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processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 96 50 0 15 14 34 9 12 2 2 141 26 0 158 7 148 34 31 28
4 294 586 0 74 80 136 77 68 18 4 406 127 0 414 40 373 264 160 146
8 1008 2093 0 198 180 439 285 678 134 8 1324 454 0 949 85 837 719 1092 830
16 2709 10915 0 560 484 1279 906 1882 320 16 3648 1820 0 2539 228 1979 1824 2619 1905
32 7247 31232 0 1190 864 2617 1980 4420 680 32 14223 4856 0 4335 412 5139 4923 7182 5315
64 16043 126807 0 2810 1999 6290 6233 12434 1942 64 19113 12616 0 9907 930 10005 17405 15900 10080

processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 2.5 4.9 47.7 10.1 33.5 4.1 2.3 0.9 2.0 2 176.1 157.4 178.8 163.8 171.7 152.9 141.2 155.4 158.5
4 6.4 2.3 98.4 45.0 69.7 5.3 2.4 3.1 2.6 4 152.9 152.6 191.6 185.4 170.5 154.8 151.2 153.2 140.9
8 7.5 3.2 140.9 87.0 89.2 29.5 4.0 3.2 3.0 8 176.6 162.1 194.1 211.4 178.7 178.0 172.7 161.9 147.2
16 9.9 13.7 229.4 84.8 172.6 20.2 2.5 3.6 4.0 16 185.4 168.2 300.0 236.8 277.7 171.3 170.9 164.2 161.2
32 40.3 15.0 317.2 146.2 268.3 55.3 4.3 6.7 66.3 32 221.8 201.2 387.4 264.5 365.9 226.7 186.9 200.5 224.3
64 14.6 18.6 356.9 118.8 264.9 49.6 5.5 8.4 53.3 64 189.9 192.5 389.8 242.4 377.7 212.4 187.5 189.6 192.3
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Message Traffic Comparison by Node
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Maximum Variance by Node in Idle Time

0

50

100

150

200

250

300

350

400

2 4 8 16 32 64

acwnxExExDxExExDx gradientyEyEyDyEyEyDy nobalzEzEzDzEzEzDz
random

receive

send

cube

sbn

sbz

{E{D{E{D{E{E{D{E{E{D{|E|D|E||E|D|E| |D|E|E||D|E|E| |E|D||E|D|}E}E}D}}E}E}D} }E}D}E}}E}D}E} }E}E}D}}E}E}D}~D~E~E~~D~E~E~
~D~E~E~~D~E~E~~D~E~E~~D~E~E~ ~E~D~E~~E~D~E~~E~D~E~~E~D~E~
~E~D~E~~E~D~E~
~D~E~E~~D~E~E~~D~E~E~~D~E~E~
~D~E~E~~D~E~E~�D�E�D��D�E�D� �E�D�E��E�D�E� �D�E��D�E��E�D�E��E�D�E��E�D�E� �E�E�D��E�E�D��E�E�D� �E�D��E�D��E�D��E�D�E�E�D�E�E�D�E�D��E�E�D��E�E�D�

�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D�

�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�

�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E�

�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E��E�D�E��E�D�E�

�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�E��D�E�E��D�E�D�E�E�D�E�E�D�E�

�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D�
�E�D��E�D��E�D��E�D�
�E�D��E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E�
�E�D��E�D��E�D��E�D�
�E�D��E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�
�E�E�D��E�E�D��E�E�D��E�E�D�
�E�E�D��D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�
�D�E�E��D�E�E��D�E�E��D�E�E�
�D�E�E��D�E�D��D�E�D��D�E�D��D�E�D�
�D�E�D�
�E�D�E��E�D�E��E�D�E��E�D�E�
�E�D�E�
�D�E��D�E��D�E��D�E�
�D�E�

Total Time to Complete

0.00

50.00

100.00

150.00

200.00

250.00

300.00

350.00

400.00

2 4 8 16 32 64

acwn�D�E�E�D�E�D�
gradient�D�E�E��D�E�E� �E�D��E�D� nobal�D�E�E�D�E�D� random

receive

send

cube

sbn

sbz

zw���Hû�ù�ø5�È Aõ�ø���Gfö{�ÉöD����ø��¾
oÿ����N*
u�s



processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 58 40 0 13 51 25 15 12 7 2 133 23 0 181 24 207 141 118 109
4 198 979 0 67 786 191 110 166 90 4 398 284 0 496 174 345 503 404 406
8 515 4348 0 151 1699 540 512 692 228 8 1083 810 0 1011 334 878 2201 1264 786
16 1268 17498 0 347 4630 1568 1414 2127 802 16 3685 2265 0 2017 986 1880 6034 4997 4519
32 3239 53961 0 804 5036 3767 5540 6704 2461 32 10355 5693 0 4121 1192 4002 20812 23958 11251
64 7713 207489 0 1649 22424 10120 12408 27772 6951 64 24947 14520 0 8417 4184 8217 45107 53580 33947

processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 3.1 3.3 102.3 65.9 1.1 27.3 1.9 1.7 1.9 2 437.2 466.8 516.3 387.3 465.7 478.8 484.3 464.3 459.9
4 10.9 9.4 360.2 108.5 70.6 20.3 4.6 6.0 6.7 4 340.0 330.1 569.7 429.7 346.9 332.8 343.4 328.0 309.5
8 38.0 19.2 335.2 127.8 20.6 25.6 14.3 14.9 17.9 8 319.7 309.4 480.4 415.1 314.3 315.5 327.6 310.4 301.8
16 59.2 25.2 630.5 254.9 111.5 56.3 9.6 20.3 21.5 16 317.7 317.4 630.6 442.6 347.5 338.3 348.1 315.6 328.6
32 87.7 34.4 673.4 295.6 241.9 71.0 16.4 24.6 23.3 32 363.1 338.8 630.6 477.4 365.9 350.8 327.0 330.3 339.8
64 115.4 42.1 1,378.5 534.6 640.2 132.5 19.0 30.1 52.2 64 372.6 331.7 1,378.2 654.3 786.4 396.4 332.7 326.4 330.6
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processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 28 172.02 0 16 498 75 80 94 23 2 49 520 0 139 91 118 131 258 110
4 191 862 0 54 1306 274 469 353 179 4 274 285 0 301 140 247 690 645 561
8 464 3618 0 144 2609 877 1256 1553 598 8 663 784 0 689 344 653 1590 2293 1614
16 1073 10162 0 333 5783 2503 4989 4365 2403 16 1595 1508 0 1227 627 1174 4081 4426 5277
32 2368 32184 0 810 11318 6568 19058 16356 7462 32 3852 3907 0 3029 1393 2762 15809 11819 14592
64 5292 89605 0 1603 23072 16579 46250 33719 22377 64 7070 7292 0 5420 2626 5410 39601 22691 40512

processors acwn gradient nobal random receive send cube sbn sbz processors acwn gradient nobal random receive send cube sbn sbz
2 7.4 50.9 124.3 79.0 2.7 9.1 5.2 7.1 1.5 2 132.8 133.0 322.0 317.2 258.5 264.4 219.1 256.3 266.9
4 53.5 23.9 204.2 58.6 34.3 20.4 12.1 12.9 4.5 4 268.2 211.7 321.5 245.4 216.2 209.5 252.4 204.7 230.4
8 37.8 35.5 358.9 64.7 74.5 87.5 12.3 12.7 14.5 8 243.6 241.9 360.5 267.6 252.4 267.3 251.9 226.2 231.0
16 140.3 58.2 360.4 141.9 76.9 76.3 26.7 32.9 21.2 16 295.1 231.5 360.5 254.8 234.4 239.0 184.0 206.4 229.5
32 160.2 86.0 397.1 221.5 145.2 75.8 28.6 45.5 32.0 32 297.1 254.0 397.2 321.8 275.3 250.7 253.7 242.8 234.3
64 128.0 68.7 585.4 186.4 172.7 127.8 39.3 52.1 31.1 64 274.0 247.7 585.3 306.1 311.1 294.3 275.5 232.5 238.6
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Message Traffic Comparison by Node
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Maximum Variance by Node in Idle Time
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