
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
(Q8T8)

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2563.12468.22396.12326.82263.92206.82155.92114.12072.72037.02019.3

PrimoCache L2 2503.92413.62336.02264.52203.12147.12095.62050.02009.41975.11951.3

ST1000NM0011 123.3 64.2 60.1 60.6 57.4 57.7 47.7 47.3 42.1 48.7 109.4
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Data Rate (MB/s)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2554.02459.92395.52325.32262.12204.82154.92110.22068.72030.72009.0

PrimoCache L2 2516.62413.82333.82262.32200.22142.72092.12047.02005.41969.81947.9

ST1000NM0011 113.2 84.3 76.7 67.4 62.9 56.2 45.1 54.4 55.6 50.9 62.1
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2570.12461.12382.52319.32257.62195.32144.22095.42052.02016.11988.2

PrimoCache L2 2497.82411.32331.52257.62194.02135.62083.22038.81995.21957.21931.6

ST1000NM0011 124.5 66.3 45.3 38.8 41.4 36.2 42.1 49.3 50.6 58.7 77.6
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20504 19746 19168 18615 18111 17655 17247 16913 16581 16296 16155

PrimoCache L2 20031 19309 18688 18116 17624 17177 16765 16400 16075 15801 15610

ST1000NM0011 986 514 481 485 459 462 382 378 337 390 875
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IOPS    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 5108 4920 4791 4651 4524 4410 4310 4220 4137 4061 4018

PrimoCache L2 5033 4828 4668 4525 4400 4285 4184 4094 4011 3940 3896

ST1000NM0011 226 169 153 135 126 112 90 109 111 102 124
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IOPS    -- SEQ 512K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2570 2461 2383 2319 2258 2195 2144 2095 2052 2016 1988

PrimoCache L2 2498 2411 2331 2258 2194 2136 2083 2039 1995 1957 1932

ST1000NM0011 125 66 45 39 41 36 42 49 51 59 78
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% Write

IOPS    -- SEQ 1M

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 3.121 3.241 3.339 3.437 3.533 3.625 3.710 3.783 3.859 3.927 3.962

PrimoCache L2 3.194 3.314 3.424 3.532 3.631 3.725 3.816 3.901 3.980 4.050 4.099

ST1000NM0011 66.597125.17133.00132.13139.41138.74168.38169.30189.99164.2473.110
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Avg. Latency (ms)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 12.52713.00813.35913.75814.14614.51414.85115.16615.46815.75415.925

PrimoCache L2 12.71513.25913.71314.14414.54514.93315.29415.63315.95716.24816.441

ST1000NM0011 283.23382.68420.54478.88511.35571.80713.67590.19576.23630.94513.78
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 24.90326.00126.85927.59528.34529.15529.85230.53931.19031.74832.184

PrimoCache L2 25.62326.53927.45028.35029.17429.97530.72331.39232.08032.69733.146

ST1000NM0011 513.76972.631414.81637.51552.31756.71515.61302.31259.41093.3828.86
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.7 0.6

PrimoCache L2 0.9 0.9 0.9 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.8

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

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

PrimoCache L2 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.6

ST1000NM0011 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.1
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.3 0.4 0.3 0.3

PrimoCache L2 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.5 0.5 0.5 0.6

ST1000NM0011 0.1 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 2199.92116.92024.71955.41906.71875.11865.71875.81908.91961.61989.1

PrimoCache L2 1894.31887.91897.31908.21881.91854.11843.21848.31874.31912.81957.3

ST1000NM0011 1.0 1.0 1.0 0.9 1.0 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 2282.32157.02066.51999.81954.01926.31916.81927.81962.62031.12144.9

PrimoCache L2 2271.52144.92054.01988.01941.81913.61903.31915.71948.42016.02127.1

ST1000NM0011 1.9 1.9 1.9 1.9 1.9 1.8 1.8 1.7 1.7 1.7 1.7
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2471.82357.72272.62205.52158.62125.42105.92097.62100.82116.82144.1

PrimoCache L2 2471.92356.02270.42204.32156.72121.12102.92093.72096.82111.62137.1

ST1000NM0011 6.9 6.9 7.0 7.1 7.0 6.8 6.8 6.7 6.6 6.4 6.4
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2563.02492.62431.02374.72327.92285.52246.52214.22184.72158.12136.6

PrimoCache L2 2563.62492.92429.82373.22324.82281.52242.32207.32178.62152.12130.6

ST1000NM0011 23.1 23.9 24.1 23.4 22.8 22.7 22.5 22.3 21.6 21.5 21.8
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 563176541921518324500583488123480037477618480207488677502165509201

PrimoCache L2 484944483296485702488494481762474642471870473168479817489670501080

ST1000NM0011 247 247 245 240 245 238 233 226 219 224 220
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% Write

IOPS    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 292130276102264508255968250113246562245351246755251216259977274550

PrimoCache L2 290758274552262910254462248548244947243623245213249397258054272266

ST1000NM0011 239 242 240 247 242 237 227 222 222 220 213
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% Write

IOPS    -- RND 8K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 79096 75446 72724 70576 69075 68013 67388 67123 67227 67738 68612

PrimoCache L2 79101 75391 72653 70539 69014 67875 67294 66997 67098 67571 68389

ST1000NM0011 220 220 224 228 224 218 218 215 210 204 205
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% Write

IOPS    -- RND 32K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20504 19941 19448 18998 18623 18284 17972 17713 17478 17265 17093

PrimoCache L2 20509 19943 19438 18986 18598 18252 17938 17659 17429 17217 17045

ST1000NM0011 185 191 193 187 182 182 180 178 173 172 174
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IOPS    -- RND 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.101 0.118 0.123 0.128 0.131 0.133 0.134 0.133 0.131 0.127 0.125

PrimoCache L2 0.132 0.132 0.131 0.131 0.132 0.134 0.135 0.135 0.133 0.131 0.127

ST1000NM0011 261.47261.26263.15268.98264.00271.09275.99284.86294.00286.91292.57
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.219 0.231 0.241 0.250 0.255 0.259 0.260 0.259 0.254 0.246 0.233

PrimoCache L2 0.220 0.233 0.243 0.251 0.257 0.261 0.262 0.261 0.256 0.248 0.235

ST1000NM0011 270.21267.05266.66261.52266.90272.71284.60289.98289.74292.78299.74
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.809 0.848 0.880 0.906 0.926 0.941 0.949 0.953 0.951 0.944 0.932

PrimoCache L2 0.809 0.848 0.880 0.907 0.927 0.942 0.951 0.955 0.953 0.947 0.935

ST1000NM0011 293.73291.70284.91280.82288.46294.06293.32299.56304.85312.92311.39
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 3.121 3.208 3.290 3.368 3.436 3.499 3.560 3.612 3.660 3.706 3.743

PrimoCache L2 3.120 3.209 3.291 3.370 3.440 3.506 3.567 3.623 3.671 3.717 3.754

ST1000NM0011 350.67334.23334.81341.71346.83352.10356.33360.20370.93371.51366.86
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 11.1 10.4 11.0 10.8 10.1 9.8 9.7 9.9 9.9 10.5 10.9

PrimoCache L2 13.7 14.1 14.0 14.4 14.6 14.7 14.8 15.2 15.0 16.3 17.1

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

OptaneSSD 900P 5.1 4.8 4.6 4.5 4.6 4.4 4.4 4.4 4.7 4.9 5.1

PrimoCache L2 7.1 6.9 6.8 6.7 6.8 6.7 6.9 7.2 7.3 7.8 8.4

ST1000NM0011 0.1 0.0 0.0 0.1 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 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

PrimoCache L2 1.8 1.9 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.4

ST1000NM0011 0.0 0.0 0.1 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 0.8 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7

PrimoCache L2 0.8 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

ST1000NM0011 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
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