, Alibaba Cloud TPC-DS: 2.10.1
(-] AlibabaCloud TPC-Pricing: 2.4.0
E-MapReduce Report Date: Mar. 19,2019
TPC-DS . S
Total System Cost Throughput Price / Performance System Availability Date
$559,536.60 | 1,824,283 $0.31 ot Publication
USD QphDS@10000GB USD/QphDS @ 10000GB
Dataset Size' Database Manager Operation System Other Cluster
Software
10,000 GB E-MapReduce CentOS Linux Release N/A Yes
3.16.1 74
() AlibabaCloud DM2 LOAD
o ——————————————— | 1,529.7 or 5,194.2
| il E-MapReduce
| T ger Cuser | 1% 162073 %
I — I 14 %
| D 106k |
| | 0ss
| messon - | TT1
(Master node)  1Bxecsill4xlarge . 44,485.2
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(Worker nodes) | 39%
r I 1,530.8
1%
Benchmarked Configuration
Elapsed Time

Load includes backup = No

RAID = RAID-1 for metadata; SmartFS with 3-way
replication for table data

System Configuration:

Alibaba Cloud E-MapReduce Cluster

Servers:

1 x ecs.sn2ne.8xlarge + 18 x ecs.il.14xlarge

Total Processors/Cores/Threads:

19/520/1,040

Total Memory: | 4,160 GB
Total Storage | 64,856 GB
Storage Ratio: | 6.49

Server Configuration:

Per node (ecs.sn2ne.8xlarge)

Processors: | Intel(R)Xeon(R) Platinum 8163 CPU @ 2.50GHz, 33 MB L3
Memory: | 128 GB
Network: | Bandwidth: 6.0 Gbps, Packet forwarding rate: 2,500,000

Storage Device:

3 x 100 GB SSD Cloud Disk (data disk)
1 x 100 GB SSD Cloud Disk (boot disk)

Server Configuration:

Per node (ecs.il.14xlarge)

Processors: | Intel(R)Xeon(R) CPU E5-2682 v4 @ 2.50GHz, 40 MB L3
Memory: | 224 GB
Network: | Bandwidth: 10.0 Gbps, Packet forwarding rate: 1,200,000

Storage Device:

2 x 1456 GB NVMe SSD Local Disk (data disk)
1 x 100 GB Ultra Cloud Disk (boot disk)

Object Storage Service Configuration:

OSS Standard Storage

Storage Capacity:

10 TB

API Requests Read:

1,000,000 / Day

API Requests Write:

1,000,000 / Day

3. Storage Ratio = Total Storage / SF = 64,856 GB / 10,000 GB

1. Dataset Size includes only raw data (i.e., no temp, index, redundant storage space, etc.).
2. Total Storage = (100 + 100 * 3) (Master node) + (100 + 1,456 * 2) * 18 (Worker nodes) + 10 * 1,024 (OSS) = 64,856 GB
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(-) AlibabaCloud

Alibaba Cloud

TPC-DS: 2.10.1
TPC-Pricing: 2.4.0

E-MapReduce Report Date: Mar. 19,2019
o Unit Price Ext. Price  3-Year Maint.
Description Part Number Src (USD) Qty (USD) (USD)
Licensed Compute Services
Virtual cloud server (China North 2)
ECS Instance ecs.sn2ne.8xlarge ecs.sn2ne.8xlarge 1 713204 3 21,396.12 included
ECS System Disk (SSD Cloud Disk 100GB) Option 1 156.06 3 468.18 included
ECS Data Disk (SSD Cloud Disk 100GB) x 3 Option 1 15606 9 1,404.54 included
Virtual cloud server (China North 2)
ECS Instance ecs.il.14xlarge ecs.il.l4xlarge 1 8,400.11 54 453,605.94 included
- NVMe SSD Local Disk (2 x 1456 GB)
ECS System Disk (Ultra Cloud Disk 100GB) Option 1 78.54 54 4,241.16 included
Licensed Compute Services Sub-Total 481,115.94 0.00
Licensed Software Services
E-MapReduce for emr.sn2ne.8xlarge 1 1,06981 3 3,20943 included
E-MapReduce for emr.il.14xlarge 1 126001 54 68,040.54 included
Licensed Software Services Sub-Total 71,249.97 0.00
Licensed Storage Services
OSS Standard Storage (China North 2) 1 224024 3 6,720.72 included
- Storage 10TB
- API Requests Read: 1,000,000 / day
- API Requests Write: 1,000,000 / day
Licensed Storage Services Sub-Total 6,720.72 0.00
Other Components
Lenovo 120S-141AP Laptop (Includes spares) 81A5001UUS 2 14999 3 449.97
Other Components Sub-Total 449.97 0.00
1 = Alibaba Cloud, 2 = BestBuy.com 3-Year Cost of Ownership: 559,536.60
All Licensed Services prices are based on 1-year pre-paid subscriptions. QphDS@10000GB: 1,824,283
Audited by Francois Raab, InfoSizing $/QphDS@10000GB: 0.31

pricing@tpc.org. Thank you.

Prices used in TPC benchmarks reflect the actual prices a customer would pay for a one-time purchase of the stated components.
Individually negotiated discounts are not permitted. Special prices based on assumptions about past or future purchases are not
permitted. All discounts reflect standard pricing policies for the listed components. For complete details, see the pricing sections of
the TPC benchmark specifications. If you find that the stated prices are not available according to these terms, please inform at

Alibaba Cloud
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. Alibaba Cloud TPC-DS: 2.10.1
(-) AlibabaCloud TPC-Pricing: 2.4.0
E-MapReduce Report Date: Mar. 19,2019
Metrics Details:
Name Value Unit
Scale Factor (SF) 10,000 GB
Streams 4 Stream
Queries (Q) 396 Queries
T_load 5,194.2 Second
TId 0.0578 Hour
T pt 18.0082 Hour
T ttl 44,485.2 Second
T tt2 45,836.8 Second
T_dml 1,530.8 Second
T_dm2 1,529.7 Second
T tt 25.0895 Hour
T dm 0.8502 Hour
Load Step Start End (sec.) (hh:mm:ss)
Build 03/09/19 17:52:53.34 03/09/19 19:19:27.48 5,194.14 1:26:34
Audit 03/09/19 19:19:27.48 03/09/19 20:01:08.05 2,500.57 0:41:41
Finish 03/09/19 20:01:08.05 03/09/19 20:01:08.06 0.01 0:00:00
Reported 03/09/19 17:52:53.34 03/09/19 20:01:08.05 5,194.15 1:26:34
Test Start End (sec.) (hh:mm:ss)
Power 03/09/19 20:17:46.11 03/10/19 00:47:53.40 16,207.29 4:30.07
Thruput-1 03/10/19 00:47:53.42 03/10/19 13:09:18.53 44,485.11 12:21:25
Thruput-2 03/10/19 13:34:49.32 03/11/19 02:18:46.04 45,836.72 12:43:57
DM-1 03/10/19 13:09:18.55 03/10/19 13:34:49.31 1,530.76 0:25:31
DM-2 03/11/19 02:18:46.05 03/11/19 02:44:15.68 1,529.63 0:25:30
Stream Start End (sec.) (hh:mm:ss)
Pt-0 03/09/19 20:17:46.11 03/10/19 00:47:53.40 16,207.29 4:30.07
Tt1-1 03/10/19 00:47:53.42 03/10/19 13:06:49.69 44,336.27 12:18:56
Ttl1 - 2 03/10/19 00:47:53.42 03/10/19 13:09:18.53 44,485.11 12:21:25
Tt1 -3 03/10/19 00:47:53.42 03/10/19 12:27:00.19 41,946.77 11:39:07
Tt1 -4 03/10/19 00:47:53.42 03/10/19 13:00:49.31 43,975.89 12:12:56
T2 -5 03/10/19 13:34:49.32 03/11/19 02:18:46.04 45,836.72 12:43:57
Tt2 -6 03/10/19 13:34:49.32 03/11/19 02:15:31.14 45,641.82 12:40:42
Tt2 -7 03/10/19 13:34:49.32 03/11/19 02:07:35.14 45,165.82 12:32:46
Tt2 - 8 03/10/19 13:34:49.32 03/11/19 01:34:59.68 43,210.36 12:00:10
DMtl - 1 03/10/19 13:09:18.55 03/10/19 13:22:22.44 783.90 0:13:04
DMt1 - 2 03/10/19 13:22:22.45 03/10/19 13:34:49.31 746.85 0:12:27
DMt2 - 3 03/11/19 02:18:46.05 03/11/19 02:31:12.23 746.18 0:12:26
DMt2 - 4 03/11/19 02:31:12.24 03/11/19 02:44:15.68 783.44 0:13:03
Alibaba Cloud
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Timing Intervals for Each Query (In Seconds)
Query Stream 0 Stream 1 Stream 2 Stream 3 Stream 4 Min 25%tile  Median  75%tile Max Stream 5 Stream 6 Stream 7 Stream 8 Min 25%tile  Median  75%tile Max
1 417 218.4 3418 97.0 4947 97.0 188.1 280.1 380.0 4947 155.0 154.1 406.3 122.0 122.0 146.1 154.6 2178 4063
2 726 161.1 208.0 855 203.8 855 1422 1825 204.9 208.0 2225 183.6 307.0 560.1 183.6 2128 264.8 3703 560.1
3 293 3185 102.5 115.7 121.0 102.5 1124 1184 170.4 3185 2736 1296 108.5 2758 108.5 1243 201.6 2742 2758
4 514.0 960.5 650.8 678.1 853.3 650.8 6713 765.7 880.1 960.5 780.5 661.6 580.7 1,384.4 580.7 641.4 721.1 9315 13844
5 166.3 370.9 762.1 2915 4233 2915 351.1 397.1 508.0 762.1 381.6 2475 326.2 278.7 2475 2709 302.5 3401 3816
6 36.4 310.2 324.0 74.4 589.2 74.4 2513 317.1 390.3 589.2 484.3 1939 118.7 170.1 118.7 157.3 182.0 2665 484.3
7 63.3 153.9 118.1 180.3 167.2 118.1 145.0 160.6 1705 180.3 164.9 2848 2251 390.4 164.9 210.1 255.0 3112 3904
8 68.0 667.2 4257 3238 2203 2203 2979 3748  486.1 667.2 3976 3119 2088 4746 208.8 286.1 3548 4169 4746
9 540.1 21946 2556.7 2,037.8 21407 2,037.8 21150 2167.7 2,2851 2556.7 22948 2,7647 12540 2,160.2 12540 19337 22275 24123 2,764.7
10 85.2 1333 3935 934.9 181.1 1333 169.2 2873 528.9 934.9 1442 297.0 3259 295.7 1442 257.8 296.4 3042 3259
11 182.7 359.2 4125 316.8 619.3 316.8 348.6 3859  464.2 619.3 358.6 303.0 4487 4457 303.0 3447 4022 4465 4487
12 204 338.6 3442 238.1 537.6 238.1 3135 3414 3926 537.6 264.1 48.7 375.1 47.0 47.0 48.3 156.4 2919 3751
13 85.6 137.7 4229 4447 1226 1226 1339 2803 4284 4447 309.0 174.4 2538 339.6 174.4 234.0 2814 316.7 339.6
14 932.8 29175 25957 29166 25539 25539 25853 2756.2 2,916.8 29175 1,853.1 2,623.0 3,0235 3237.1 18531 24305 28233 3,0769 3237.1
15 41.0 89.1 470.0 581.9 107.2 89.1 102.7 2886  498.0 581.9 165.0 203.2 116.3 1456 116.3 1383 155.3 1746 2032
16 162.8 228.0 789.1 360.9 2444 228.0 2403 302.7  468.0 789.1 346.1 285.2 320.2 376.3 285.2 3115 333.2 3537 376.3
17 112.0 248.4 595.0 208.7 2497 208.7 2385 249.1 336.0 595.0 377.0 358.6 342.0 2884 2884 3286 350.3 3632 3770
18 84.1 3446 355.0 390.1 360.8 3446 3524 357.9 368.1 390.1 2149 269.9 184.1 361.4 184.1 207.2 2424 2928 3614
19 51.4 179.6 100.5 2526 2117 100.5 159.8 195.7 2219 2526 1154 2116 57.4 266.6 57.4 100.9 163.5 2254  266.6
20 339 584.9 749 2372 575.9 749 196.6  406.6 578.2 584.9 117.0 109.5 1278 722 722 100.2 1133 119.7 1278
21 35 1125 4.7 825 55 4.7 53 44.0 90.0 1125 285.7 84 53 515 53 76 30.0 1101 2857
22 128 128 206 221.0 53.1 128 18.7 36.9 95.1 221.0 205 16.0 159 1273 159 16.0 183 472 1273
23 14915 2,087.0 23259 2,6557 21883 2,087.0 21630 2257.1 24084 26557 2,171.0 1,8835 20985 25039 18835 20448 21348 22542 25039
24 469.9 1,568.2 2,001.3 1,009.8 954.6 954.6 996.0 1,289.0 1,676.5 2,001.3 13994 17237 14505 27095 13994 14377 15871 1,970.2 27095
25 2234 1,188.8 686.0 7819 11577 686.0 7579 969.8 11655 1,188.38 126.5 1783  449.1 467.7 126.5 165.4 3137 4538 4677
26 455 3783 2419 935 146.6 935 1333 1943 276.0 3783 150.5 87.2 110.7 2432 87.2 104.8 130.6 1737 2432
27 62.0 202.6 131.8 2777 200.1 131.8 183.0 201.4 2214 2777 158.6 1239 96.4 2633 96.4 117.0 1413 1848 2633
28 225.0 3746 670.6 262.7 616.4 262.7 3466 4955 630.0 670.6 312.1 319.0 4272 396.6 312.1 3173 357.8 4043 4272
29 1411 2633 294.4 261.2 3326 261.2 262.8 2789 304.0 3326 147.2 188.3 4686 4243 147.2 178.0 306.3 4354 4686
30 419 339.0 5336 461.1 162.5 162.5 2949  400.1 479.2 533.6 320.2 351.1 672.0 915 915 263.0 3357 4313 6720
31 157.2 692.3 536.7 236.0 638.3 236.0 4615 587.5 651.8 692.3 217.2 3205 264.8 2177 217.2 2176 2413 2787 3205
32 58.4 103.8 61.5 75.4 147.2 61.5 719 89.6 1147 147.2 94.7 606.3 216.1 101.0 94.7 99.4 158.6 3137 606.3
33 97.4 193.6 140.7 557.4 577.1 140.7 180.4 3755 562.3 577.1 588.1 3934 1222 258.1 1222 2241 3258 4421 5881
34 474 68.8 130.7 65.4 197.5 65.4 68.0 99.8 147.4 1975 1232 150.2 85.2 2194 85.2 1137 136.7 1675 2194
35 1136 517.5 317.2 285.0 889.7 285.0 309.2 417.4 610.6 889.7 3109 362.3 646.9 335.2 3109 329.1 3488 4335 6469
36 93.6 2925 362.2 302.7 390.1 2925 300.2 3325 369.2 390.1 1976 4304 519.8 4029 197.6 3516 4167 4528 5198
37 476 161.6 126.7 146.0 99.1 99.1 119.8 136.4 1499 161.6 167.0 103.0 175.7 168.2 103.0 151.0 167.6 1701 1757
38 1279 361.2 436.4 4642 4418 361.2 4176  439.1 4474 464.2 645.4 396.6 741.1 296.7 296.7 3716 521.0 6693 741.1
39 36.8 104.6 577.4 2414 283.7 104.6 207.2 262.6 357.1 5774 169.0 154.1 1,100.0 85.9 859 137.1 1616 401.8 1,100.0
40 102.4 208.8 952.3 343.0 2408 208.8 2328 2919 4953 952.3 219.1 8753 2352 2729 219.1 231.2 254.1 4235 8753
41 14 513 22 404 1.7 1.7 21 213 43.1 513 15.0 309 1.7 1.7 1.7 1.7 84 19.0 309
42 349 38.7 53.4 55.6 63.5 38.7 49.7 545 57.6 63.5 186.3 399 4174 95.4 399 815 1409 2441 4174
43 67.8 258.7 113.7 161.7 192.8 1137 149.7 1773 209.3 258.7 524 1324 130.4 89.0 524 79.9 109.7 1309 1324
44 137.2 301.0 2824 158.8 286.1 158.8 2515 2843 289.8 301.0 156.7 7516 4221 237.0 156.7 216.9 3296 5045 7516
45 334 1737 1421 776 3238 776 126.0 157.9 211.2 3238 1986  464.2 161.2 107.2 107.2 1477 179.9 2650 464.2
46 61.5 2774 64.4 115.4 178.8 64.4 102.7 147.1 2035 2774 1216 158.6 3326 523.1 1216 149.4 2456 3802 523.1
a7 797 2497 184.1 3449 95.0 95.0 161.8 216.9 2735 3449 1028 4721 386.7 3529 102.8 2904 369.8 4081 4721
48 90.3 270.8 92.0 200.9 256.3 92.0 1737 2286 259.9 2708 2947  459.1 879.8 1748 1748 264.7 376.9 5643 879.8
49 149.8 3755 200.1 308.3 585.9 200.1 2813 3419 4281 585.9 7819 4327 2157 2724 2157 258.2 352.6 5200 7819
50 705.8 1,149.7 897.3 9440 1.297.0 897.3 9323 10469 11865 1,297.0 824.0 883.8 9246 1,049.2 824.0 868.9 904.2 955.8 1,049.2
51 61.0 683.9 1234 160.7 188.2 1234 151.4 1745 312.1 683.9 180.8 609.8 111.2 2579 111.2 163.4 2194 3459 609.8
52 349 39.7 115.8 1143 2205 39.7 95.7 115.1 142.0 2205 136.1 179.0 149.1 165.3 136.1 1459 157.2 168.7 179.0
53 399 90.3 2457 104.1 431.0 90.3 100.7 1749 2920 4310 2233 1739 64.6 854 64.6 80.2 129.7 186.3 2233
54 776 200.7 201.7 1628 4083 162.8 191.2 201.2 2534 408.3 137.4 185.9 2135 264.9 137.4 1738 199.7 2264 2649
55 35.6 1175 2133 939 2113 93.9 1116 164.4 2118 2133 75.0 37.0 314.4 2156 37.0 655 1453 2403 3144
56 100.8 236.9 202.1 1436 194.1 1436 1815 198.1 2108 236.9 7128 368.5 150.4 219.1 150.4 2019 2938 4546 7128
57 60.4 199.2 176.2 283.7 148.6 148.6 169.3 187.7 2203 283.7 762.1 168.8 159.9 140.6 140.6 155.1 164.4 317.1 7621
58 81.8 595.7 1412 381.1 679.4 141.2 321.1 488.4 616.6 679.4 160.1 2793 4197 2292 160.1 2119 2543 3144 4197
59 1334 742 2771 1523 785.7 74.2 1328 2147 4043 785.7 2949 3419 268.0 289.6 268.0 284.2 2923 306.7 3419
60 100.6 279.4 412.0 584.2 516.5 279.4 3789 4643 533.4 584.2 886.7 1179 2189 2796 1179 193.7 2493 4314 886.7
61 93.2 667.6 2934 692.9 1753 1753 2639 4805 673.9 692.9 2752 116.3 195.1 1824 116.3 165.9 188.8 2151 2752
62 26.6 55.4 1405 2326 711 554 67.2 105.8 163.5 2326 150.3 1103 2555 143.0 1103 134.8 146.7 1766 2555
63 40.8 3235 922.6 108.4 1495 108.4 139.2 2365 4733 9226 206.1 279.7 98.6 163.3 98.6 147.1 184.7 2245 2797
64 4219 712.0 9257 13753 4946 4946 657.7 8189 10381 13753 891.2 584.6 861.2 861.5 584.6 792.1 861.4 8689 891.2
65 76.0 2176 479.1 182.1 2523 182.1 208.7 235.0 309.0 479.1 4319 2055 13575 296.1 2055 2735 364.0 663.3 13575
66 64.1 233.0 68.7 1453 317.2 68.7 126.2 189.2 254.1 317.2 420.0 155.1 2133 370.2 155.1 198.8 2918 3827 4200
67 23854 34853 33138 33453 32555 32555 3,299.2 3329.6 3,380.3 34853 7,069.7 6,829.8 57346 3,870.8 38708 5268.7 6,282.2 68898 7,069.7
68 713 354.8 1405 104.0 260.8 104.0 1314 200.7 2843 354.8 320.1 485.2 235.7 2615 235.7 255.1 290.8 3614 4852
69 69.9 334.1 561.3 314.2 943.2 314.2 329.1 4477 656.8 943.2 746.1 433.6 200.7 1824 1824 196.1 317.2 5117 746.1
70 117.7 2740 3753 199.7 1176 1176 179.2 236.9 2993 3753 456.2 179.2 494.2 937.7 179.2 387.0 475.2 605.1 937.7
71 83.8 1756 165.8 2379 208.4 165.8 173.2 192.0 2158 2379 204.0 2733 2433 106.4 106.4 179.6 2237 2508 2733
72 85.1 1,016.8 2913 4075 671.9 2913 3785 539.7 758.1 1,016.8 386.5 1635  402.0 732.1 163.5 330.8 3943 4845 7321
73 40.6 98.2 531.8 146.8 1954 98.2 134.7 1711 2795 531.8 139.0 146.9 49.3 154.9 49.3 116.6 143.0 1489 1549
74 158.7 202.4 2815 7953 503.9 2024 261.7 392.7 576.8 7953 301.3 2474 2476 672.6 2474 2476 2745 3941 6726
75 2823 440.5 459.0 459.0 3718 3718 4233 4498 4590 459.0 13746 651.4 3809 4833 3809 4577 567.4 8322 13746
76 103.1 7953 500.6 2356 147.1 147.1 2135 368.1 5743 7953 314.7 1423 150.7 2305 1423 1486 190.6 2516 3147
7 119.2 2225 2453 364.3 203.9 203.9 2179 2339 275.1 364.3 185.6 806.9 2146 167.0 167.0 181.0 200.1 362.7 806.9
78 7328 9952 11019 11626 1,382.6 9952 10752 1,1323 12176 13826 1,054.7 1,669.2 860.7 885.6 860.7 879.4 970.2 12083 1,669.2
79 65.3 2353 105.9 165.2 181.2 105.9 150.4 1732 194.7 2353 136.0 184.7 2895  406.7 136.0 1725 237.1 3188  406.7
80 515.4 1,0116 1,187.1 750.2 591.9 591.9 710.6 8809 10555 1,187.1 1,121.0 751.8 934.0 684.8 684.8 735.1 8429 980.8 1,121.0
81 54.8 3777 308.7 101.2 339.4 101.2 256.8 324.1 349.0 3777 2827 4045 10069 4589 2827 374.1 4317 5959 1,006.9
82 83.4 2475 160.8 163.1 189.1 160.8 162.5 176.1 203.7 2475 207.5 3109 3923 1418 1418 191.1 259.2 3313 3923
83 253 198.4 4033 181.8 269.2 181.8 1943 2338 302.7 4033 1709 299.2 1734 290.5 1709 1728 232.0 2927 299.2
84 16.9 101.1 158.8 189 505.7 189 80.6 130.0 2455 505.7 100.5 330.4 274 347 274 329 67.6 1580 3304
85 458 184.4 2478 116.4 163.3 116.4 151.6 1739 2003 2478 164.6 3243 209.3 153.4 153.4 161.8 187.0 2381 3243
86 56.3 308.2 175.8 253.0 3129 1758 2337 280.6 309.4 3129 1113 166.0 556.4 208.5 1113 152.3 187.3 2955 5564
87 151.9 554.5 622.3 624.4 398.0 398.0 5154 588.4 622.8 624.4 4317 5419 840.5 5046 4317 4864 5233 616.6  840.5
88 2113 2247 334.6 9499 4545 2247 307.1 394.6 578.4 949.9 456.5 409.3 2924 2843 2843 2904 3509 4211 4565
89 40.7 157.0 41.0 1737 727 41.0 64.8 1149 161.2 1737 3726 262.9 1353 1717 1353 162.6 2173 2903 3726
90 231 55.1 318.6 283 137.7 283 48.4 96.4 182.9 318.6 1939 306.8 51.8 929 51.8 826 1434 2221 3068
91 19.0 107.3 1755 63.7 1495 63.7 96.4 1284 156.0 1755 3234 299.2 775 717 717 76.1 188.4 3053 3234
92 325 2156 168.4 35.4 136.1 354 1109 1523 180.2 2156 303.4 846 623.3 80.6 80.6 836 194.0 3834 6233
93 1212 735.9 496.6 862.8 390.7 390.7 470.1 616.3 767.6 862.8 479.2 873.2 5245  404.2 404.2 460.5 501.9 6117 8732
94 87.9 1,071.8 188.2 246.1 363.5 188.2 2316 304.8 5406 10718 4115 377.1 2984 2233 2233 2796 337.8 3857 4115
95 421.4 6114 14732 1049.7 699.2 611.4 677.3 8745 11556 14732 1,170.5 551.7 649.2 653.1 551.7 624.8 651.2 7825 1170.5
I — — _ —
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96 35.2 2575 46.8 389.3 943 46.8 824 1759 290.5 389.3 36.5 2352 146.2 118.8 36.5 98.2 1325 1685 2352
97 116.0 995.2 1356 4933 289.4 1356 251.0 3914 618.8 995.2 256.4 208.6 290.5 909.5 208.6 2445 2735 4453  909.5
98 445 1442 103.4 1313 208.0 103.4 1243 137.8 160.2 208.0 2154 337.6 2356 1419 1419 197.0 2255 2611 3376
99 59.2 130.1 102.1 464.6 545.6 102.1 123.1 2974 484.9 545.6 4213 130.2 265.8 97.6 97.6 122.1 198.0 3047 4213
Timing Intervals for Each Refresh Function (In Seconds)
DMFx R-Runl R-Run2 R-Run3 R-Run4 Min 25%tile  Median  75%tile Max
LF_CR 46.3 385 429 411 385 40.5 42.0 438 46.3
LF_CS 265.2 261.0 2795 267.2 261.0 264.2 266.2 2703 2795
LF_I 84.0 90.3 49.0 80.2 49.0 724 82.1 85.6 90.3
LF_SR 46.7 39.4 39.4 40.5 394 394 40.0 42.1 46.7
LF_SS 375.2 3459 346.4 363.0 3459 346.3 354.7 366.1 375.2
LF_WR 315 36.0 36.1 36.3 315 349 36.1 36.2 36.3
LF_ WS 166.1 171.4 182.7 1756 166.1 170.1 1735 177.4 182.7
DF_CS 330.2 3443 368.4 355.2 330.2 340.8 349.8 358.5 368.4
DF_SS 358.7 358.4 357.1 376.6 357.1 358.1 358.6 363.2 376.6
DF_WS 329.2 3255 335.1 364.6 3255 3283 3322 3425 364.6
DF_| 121.2 137.7 113.2 139.6 113.2 119.2 129.5 138.2 139.6
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