012 1.866 3.643 7.325
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.102 0.210 0.426 0.829 1.725 3.455 6.564 13.260 26.523

PrimoCache L2 0.101 0.217 0.440 0.862 1.723 3.425 6.979 13.693 27.121
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.408 0.840 1.686 3.318 6.819 13.657 26.234 53.034 106.104

PrimoCache L2 0.408 0.869 1.850 3.379 6.745 14.053 26.992 52.471 106.921
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 3.6 5.8 4.7 4.8 4.6 3.8 3.8 3.6 3.7

PrimoCache L2 2.4 6.3 5.3 5.1 4.8 4.9 4.8 5.2 4.9
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4.4 5.9 4.7 4.3 4.6 4.5 4.2 4.0 3.8

PrimoCache L2 8.6 8.2 5.3 4.5 4.7 5.4 4.6 4.6 4.1
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4.4 5.6 4.5 4.3 4.2 4.2 4.2 3.6 3.9

PrimoCache L2 9.0 7.4 4.9 4.7 4.6 4.6 4.9 4.3 4.4
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 154.6 149.3 148.7 150.2 146.0 148.0 150.9 150.2 91.6

PrimoCache L2 154.6 145.0 143.9 142.6 141.3 148.1 149.1 152.6 151.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.9 149.4 147.0 150.9 148.3 150.9 150.2 91.6 91.2

PrimoCache L2 153.0 141.9 144.6 147.9 147.6 151.7 150.6 149.5 151.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.7 150.7 150.6 150.6 150.8 150.8 150.8 150.7 150.8

PrimoCache L2 152.6 151.3 151.1 151.0 150.9 150.8 152.5 150.8 150.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 154.6 152.5 150.9 150.8 150.9 150.9 150.9 150.9 150.8

PrimoCache L2 152.9 153.2 151.2 151.1 151.0 150.9 151.0 151.0 150.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39575 19115 9517 4805 2337 1184 603 300 92

PrimoCache L2 39590 18555 9207 4562 2261 1185 597 305 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39130 19122 9407 4830 2372 1208 601 183 91

PrimoCache L2 39161 18164 9258 4734 2361 1213 602 299 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39100 19289 9641 4821 2413 1207 603 301 151

PrimoCache L2 39054 19366 9671 4831 2415 1207 610 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39572 19525 9661 4825 2415 1207 604 302 151

PrimoCache L2 39132 19608 9679 4834 2416 1208 604 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.808 1.674 3.363 6.660 13.695 27.022 53.030 106.561 349.714

PrimoCache L2 0.808 1.724 3.427 7.014 14.074 27.005 53.646 104.856 212.070
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 1.635 3.347 6.804 13.251 27.022 53.003 106.560 350.680 702.746

PrimoCache L2 1.634 3.523 6.913 13.520 27.108 52.745 106.202 214.171 423.908
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.102 0.208 0.415 0.834 1.670 3.342 6.684 13.423 26.631

PrimoCache L2 0.102 0.206 0.413 0.826 1.654 3.311 6.555 13.260 26.517
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.404 0.820 1.666 3.330 6.695 13.282 26.630 53.504 106.362

PrimoCache L2 0.409 0.816 1.654 3.329 7.680 13.255 26.496 52.991 106.219
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4.2 6.0 4.7 3.8 4.6 4.5 3.7 4.0 3.6

PrimoCache L2 9.0 7.9 5.3 5.0 4.5 4.8 5.3 4.8 4.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4.7 5.7 4.7 4.4 4.4 4.5 4.3 3.9 3.9

PrimoCache L2 9.5 7.6 5.7 5.3 4.4 7.0 5.3 5.1 4.5
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 7.4 5.9 4.5 4.5 6.8 5.2 5.0 4.5 4.3

PrimoCache L2 9.2 6.3 5.6 5.0 7.0 5.6 5.5 6.1 5.1
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 8.6 6.0 4.7 4.6 5.6 4.7 4.1 4.0 3.9

PrimoCache L2 13.8 8.4 5.4 4.9 4.9 4.4 5.7 5.0 5.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.8 152.6 150.8 150.8 150.9 151.0 151.0 151.0 152.5

PrimoCache L2 153.0 151.6 153.0 151.0 151.0 150.9 150.9 150.9 152.7
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 154.7 150.9 150.9 150.8 150.8 150.9 150.9 152.6 152.6

PrimoCache L2 152.9 151.6 151.2 151.1 151.0 151.1 152.7 151.0 151.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 154.7 152.6 150.8 150.7 152.6 150.9 151.1 152.5 150.8

PrimoCache L2 152.9 151.6 153.0 151.1 152.7 152.6 151.0 152.7 150.9
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.7 150.7 150.7 152.5 150.8 150.7 150.8 150.8 150.8

PrimoCache L2 152.7 151.5 152.8 150.9 150.8 150.7 150.8 150.8 150.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39120 19536 9652 4826 2414 1208 604 302 153

PrimoCache L2 39169 19409 9791 4833 2416 1207 604 302 153
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39599 19313 9660 4824 2413 1207 604 305 153

PrimoCache L2 39148 19401 9674 4836 2416 1208 611 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39596 19538 9650 4822 2441 1207 604 305 151

PrimoCache L2 39139 19400 9791 4836 2444 1221 604 305 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39103 19292 9645 4880 2413 1206 603 302 151

PrimoCache L2 39102 19395 9778 4830 2414 1206 603 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 1.639 3.284 6.700 13.272 26.514 53.011 106.600 212.293 419.622

PrimoCache L2 1.634 3.301 6.540 13.245 26.500 53.018 106.002 212.166 419.320

0.000

50.000

100.000

150.000

200.000

250.000

300.000

350.000

400.000

450.000

Avg. Latency (ms)    -- Q16T4

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 3.250 6.631 13.352 26.566 53.269 106.332 212.309 419.497 838.892

PrimoCache L2 3.272 6.602 13.236 26.480 53.005 105.929 209.645 424.068 852.528
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 6.470 13.118 26.623 53.136 104.866 212.129 427.810 840.7771654.258

PrimoCache L2 6.528 13.201 26.150 52.997 104.769 209.816 423.831 838.5241686.031

0.000

200.000

400.000

600.000

800.000

1000.000

1200.000

1400.000

1600.000

1800.000

Avg. Latency (ms)    -- Q64T4

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.204 0.414 0.830 1.642 3.318 6.657 13.323 26.633 53.373

PrimoCache L2 0.204 0.413 0.823 1.660 3.347 6.683 13.290 26.744 53.301
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 8.5 6.7 4.5 4.7 5.9 5.1 4.7 4.0 4.3

PrimoCache L2 14.9 8.9 6.2 5.3 5.3 6.6 5.5 5.1 4.6
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 10.4 5.8 4.8 5.0 5.6 4.9 4.5 3.9 4.1

PrimoCache L2 13.9 8.1 5.7 5.2 5.1 6.5 5.9 4.8 4.3
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 10.0 5.7 4.8 4.1 5.8 4.6 4.6 4.4 4.5

PrimoCache L2 13.5 8.2 6.3 5.6 5.4 5.9 5.8 4.8 4.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 7.5 5.5 5.1 4.8 7.1 5.5 5.4 4.5 4.9

PrimoCache L2 8.6 6.1 6.4 5.6 7.5 6.4 5.4 5.1 4.5
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 153.0 150.9 150.9 152.5 152.5 152.5 150.9 150.8 151.0

PrimoCache L2 152.9 151.6 152.9 151.1 151.0 150.9 150.9 151.0 151.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 153.0 150.9 150.9 150.8 151.0 150.9 150.8 152.6 150.7

PrimoCache L2 153.0 151.6 151.2 151.0 151.0 150.9 150.8 152.4 152.9
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 153.0 150.8 150.8 151.0 150.8 150.9 152.6 151.0 150.8

PrimoCache L2 154.6 153.2 151.3 152.9 150.9 150.9 152.6 150.9 150.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 153.1 152.6 150.9 152.6 152.5 152.5 149.7 152.5 145.5

PrimoCache L2 154.6 151.6 151.2 152.7 151.1 150.8 152.5 151.0 150.9
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39160 19316 9655 4881 2440 1220 604 302 151

PrimoCache L2 39140 19404 9788 4834 2415 1207 604 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39160 19317 9658 4827 2416 1207 603 305 151

PrimoCache L2 39161 19401 9675 4832 2416 1207 603 305 153
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39170 19307 9652 4831 2413 1207 610 302 151

PrimoCache L2 39570 19608 9680 4892 2415 1207 610 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39189 19526 9660 4883 2440 1220 599 305 145

PrimoCache L2 39579 19403 9676 4887 2417 1207 610 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.817 1.663 3.322 6.566 13.136 26.241 53.210 106.399 212.138

PrimoCache L2 0.817 1.653 3.276 6.667 13.279 26.527 53.230 106.130 212.422
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 3.279 6.638 13.284 26.606 53.083 106.177 212.293 419.436 847.774

PrimoCache L2 3.273 6.607 13.262 26.596 53.099 106.293 212.222 419.438 845.251
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 6.547 13.301 26.559 53.086 106.193 213.872 419.622 847.7431667.968

PrimoCache L2 6.474 13.073 26.566 52.512 106.176 212.218 419.598 848.0001686.546
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 13.082 26.239 53.480 106.321 209.840 419.515 854.2351655.5943264.991

PrimoCache L2 12.938 26.447 53.347 104.926 214.372 430.522 877.7801685.5013282.799
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 8.9 7.0 5.9 4.7 5.6 4.9 4.7 4.7 4.0

PrimoCache L2 13.8 8.0 5.5 5.1 4.9 5.0 5.5 4.7 4.3
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 9.7 6.4 5.5 5.0 6.2 5.1 5.0 4.2 4.1

PrimoCache L2 14.6 8.5 5.7 5.6 5.0 5.7 5.1 4.6 4.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 8.9 6.8 6.0 5.1 5.9 5.1 4.6 4.4 4.6

PrimoCache L2 14.7 8.3 6.0 5.7 5.1 6.3 5.0 4.8 5.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 9.3 6.1 6.1 4.9 5.7 5.3 4.7 4.8 4.4

PrimoCache L2 14.4 8.1 5.7 5.2 5.2 5.5 5.5 4.6 4.5
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.7 150.8 150.9 150.8 150.7 150.8 150.7 150.7 152.4

PrimoCache L2 154.6 151.4 151.1 150.9 150.8 150.6 150.8 150.7 150.7
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 154.6 152.7 150.8 150.9 150.9 150.9 150.8 150.9 150.8

PrimoCache L2 154.6 153.3 151.3 151.1 151.0 152.6 151.0 152.6 151.0
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 152.9 151.0 150.8 152.6 151.0 150.9 152.5 152.5 150.8

PrimoCache L2 153.0 151.6 151.3 151.0 151.0 151.0 151.0 150.9 150.9
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 153.0 152.6 150.9 150.8 150.9 152.6 150.9 150.8 150.5

PrimoCache L2 153.0 151.6 151.2 152.8 151.0 152.6 150.8 150.9 152.5
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39086 19307 9655 4825 2412 1206 603 301 152

PrimoCache L2 39566 19374 9671 4829 2412 1205 603 301 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39583 19552 9651 4829 2414 1207 603 302 151

PrimoCache L2 39584 19617 9684 4835 2416 1221 604 305 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39147 19330 9652 4883 2416 1207 610 305 151

PrimoCache L2 39175 19400 9682 4831 2415 1208 604 302 151
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 39156 19539 9658 4827 2414 1221 604 302 150

PrimoCache L2 39163 19409 9678 4890 2416 1221 603 302 153

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

IOPS    -- Q32T16

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 0.409 0.830 1.660 3.332 6.644 13.293 26.631 53.142 105.298

PrimoCache L2 0.404 0.828 1.656 3.330 6.686 13.335 26.644 53.230 106.504
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 1.620 3.277 6.642 13.327 26.554 53.068 106.086 212.245 425.562

PrimoCache L2 1.619 3.267 6.621 13.268 26.558 52.470 106.385 209.944 425.592
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 6.546 13.267 26.550 52.536 106.475 213.699 424.139 857.4001781.340

PrimoCache L2 6.544 13.233 26.571 53.050 106.638 214.320 429.120 860.8151842.294
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 13.101 26.278 53.176 107.112 215.021 428.272 879.5742218.9842374.958

PrimoCache L2 13.100 26.402 53.074 105.972 215.126 428.954 914.1462250.1462667.222
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 7.4 5.7 5.7 5.7 7.3 5.3 4.9 4.5 4.7

PrimoCache L2 8.1 7.3 6.4 5.4 7.9 6.0 5.5 4.7 5.3

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

Avg. CPU Usage (%)    -- Q1T16

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 9.1 5.9 6.0 5.1 6.0 5.2 4.5 4.6 4.3

PrimoCache L2 15.3 8.7 5.5 4.8 5.3 5.3 5.5 5.0 4.1
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 8.8 6.8 5.3 5.0 5.7 5.0 4.7 4.4 4.4

PrimoCache L2 14.2 8.2 6.1 4.8 5.0 5.9 5.5 4.5 4.8
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 9.4 6.5 5.7 4.9 5.8 5.4 4.6 4.5 4.1

PrimoCache L2 14.8 7.9 6.2 5.1 4.5 5.6 5.5 5.4 4.5
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 17.0 35.4 71.7 114.7 150.8 150.9 150.9 149.0 132.6

PrimoCache L2 152.9 151.5 152.9 151.1 152.6 150.8 150.9 152.6 152.6
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Data Rate (MB/s)    -- Q64T16

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4346 4536 4586 3670 2413 1208 604 298 133

PrimoCache L2 39155 19397 9787 4835 2442 1207 604 305 153

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

IOPS    -- Q64T16

4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 238.500 229.291 225.905 282.867 436.072 769.8571218.7942222.6676134.771

PrimoCache L2 26.181 53.318 106.436 215.743 439.733 865.9791129.1992085.2622820.689
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4K 8K 16K 32K 64K 128K 256K 512K 1M

OptaneMemory 4.0 4.5 4.5 4.6 5.8 5.0 4.1 4.5 4.6

PrimoCache L2 14.1 8.7 5.6 5.2 5.1 5.8 5.3 4.9 4.3

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

Avg. CPU Usage (%)    -- Q64T16


