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Topology of Erlangen systems: Emmy + Meggie
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Reminder — Access to performance monitoring

https://www.hpc.rrze.fau.de/HPC-Status/job-info.php

= The required “AccessKey” can be found in STDOUT of jobs on
Emmy (and Meggie)

=== JOB_STATISTICS ===

=== current date : Sun Aug 21 15:15:16 CEST 2016

= Job-1ID I 647692 .eadm

= Job-Name : 75

= Queue - devel

= PBS_O_WORKDIR - /home/woody/unrz/unrz143/xx-ccm+

= Requested resources: ncpus=1,neednodes=4:ppn=40,nodes=4:ppn=40,walltime=00:30:00

= Used resources : cput=00:32:18,mem=1515348kb,vmem=15194140kb ,wal Itime=00:03:13
= Node list : e0108,e0107,e0106,e0105

= AccessKey : 1le64c726

= Monitoring data is typically kept for 2-4 weeks.
(Currently longer due to preparation of Cluster-2020 proposal)
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https://www.hpc.rrze.fau.de/HPC-Status/job-info.php

=== Monitoring data ===

elapsed time : 30562.0 s
average 1 minute load : 19.6
average memory used : 3346.6 MB per node
avg any floating point rate (5P + Z4DP) : 17450.0 MFlopss per node (SP + Z2#¥DP)
average SP fleoating point rate : 10278.0 MFlop/s per node
average DP floating point rate : 3586.0 MFlop/s per node
average memory bandwidth (read+writel : 30254.6 MB/s per node
average memory read bandwidth : 25387.3 MB/s per node
average memory write bandwidth : 4867.3 MB/s per node
average clock fregquency : 2366.6 MHz
average chip RAPL-power : 112.7 W
average dram RAPL-power H 12,3 W
estimated total incoming Ethernet data : 18961.0 MB aggregated
estimated total outgoing Ethernet data : 3103.7 MB aggregated
1 minute load memory used [MB] any MFlop/s (SP + 2%DP)
+ w0kt a0 ki
4y 30 k 30 k
® 20 k 20 k -
10 k 19 k === job environment ===
. a + . a - SLURM_EXPORT_ENV=NONE
12; 00 14: 00 1600 18:00 12; 00 .0 16:00 18: 00 12:00 14:00 16: 00 18: 00 SLURM JOB MAME=ccmtest intel
B no507 1.1 / 20.2/ 19.6 B #0607 3891.2 / 4009, 3/ 3812.6 B #0507 181.2 / 17783, 2/ 17025.1 SLURM_PRIC_PROCESS=0
B n0608 0.0 f 20.2/ 19.6 0 n0608 3508.6 / 3308.6/ 3294.5 H n0608 0.0 18803, 4/ 18082.3 SLURM_SUBMIT_DIR=/1xfs/unrz/unrzl43/STAR-TE
B nOS09 0.0 / 20.2/ 19.8 B nos09 3346.4 / 3346, 4/ 3331.4 B noses 0.0/ 20220,9/ 19439.5 SLURM SUBMIT HOST=meggiel.rrze.uni-erlangen
B n0&E10 0.0 / 20,2/ 19.6 B no&l0 3303.4 / 3303.8/ 3290.1 B n0&L0 0.0/ 1B8711.5/ 17562.0 SLURM UMASK=GO77
O n0&11 0.0 / 20.2/ 19.6 O n0&11 3276.2 / 3276.2/ 3262.0 O n0&11 0.0 / 17515.3/ 16787.7 SLURM GET USER EMy=1
O mo612 0.1 / 20,2/ 19.6 0O mo&12 3279.1 / 32796/ 3266.2 0 nos12 0.0 / 180216/ 17301.8 -~ -
W n0E13 0.0 / 20,4/ 19.6 W no&13 3280.4 / 5280.7/ 3267.3 W no&13 0.0 17097.9/ 16389. 2
B n0514 0.0/ 20,2/ 19.6 B no&l4 3261.4 / 32617/ 3248.9 B nGEl4 0.0/ 17302, 9/ 16612.5 === igh script ===
281217-1915 cur/max/avg == AVG 19.6 2B1217-1915 cur/max/avg == AVG 3346.6 281217-1915 cur/max/favg == AVG 17450.0 === pt ===
1/bi R
SP MFlop/s DP MFlop/s memory bandwidth [MB/s] (read+write) i-ség':ll'gab???ob?name=ccmtest_intel
a0 k + 5@ k$ #SBATCH - -partition=work
| 2 el P #SBATCH - -nodes=8
30 k| | — #SBATCH --time=9:00:00
o | =k #SBATCH - -export=NONE
| 16 k { 20 k
10 k = | 16 k # star-ccm+ arguments _
r 1 [ i CCMARGS="test.java -load test.sim"
° 12: 00 14: 00 16: 00 18: 68 e 12: 60 14:00 16: 00 18: 60 e 12:00 14:00 16: 00 18: 00 B i Eu the Eime e o $m e b cmn
W n0s07 135.3 / 10439.7/ 10064. 0 W nos07 22.9 / 3669.5/ 3480.5 W n0s07 26.7 / 30925, 4/ 29745.5
B mos08 0.0 / 11118.8/ 10673.5 B n0os08 0.0 f 3519, 6/ 3704. 4 18.1 / 326341/ 31368. 6
W =nEna nonog 1MMam & 11 AEA A W =nEmo L Mas 1 El=T=1 I 11 3 s [EAN aF AANT N
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Example: Resource Oversubscription

= |_oad of ~100 on some nodes??

memory used [ME] any MFlop/s (SP + 2+%DP) memory bandwidth [MB/s]

40 k 40 k 40 k

30 k 30 k| 30 k

20 k -t 20 k | 20 k

10 k 10 k 10 k | Sy SR BT AR Soaet L

e s
wed 00:00 Wed D6:00 Wed 12:00  Wed 18:00 © Wed 00:00  wed 05:00  wed 12:00  wed 16:00 © Wed 00:00  wed 05:00  wed 12:00  wed 18:00

W =1029 18656.1/ 18916.1/ 16637.0 B =1023 31640.9/ 32080.7/ 23576.5 W =1029 14328. 6/ 14786.3/ 121¢1.7
O =10628 18659.1/ 18662.1/ 16640.7 B 1028 31843. 4/ 32104.0/ 23673.9 O =10628 14308.7/ 15110.8/ 12147.3
W 21027 18675.59/ 18860.2/ 16657.8 B 1027 31760, 7/ 32246, 7/ 23669.5 W 21027 14280, 2/ 14525.6/ 12053.5
W 21026 18658.9/ 18663.5/ 166359.0 B 21026 31802.7/ 32187 .8/ 23284 .4 W 21026 14380, 2/ 14559, 0/ 118%98.7
O el025 18656, 2/ 18860.0/ 16637.6 O elo2s 31825.6/ 32531.8/ 23752.1 O el025 14400, 3/ 14706, 4/ 12107.2
O elo23 18654.9/ 186585.3/ 16644 .1 O elo23 31824.2/ 33882.2/ 23799.4 O elo23 14219.1/ 14812.6/ 12155.5
W =1022 5481.1/ 5493.7/ 4589. 6 B =1022 7865, 7/ 7957 .7/ 5828.0 W =1022 2823, 4/ 3684.5/ 2520.6
100118-1807 cur/max/favg == AVG 14578.0 100118-1807 cur/max/favg == AVG 21083. 4 100118-1807 cur/maxfavg == AVG 10717.8

Load should usually
not exceed black line
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Example: Only processes on half of the nodes

= Wrong resource allocation for mpirun

1 minute load memory used [MB] DP MFlop/s memory bandwidth [MB/s]

sa a0 kT 20 kT 50 k

g 20 k 15 k 40 k

30 30 k

20 k 10 k
20 20 k
il L] il Ty

10 10 k 5k 10 k

. ] ] ] . o .
04: 08 O5: 08 08: 00 04: 08 O5: 08 08: 00 04: 08 O5: 08 08: 00 84: 00 06: 00 98 00

W =1126 40,0/ 40, 4/ 40,0 W =1125 4123.0/ 4123, 0/ 3943, 2 W =1126 5425,7/ 71e8.1/ 5695, 6 W =1128 40253, 6/ 46703, 8/ 40919,
[ el121 40,0/ 40, 4/ £ E H el121 4079,1/ 4098, 8/ 3960, 6 [ el121 6691.7/ 7329,2/ 5907, 4 [ =1121 34826, 4/ 49986, 5/ 43166,
B =1002 40,1/ 40,3/ 40,0 B =1002 4047, 47 4060, 2/ 3937.5 B =1002 B578,.8/ 7120.1/ &701.7 W =1l002 41390, 4/ 48334, 3/ 42408,
B =100l 40,0/ 40,3/ 40,0 B =100l 4079, 6/ 4083, 5/ 3949,7 B =100l B708,3/ 7198, 4/ 6793.1 M =100l 42503, 6/ 49441, &6/ 43549,
O =09l& 0.0/ o.7/ 0.0 O e09ls 1373.1/ 1380.0/ 1376.0 O =09l& 0.0/ 0.6/ 0.0 O =0916 97.9/ 111.3/ 93,
O eog0s 0.0/ 0.2/ 0.0 0 eog0s 1411.5/ 1414.5/ 1410.8 O eog0s 0.0/ 0.6/ 0.0 0 e@965 45, 8/ 108.1/ B3.
W =0851 0.0/ 0.2/ 0.0 W =0851 1361.5/ 1368.0/ 1361.5 W =0851 0.0/ 0.6/ 0.0 W =0851 21.3/ BE.7/ 23,
W =0837 0.1/ 0.2/ 0.0 W =0837 1405. 6/ 1414.2/ 1409. 3 W =0837 0.0/ 0.6/ 0.0 W =0837 BO. 9/ 109.1/ 8B.
1B0717-0923 cur/max/avg == 20.0 180717-0924 cur/max/avg == AVG 2668 .6 180717-0924 cur/max/avg == AVG 3387.2 1BO717-0925 cur/max/avg == AVG 21289,

Specify processes per
node if no SMT should
be used
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Example: Using SMT on subset of nodes

= 1St node overloaded

1 munute Lload memory used [ME] any MFlep/s (SP + 2%DP) memory bandwidth [MB/s]

s0 40 k

40 It g, 30 | 20 k

30

20 ok 10 k F

e ok “allihy i Hr' 'ﬂﬁfi#g

q g 0 ! e Sl ..*_"_-'1_-_2_'"{[*__- o B o M,

12700 14:00 16: 00 18:00 12760 14:00 16:00 18:00 12: 08 ! 16:00 18: 00 12:00 14:00 16: 00 18: 00

B e1116 40.7/ 42.5/ 40.6 B e1116 17763.8/ 19373.5/ 17552. 4 B e1116 23115.1/ 13635.7 B e1116 38529.1/ S2662.9/ 34206.9
@ elll5 20.2 20.8/ 20.1 @ elll5 B8957.8/ §510.5/ 8752.2 [ e1115 11128.5/ 4975.3 [ e1115 15752. 4/ 22988.0/ 13710.1
W 1114 20.2/ 2.0/ 20.1 W 1114 S401. 2/ 9435.7/ BBO0B.1 W =1114 11405.59/ 4178.3 W =1114 18642, 2/ 23409.97 12608.8
B £1113 20,4/ 20.8/ 20.1 B £1113 8708.6/ 9320. 9/ 8736.5 | =1113 11343. 4/ 4405, 1 | =1113 15437.5/ 22945.7/ 14273.9
O eos18 20.1/ 20.5/ 20.0 O eos18 5020. 6/ 9352.1/ 8845.1 @ e0518 11504. 4/ 4884.2 @ e0518 9474.97 22836.3/ 10745.5
0 e6s517 20.1/ 20.8/ 20.0 0 e6s517 B8651.5/ 9295.8/ B8839.7 0O e6517 11584.5/ 6203.8 0O e6517 2799.1/ 23062.0/ 16372.9
W 0516 20.0/ 20.5/ 20.0 W 0516 BB18. 3/ 9512.3/ B874.5 W 0516 11277.1/ 5947.2 W 0516 B8219.3/ 22743.07 12724.0
B 20515 20.0/ 20.7/ 20.0 B =0G515 9055. 2/ 9334.9/ gs8sl.9 W =0515 11375.1/ 5947.9 W =0515 24041/ 22820.0/ 10057.8
100118-1B08 cur/max/avg ==\AVG 22.6 100118-180B cur/max/avg == AVG 9913.8 10011B-1B0B cur/max/avg == AVG §272.2 10011B-1B08 cur/max/avg == AVG 14842.5

Only one node
uses SMT
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Example: Load Imbalance

Multiple node
performance classes

= Severe work imbalance

1 minute load memory used [MB] any MFlop/s (SP + 2*DP) memory bandwidth [MB/s]

50 40 k 40 k1§ 40 k

40 30 k 30 k 30 k

30

20 k 20 k 20 k

20

o 10 k 10 k 10 k

e 15: 60 16: 08 17: 08 18: 00 e 15: 68 16:00 17: 68 1g: 00 e 15: 08 MB 17:68 18:00 e 15: 08 16: 08 17:08 18: 00
B elo2 40.0/ 40,3/ 39.8 B el021 2689, 9/ 2655.5/ 2655.8 B =1021 47.3/ 454,86/ 2.2 B =lo21 155.2¢ 14434, 0/ 73.0
@ elo2e 40,0/ 40, 2/ 39.8 @ eloz0 2527 o/ 2535,1/ 2520.7 B elo20 47 1/ 2.7 32.1 B elo20 152.8/ 29639, 0/ 279.0
W 1019 40.0/ 40,2/ 39.8 W 1015 2538. 54 2542.8/ 2528.2 W 21019 48.3/ B4G5.0/ 32.9 W 21015 157.5/ 10750. 2/ 200.8
B =1018 40,0/ 40, 2/ 39.8 B =108 2550, 2/ 2558, 3/ 2541, 3 W =1018 49,1/ 744, 4/ 35.6 B =1018 181.5/ 17423 8/ 233.8
O elol7? 40.0/ 40,2/ 35.8 O el017 2580. 2/ 2587.1/ 2566.9 H el017 52.0/ 735. 4/ 45.8 O elo17 209.7/ 23046 .6/ 307.6
0 elols 40,1/ 40,2/ 35.8 0 elcls 2526 .5/ 2530.7/ 2516.7 0 elols 48, 3/ e72.5/ 34.6 0 =l0l6 156, 2/ 20113, 9/ 238.0
B =0805 40.1/ 40,2/ 29.8 W =0805 2635, 9/ 2643.2/ 2624.6 W =005 7326.9/ 7467 .5/ 7216.3 B 20806 401.1/ 4244/ 402.7
B =0805 40,0/ 40,2/ 35.8 B =0805 2734, 0/ 2742, 7/ 2715.3 B =0805 29114, 7/ 29901 .5/ 29194 .6 B =0805 4326, 8/ 4385, 3/ 4228.5
N =0204 40.0/ 40.5/ 39.8 W =0204 2633, 4/ 2639.1/ 2619.5 W =0204 69179/ 7119.2/ 6958.6 N =0204 216.5/ 3262/ 2.9
B =06803 40.0/ 40,3/ 25.8 B 206803 2628, 4/ 2635.7/ 2616.65 B =06803 7285.8/ 7539. 7%/ 7312.4 B =0803 569.1/ 574.5/ 558.2
B e0202 40.0/ 40,2/ 39.7 B e0s02 2734, 4/ 2742.1/ 2720.8 B =020z 30632, 4/ 316623/ 30722.8 B =0802 5@14.1/ S@85. 6/ 4897. 4
B =0656 40.0/ 40, 4/ 29.7 B e0656 2597 &/ 2604, 01 2581.7 B =0656 7141 .1/ 72493/ 7032.1 B =0656 459, 4/ 477.8/ 458.8
B =0655 40.0/ 40, 2/ 39.7 W 20655 2637.5/ 2637.5/ 2614.3 W =0655 F765. 0/ 7844 .6/ 7610.4 B =0655 588.5/ 604.0/ 586.1
0 0654 40.1/ 40, 2/ 29.7 0 e0654 2741 .1/ 2749 .8/ 2726.5 B 20654 31665.5/ 32101 .4/ 31160.1 0 =0654 5563.7/ 5612 4/ 5410.5
W =0653 40.0/ 40,3/ 39.7 W =0653 2605, 8/ 2607.5/ 25581.9 W =0653 7572, 04 7E619.8/ 73593.4 B =0653 452,58/ 476, 2/ 456.5
B =0652 40.1/ 40,3/ 2.7 B =0652 2583 5/ 2587 .9/ 2570.1 B =0652 74441/ 7596, 4/ 7362.7 B =0652 530.3/ 550. 2/ 525.2
O e0651 40,1/ 40, 2/ 39.7 0 e0651 2859, 1/ 2702.0/ 2680.2 0O =0651 25747 .7/ 30004 .8/ 29248.9 O =0651 5063, 0/ 5188.5/ 4599.1
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Examples

Multiple node

= Severe work imbalance performance classes

1 mnute load memory used [MB] any MFlop/s (SP + 2*DP) memory bandwidth [MB/s]

40 F 40 k 40 k

30 38 k 30 k

20 | 20 k 20 k HWMMWLLW" WW"“'“‘

1@ 18 k . 10 k B Bt i i, e M

)
<] [} [}
16: 00 17:00 18: 00 16: 00 17:00 18: 00 16: 00 7:00 18: @0 16: 00 17:00 1E: 00

B =0848 20,0/ 20,3/ 19.9 B =0848 Fa8l . 1/ 7508, 7/ T7Z18.6 W =0848 sl 7/ 25302, 4/ BBEE6. 1 W =0848 11966, 9/ 13134.5/ 11554. 4
0 =0847 20. 0/ 20,1/ 19.9 0 =0847 6910.0/ T063.8/ 6715.0 0 =0847 J821.1/ 25322.2/ 7089.9 B =0847 12193.8/ 13335.3/ 11335.1
B =0846 20,0/ 20,1/ 19.8 B =0846 8505, 6/ 6997 .6/ 6713.3 B =0846 69288/ 25208, 4/ 7370.3 W =0846 12046, 9/ 13456, 9/ 11459.2
W 20845 20,1/ 20,1/ 19.8 W 0845 7108.5/ T235.7/ 5890. 4 B =0845 12364.9/ 25568.0/ 12804.1 B =0845 21260.1/ 25327. 0/ 21852.2
O =0825 20,0/ 20,2/ 19.8 O =0825 6951 .5/ 6979.5/ 6721.4 O =0825 16100, 3/ 25220.8/ 15282.4 O =0825 25632.1/ 32045, 3/ 26458.7
100118-1808 cur/max/avg == AVG 19.9 100118-1808 cur/max/avg == AVG 6851.7 100118-1808 cur/max/avg == AVG 9882.5 10011E8-18B08 cur/max/avg == AVG 16531.9
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Examples

On last node only

) - OK if you have to use
= Severe work imbalance specific process number!

1 minute load memory used [MB] DP MFlop/s memory bandwidth [MB/s]
sof 40 kT t 40 kE
80 k
2 30 k 6o k 30 k
30 K ; n
20 20
20 40 k
10 10 k 20 k 10 k
L. | TR
. , o I , . I = - .
10: 00 12: 00 14: 00 10: 8 12: 00 14:00 10: 00 12: 00 14: 00 10: 08 12: 08 14: 08

W =0448 40,0/ 40,3/ 29,2 W =0448 8209.9/ 8213.7/ 5B59.6 W =0448 45240, 3/ 878937, 4/ 35909, 3 W =0448 3944, 6/ 25393.9/ 3036.0
H =0443 40,1/ 40, 4f 28.8 H 0443 7771.9/ 7814.3/ 5512.2 O =0443 48875.3/ .3/ 35138.9 O =0443 4990.1/ 20985.1/ 3041.5
W =0442 40.0/ ap.2f 28.7 W =0442 7715.8/ 7851.4/ 5482.7 W =0442 45653, 3/ .6f 34937.7 W =0442 4372.6/ 15540, 4/ 3055.6
B =0441 40.0/ 40,3/ 28.5 W 0441 7780.8/ 7786.4/ 5415.2 B =0441 51917.3/ o EY 34574. 4 B =0441 4419.3/ 26112.3/ 2966.9
O =0440 40.1/ 40,3/ 28.4 O 0440 7650.9/ 7831.8/ 5416.8 O =0440 46026, 2/ .9/ 34531.2 O e0a4o 3565.1/ 24883. 4/ 3062.0
0 ec4l6 40.0/ 40,3/ 28.3 0 en4l6 7688.5/ 7692.9/ 5365.8 O e04l6 49103, 4/ .9/ 34247.9 0 =04l6 3582.8/ 19439.6/ 2890.6
W =0414 40.1/ 40,3/ 28.1 W =0414 7755.2/ 7831.0/ 5377.1 W =0414 497685, 0/ 0 T4 34254. 86 W =0414 4006. 0/ 19691.3/ 2953.9
W =0413 40,0/ 40,3/ 28.0 W =0413 774l.8/ 7807.7/ 5372.2 W =0413 53715.5/ 2f 34002.9 W =0413 5528. 2/ 20800, 4/ 2984.8
W =0411 40,1/ 40,3/ 27.8 B =0411 7B53.3/ 7881.9/ 5394, 4 W =0411 52427.2/ .8/ 337689.7 W =0411 4309, 2/ 25358, 2/ 2862.7
W =0410 40,2/ a0.2f 27.7 W =0410 7712.2/ 7842. 4/ 5382.1 B =0410 51810.3/ .2/ 33634.9 W =0410 5653. 0/ 22294.7/ 2988.5
W =0409 0.0/ 2.2/ 1.1 W =0409 1458. 4/ 1783.1/ 1610.4 B =0409 0.0/ 10869.6/ 2824.3 B =0409 86.5/ 202.0/ 109.1
170717-1532 cur/max/favg == AVG 25.9 170717-1532 cur/max/avg == AVG 5108.1 170717-1532 cur/max/favg == AVG 31629.6 170717-1532 cur/max/favg == AVG 2722.8
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Examples: Memory leak

Memory used increases
with runtime

1 mnute load memory used [MB] any MFlop/s (SP + 2%DP) any MFlop/s (SP + 2%DP)
f 30kt 120 kT
20 [ | 100 k |
| 20 k| 80 k
| | 80 k
10| DL /_,__,—-"‘ 40 k
r 20 k|
e Thu 20: 88 Fri ©0:00 Fri 04:00 e Thu 20: 68 Fri ©0:90 Fri 04:00 Thu 20: 68 Fri @0:00 Fri 04: 00 e Thu 20: 88 Fri ©0:00 Fri 04:00
W 20643 20.0 / 20. 2/ 20.0 B 20643 25745.1 / 25745.1/ 15651.7 B 20643 BE202.6 109521. 4/ B4072.0 W 20643 B6202.6 / 109521 . 4/ B4072.0
B =0642 20.0 / 20,2/ 20.0 B =0642 26019.5 / 26019,5/ 15772.2 @ =0642 74976.4 / 104957, 9/ 80419.3 B =0642 74976.4 / 1043957, 9/ §0419.3
221217-0404 cur/max/avg == AVG 20.0 221217-0404 cur/max/avg == AVG 15711.9 221217-0404 cur/max/favg == AVG B2245.7 221217-0404 cur/max/avg == AVG B82245.7
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Examples: Swapping node

= Memory of node exceeded

1 mnute Lload

at
4.0
3.0
2.0
1.0
0.0 4

13: 80 14: 00 15: 80
W w1154 4.1/ 4.3/ 4.0
170717-1548 cur/max/avg == AVG 4.0

memory used [ME]
8.0k

Ly

4.0 k

2.0k

0.0

13: 08 14: 00

B wilgsd 3573. 4/ 7562.8/
170717-1549 cur/max/avg == AVG
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Wrap up: Things to look for

Load does not fit # cores or # SMT threads

Low resource utilization (flops_any, mem_bw)

ldle nodes

Multiple performance classes

Monotonically increasing memory capacity / swapping
Long sequential Pre-/Postprocessing Phases
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Questions!?

HPC@RRZE
https://hpc.fau.de
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