
Testing Platform: Intel S2600CW / Intel Xeon CPU E5-2698 v3@2.30GHz  x1 / Samsung 16GB DDR4-2133 RDIMM x4 (Total 64GB Memory) / Windows Server 2012 Standard / Intel NVMe driver
Testing Tool: Microsoft Diskspd v2.0.17
OptaneSSD 900P: Intel Optane SSD 900P 280GB PCI-E HHHL
ST1000NM0011: Seagate Constellation ES 1TB 3.5" Drive (7200RPM, SATA3, 64MB Cache) 
PrimoCache L2:  Testing on ST1000NM0011 which is cached by OptaneSSD 900P (supported by PrimoCache 3.0.2)
QxTy: Testing with y Threads where each thread has a queue depth of x. 
% Write: Label for the horizontal axis, representing the percentage of write requests.
SEQ/RND: Sequential/Random

Mixed Workload Testing Results of Intel Optane SSD 900P and PrimoCache L2 Cache
(Q1T16)

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2555.12461.82370.32288.02214.02152.42094.62043.21996.41954.81917.0

PrimoCache L2 2442.52361.42291.52230.22181.82138.22100.42068.22039.62016.72003.8

ST1000NM0011 320.4 74.8 75.0 76.3 69.1 66.6 59.6 56.9 52.2 55.9 112.1
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% Write

Data Rate (MB/s)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2562.32454.42361.32281.72208.32143.02084.62035.31983.61945.71915.0

PrimoCache L2 2432.52355.62287.72228.72178.92137.92100.72070.12042.92016.51998.3

ST1000NM0011 178.5 62.7 45.1 41.3 40.9 40.3 43.0 44.6 50.3 58.2 78.0
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2555.92447.82357.62278.72203.82133.52077.52019.91975.61932.21905.4

PrimoCache L2 2432.22355.62284.72227.12177.72134.32098.12064.42038.52012.01990.0

ST1000NM0011 118.0 57.0 40.3 40.6 30.6 37.4 35.8 36.2 53.2 54.3 77.9
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20441 19695 18962 18304 17712 17219 16757 16346 15971 15639 15336

PrimoCache L2 19540 18891 18332 17841 17454 17106 16803 16546 16317 16133 16031

ST1000NM0011 2564 598 600 610 553 533 477 455 418 448 897
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% Write

IOPS    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 5125 4909 4723 4563 4417 4286 4169 4071 3967 3891 3830

PrimoCache L2 4865 4711 4575 4457 4358 4276 4201 4140 4086 4033 3997

ST1000NM0011 357 125 90 83 82 81 86 89 101 116 156
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% Write

IOPS    -- SEQ 512K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2556 2448 2358 2279 2204 2134 2077 2020 1976 1932 1905

PrimoCache L2 2432 2356 2285 2227 2178 2134 2098 2064 2038 2012 1990

ST1000NM0011 118 57 40 41 31 37 36 36 53 54 78
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% Write

IOPS    -- SEQ 1M

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.781 0.811 0.842 0.873 0.902 0.928 0.953 0.978 1.000 1.022 1.042

PrimoCache L2 0.818 0.845 0.871 0.895 0.915 0.934 0.951 0.965 0.979 0.990 0.997

ST1000NM0011 6.713 27.21526.74226.27328.92229.85634.45237.82040.14635.672103.99
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Avg. Latency (ms)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 3.120 3.257 3.386 3.505 3.621 3.731 3.836 3.928 4.030 4.110 4.175

PrimoCache L2 3.287 3.395 3.494 3.587 3.670 3.740 3.807 3.862 3.914 3.965 4.002

ST1000NM0011 54.968127.64177.24194.30196.14198.65186.11179.03158.58138.82103.10
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% Write
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 6.257 6.535 6.785 7.019 7.258 7.498 7.701 7.919 8.097 8.278 8.395

PrimoCache L2 6.577 6.791 7.000 7.181 7.343 7.494 7.624 7.747 7.846 7.951 8.038

ST1000NM0011 142.45284.89401.43397.03520.05434.51448.77438.95304.40298.05205.42
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6

PrimoCache L2 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

ST1000NM0011 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4

PrimoCache L2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

ST1000NM0011 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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% Write

Avg. CPU Usage (%)    -- SEQ 512K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.2 0.2 0.3 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3

PrimoCache L2 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.4 0.4

ST1000NM0011 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2303.22149.92036.11957.41906.01872.21858.71862.91889.61942.52039.3

PrimoCache L2 2229.02093.42004.51936.31880.81837.81804.71775.61794.81807.71828.1

ST1000NM0011 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
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% Write

Data Rate (MB/s)    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2282.62155.32065.11998.11952.61925.11915.41926.61961.32028.42140.6

PrimoCache L2 2282.52155.02063.61996.61950.01923.21912.91922.01956.12023.32132.4

ST1000NM0011 1.6 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.7 1.7 1.7
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% Write

Data Rate (MB/s)    -- RND 8K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2469.92356.52265.82202.52154.72117.82101.22093.32097.42113.92140.2

PrimoCache L2 2471.82357.32267.92201.92153.92120.32099.52090.82094.62108.22135.0

ST1000NM0011 6.3 6.4 6.5 6.4 6.6 6.8 6.7 6.5 6.6 6.4 6.4
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% Write

Data Rate (MB/s)    -- RND 32K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2562.12491.12428.62371.92324.32283.12243.62211.12180.12155.62133.4

PrimoCache L2 2563.52490.72427.32371.32322.22278.82240.52205.72176.02152.12128.3

ST1000NM0011 21.1 21.3 21.5 22.4 22.6 22.7 21.9 22.1 22.3 21.9 21.4
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 589615550371521239501086487942479293475821476892483739497288522059

PrimoCache L2 570622535900513140495700481477470476462001454551459459462777468003

ST1000NM0011 213 212 222 230 229 226 228 231 224 219 218
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% Write

IOPS    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 292173275873264335255759249934246410245176246607251053259638273995

PrimoCache L2 292163275839264138255565249604246169244849246022250375258984272944

ST1000NM0011 210 215 222 223 220 226 229 225 218 213 219
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% Write

IOPS    -- RND 8K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 79037 75406 72507 70479 68951 67770 67240 66985 67116 67646 68487

PrimoCache L2 79099 75435 72574 70460 68926 67850 67185 66905 67027 67463 68321

ST1000NM0011 201 205 207 206 212 216 213 207 210 206 204
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IOPS    -- RND 32K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20497 19929 19429 18975 18594 18265 17949 17689 17441 17245 17067

PrimoCache L2 20508 19925 19418 18971 18578 18230 17924 17645 17408 17217 17026

ST1000NM0011 169 171 172 179 181 182 176 177 178 175 171
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% Write

IOPS    -- RND 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.026 0.028 0.030 0.031 0.032 0.033 0.033 0.033 0.032 0.031 0.030

PrimoCache L2 0.027 0.029 0.030 0.031 0.032 0.033 0.034 0.034 0.034 0.034 0.033

ST1000NM0011 75.21775.90572.27569.92770.43371.31570.50370.26371.81273.06173.415
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Avg. Latency (ms)    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.054 0.057 0.060 0.062 0.063 0.064 0.064 0.064 0.063 0.061 0.058

PrimoCache L2 0.054 0.057 0.060 0.062 0.063 0.064 0.064 0.064 0.063 0.061 0.058

ST1000NM0011 76.26374.72872.13972.17273.23271.26470.13271.38174.12273.86173.233
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.202 0.211 0.220 0.226 0.231 0.235 0.237 0.238 0.237 0.236 0.233

PrimoCache L2 0.201 0.211 0.220 0.226 0.231 0.235 0.237 0.238 0.238 0.236 0.233

ST1000NM0011 79.76178.42277.95478.44275.69574.78375.34477.60876.55477.96278.390
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Avg. Latency (ms)    -- RND 32K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.779 0.801 0.822 0.841 0.858 0.874 0.890 0.903 0.915 0.926 0.936

PrimoCache L2 0.779 0.801 0.822 0.842 0.860 0.876 0.891 0.905 0.917 0.928 0.938

ST1000NM0011 94.93493.97493.63089.61289.22688.81791.68490.35689.98091.31993.416
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 7.3 6.5 6.2 5.8 6.0 6.0 5.8 5.9 6.0 6.3 6.8

PrimoCache L2 18.8 11.4 9.5 9.2 9.1 9.0 9.0 9.0 8.9 9.1 9.2

ST1000NM0011 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Avg. CPU Usage (%)    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2.8 2.7 2.6 2.6 2.6 2.5 2.5 2.5 2.7 2.8 3.0

PrimoCache L2 4.5 4.2 4.1 4.0 4.0 4.0 3.9 3.9 4.2 4.5 4.6

ST1000NM0011 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.8 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.8 0.8

PrimoCache L2 1.1 1.1 1.1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2

ST1000NM0011 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.4 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5

PrimoCache L2 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6

ST1000NM0011 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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