
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
(Q32T1)

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2588.32516.52447.12383.42330.42282.92241.22205.02171.52146.42122.8

PrimoCache L2 2598.12517.02445.52383.02327.32279.42235.82199.22168.22143.32136.9

ST1000NM0011 120.8 74.6 64.1 54.0 47.3 42.3 40.1 38.7 39.3 44.5 117.3
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Data Rate (MB/s)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2596.72535.32475.92422.92373.52324.62279.02237.62197.52161.92129.1

PrimoCache L2 2596.62493.32427.02371.92320.12274.42234.62200.22170.32144.12123.2

ST1000NM0011 120.7 91.3 78.2 70.5 64.1 59.6 57.3 59.6 62.7 72.2 101.6
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2597.32538.22483.62430.82381.92333.42289.52245.72206.32165.62128.1

PrimoCache L2 2597.12492.92428.52370.12320.22275.02235.02201.12170.32142.02121.0

ST1000NM0011 120.3 97.1 84.5 77.5 72.4 71.2 70.2 70.7 75.9 84.3 118.7
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20706 20132 19576 19067 18643 18263 17929 17640 17372 17171 16983

PrimoCache L2 20785 20136 19564 19064 18618 18235 17886 17593 17346 17147 17095

ST1000NM0011 967 597 513 432 378 338 321 310 314 356 938
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IOPS    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 5193 5071 4952 4846 4747 4649 4558 4475 4395 4324 4258

PrimoCache L2 5193 4987 4854 4744 4640 4549 4469 4400 4341 4288 4246

ST1000NM0011 241 183 156 141 128 119 115 119 125 144 203
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IOPS    -- SEQ 512K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 2597 2538 2484 2431 2382 2333 2290 2246 2206 2166 2128

PrimoCache L2 2597 2493 2428 2370 2320 2275 2235 2201 2170 2142 2121

ST1000NM0011 120 97 84 78 72 71 70 71 76 84 119
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IOPS    -- SEQ 1M

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 1.545 1.589 1.635 1.678 1.716 1.752 1.784 1.814 1.841 1.863 1.884

PrimoCache L2 1.540 1.589 1.636 1.678 1.719 1.755 1.789 1.818 1.844 1.866 1.872

ST1000NM0011 33.10253.34162.50074.04584.25394.44799.961103.38101.7890.01934.097
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 6.162 6.311 6.461 6.603 6.741 6.883 7.021 7.150 7.282 7.401 7.514

PrimoCache L2 6.161 6.417 6.592 6.746 6.896 7.033 7.159 7.270 7.371 7.461 7.536

ST1000NM0011 132.51175.29204.03227.12249.23268.96278.76268.69255.10221.58157.58
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 12.32212.60812.88413.16213.43713.71413.97814.24814.50414.77815.038

PrimoCache L2 12.32112.83613.17613.50113.79214.06714.31914.53514.74414.93715.087

ST1000NM0011 265.97329.51378.81413.92440.72448.94454.72450.59420.10378.55269.88

0.000

50.000

100.000

150.000

200.000

250.000

300.000

350.000

400.000

450.000

500.000

% Write

Avg. Latency (ms)    -- SEQ 1M

0 10 20 30 40 50 60 70 80 90 100

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

PrimoCache L2 0.6 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.9 0.9 0.9

ST1000NM0011 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1
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Avg. CPU Usage (%)    -- SEQ 128K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.3 0.3 0.3 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.2

PrimoCache L2 0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.6 0.6 0.6

ST1000NM0011 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.1
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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 0.2 0.2 0.2 0.2 0.2

PrimoCache L2 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

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

OptaneSSD 900P 947.1 932.8 916.5 914.0 905.7 910.1 890.1 904.1 902.6 897.6 904.1

PrimoCache L2 1039.21041.81063.01091.51067.01069.71054.51043.11035.51027.31021.3

ST1000NM0011 0.9 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8
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% Write

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

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 1870.71829.11828.71799.21791.61786.11787.91764.71757.51748.31754.0

PrimoCache L2 2161.22111.82042.91982.11941.21913.31904.01913.71939.91976.02017.4

ST1000NM0011 1.9 1.9 1.9 1.9 1.9 1.8 1.7 1.7 1.8 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 2471.12357.02270.62205.82157.72124.32104.42097.12102.72116.72142.3

PrimoCache L2 2471.92355.72268.22202.72154.32120.82100.92092.32097.02110.62135.7

ST1000NM0011 6.9 6.9 7.0 7.1 7.0 6.7 6.6 6.8 6.6 6.5 6.4
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 2562.92493.72432.02377.82329.52287.12249.42216.72184.92161.12137.5

PrimoCache L2 2563.92492.12431.72375.12325.92283.82244.62209.72179.62153.72131.9

ST1000NM0011 23.0 23.6 24.2 23.7 22.7 22.6 23.4 22.4 21.9 21.1 21.8
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 242451238794234613233983231863232978227862231443231054229776231454

PrimoCache L2 266034266693272129279420273153273854269961267028265084262995261445

ST1000NM0011 241 250 250 243 240 241 233 229 225 220 216
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% Write

IOPS    -- RND 4K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 239455234129234075230297229330228619228854225884224963223787224517

PrimoCache L2 276636270308261497253713248467244908243706244950248308252924258226

ST1000NM0011 242 245 239 243 242 235 222 223 226 219 214
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% Write

IOPS    -- RND 8K

0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 79076 75425 72658 70587 69046 67977 67341 67106 67285 67735 68554

PrimoCache L2 79101 75383 72582 70488 68936 67865 67229 66953 67105 67540 68341

ST1000NM0011 222 221 224 228 225 216 213 217 212 207 203

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

% Write

IOPS    -- RND 32K

0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 20503 19950 19456 19022 18636 18297 17995 17733 17479 17289 17100

PrimoCache L2 20511 19937 19454 19001 18607 18270 17957 17678 17437 17230 17055

ST1000NM0011 184 189 193 189 182 181 187 179 175 169 175
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.128 0.130 0.132 0.132 0.133 0.133 0.136 0.134 0.134 0.135 0.134

PrimoCache L2 0.120 0.120 0.116 0.114 0.116 0.116 0.118 0.118 0.120 0.120 0.119

ST1000NM0011 132.47127.89127.91131.67131.55132.49137.40139.65142.56145.25147.74
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 0.129 0.132 0.132 0.134 0.139 0.140 0.140 0.141 0.139 0.143 0.142

PrimoCache L2 0.115 0.118 0.122 0.126 0.129 0.130 0.131 0.130 0.129 0.126 0.124

ST1000NM0011 132.35130.72133.51131.91132.80135.96144.16143.75141.70146.50149.73
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0 10 20 30 40 50 60 70 80 90 100
OptaneSSD 900P 0.404 0.424 0.440 0.453 0.463 0.470 0.475 0.476 0.475 0.472 0.466

PrimoCache L2 0.404 0.424 0.441 0.454 0.464 0.471 0.476 0.478 0.476 0.474 0.468

ST1000NM0011 144.17144.75142.65140.37142.53147.78149.07147.29150.34154.90157.45
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 1.560 1.604 1.644 1.682 1.716 1.748 1.778 1.804 1.830 1.851 1.871

PrimoCache L2 1.560 1.605 1.645 1.684 1.719 1.751 1.782 1.810 1.835 1.857 1.876

ST1000NM0011 174.19169.87164.95168.98176.26174.88171.14178.45182.75189.22183.28
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0 10 20 30 40 50 60 70 80 90 100

OptaneSSD 900P 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

PrimoCache L2 5.2 4.9 5.0 5.2 5.2 5.3 5.2 5.3 5.3 5.8 6.0

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 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

PrimoCache L2 5.6 5.0 4.8 4.9 4.9 4.9 5.0 5.1 5.2 5.3 5.4

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 0.8 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

PrimoCache L2 1.8 1.8 1.8 1.8 1.8 1.9 1.8 1.9 2.0 2.0 2.1

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 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.3 0.4

PrimoCache L2 0.7 0.8 0.8 0.8 0.8 0.8 0.9 0.8 0.9 0.9 0.8

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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