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Socket 0:
+---------------------------------------------------------------------------------------------------------------+
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| |  0 20  | |  1 21  | |  2 22  | |  3 23  | |  4 24  | |  5 25  | |  6 26  | |  7 27  | |  8 28  | |  9 29  | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +-----------------------------------------------------------------------------------------------------------+ |

| |                                                   25 MB                                                   | |
| +-----------------------------------------------------------------------------------------------------------+ |
+---------------------------------------------------------------------------------------------------------------+

Socket 1:
+---------------------------------------------------------------------------------------------------------------+
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| | 10 30  | | 11 31  | | 12 32  | | 13 33  | | 14 34  | | 15 35  | | 16 36  | | 17 37  | | 18 38  | | 19 39  | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |  32 kB | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |

| | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | | 256 kB | |
| +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ +--------+ |
| +-----------------------------------------------------------------------------------------------------------+ |

| |                                                   25 MB                                                   | |
| +-----------------------------------------------------------------------------------------------------------+ |
+---------------------------------------------------------------------------------------------------------------+

Topology of Erlangen systems: Emmy + Meggie
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Node topology
• 2 sockets
• 10 cores / socket
• 2 HW threads / core

Memory Hierarchy
• 32kB L1 D-Cache
• 256kB L2 Cache
• 25MB shared L3
• 1 memory domain per 

socket

Core frequency : 2.2 GHz
Turbo max all cores emmy : 2.6 GHz
Turbo max all cores meggie : 2.4 GHz  

Saturated Memory BW emmy
Load: 46 GB/s
Copy: 38 GB/s
Triad: 40 GB/s

Saturated Memory BW meggie
Load: 58 GB/s
Copy: 50 GB/s
Triad: 51 GB/s
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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-ID : 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,walltime=00:03:13
= Node list          : e0108,e0107,e0106,e0105
= AccessKey : 1e64c726
======================

 Monitoring data is typically kept for 2-4 weeks.
(Currently longer due to preparation of Cluster-2020 proposal)

Reminder – Access to performance monitoring
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https://www.hpc.rrze.fau.de/HPC-Status/job-info.php
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Example: Resource Oversubscription
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 Load of ~100 on some nodes??

Load should usually 
not exceed black line
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Example: Only processes on half of the nodes
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Specify processes per 
node if no SMT should 
be used

 Wrong resource allocation for mpirun
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Example: Using SMT on subset of nodes
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 1st node overloaded

Only one node 
uses SMT
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Example: Load Imbalance
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 Severe work imbalance
Multiple node 
performance classes
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Examples

HPC-Cafe  |   HPC@RRZE - 12.11.2019

 Severe work imbalance
Multiple node 
performance classes
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Examples
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 Severe work imbalance
On last node only 
 OK if you have to use 
specific process number!
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Examples: Memory leak
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Memory used increases 
with runtime
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Examples: Swapping node

HPC-Cafe  |   HPC@RRZE - 12.11.2019

Swap in use

 Memory of node exceeded



13

 Load does not fit # cores or # SMT threads
 Low resource utilization (flops_any, mem_bw)
 Idle nodes
 Multiple performance classes
 Monotonically increasing memory capacity / swapping
 Long sequential Pre-/Postprocessing Phases

Wrap up: Things to look for
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Questions!?
HPC@RRZE
https://hpc.fau.de
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