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Virtualization:
emulating one computer on another

Windows Android
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Virtualized HPC Clusters

Host Physical Machine
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HPC-Collab: a framework for designing virtual HPC clusters
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Cluster Provisioning
Timeline

Virtual Cluster
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R/W to virtual disk

- lostat

Memory Usage
- details in /proc/meminfo

- vmstat

CPU computation/power
- perf

Network performance
- netstat

Processor measuring

- mpstat

Los Alamos National Laboratory LA-UR-20-26030

teB5:~% 10stat -x
Linux 3.10.0-1062.9.1.el7.x86_64 (te05) 07/27/2020
avg-cpu: Suser %nice %system %iowait %s %1dle
0.36 0.04 4.06 0.05 95.48
rrqm/s wragm/s r/s rkB/s wkB/s avgrg-sz
0.00 4.85 0.60 46.29 1135.90 336.16
E.g. iostat
visualization

:~/monitor/MonitorScriptss cat /proc/memlnfo
MemTotal: 65744940 kB

! 525388 kB
MemAvailable: 42037196 kB

E.g. /proc/meminfo
visualization

te05:~% netstat -s | grep "total packets"”
33624922 received

te05:~% netstat -s | grep "segments received" | grep -ve "bad"
33333616 segments received

te05:~$ netstat -s | grep "packets received" | grep -ve "total" |
256213 packets received

E.g. Total, UDP, and TCP
packets and segments
received visualization
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How is our monitoring being done?

Control Flow

Diagram for

Monitoring Data
on our Virtualized

Cluster
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1. Start Provisioning and Monitoring

Control Flow K Guest Node when Provisioning (E.G. VCFS)

Diagram for
Monitoring Data
on our Virtualized
Cluster
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2. Rsync and Monitor on Virtual Nodes
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3. Collect Data via scp and Graph

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster
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4. Process Graphing per Virtual Node

Control Flow
Diagram for
Monitoring Data
on our Virtualized
Cluster
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5. scp onto Personal Workspace
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Visualization

23-23-50-50.442871,en02,87405394,21932989,eth,511099,465478,10,4772040
23-23-50-50.625916,en02,87405394,21932989,eth0,511099,465478,10,4772040
23-23-50-50.812695,en02,87405394,21932989,eth0,511099,465478,10,4772040
23-23-50-50.988788,en02,87405394,21932989,eth0,511099,465478,10,4772040
23-23-50-51.164090,en02,87405394,21932989,eth0,511099,465478,10,4772040
23-23-50-51.336390,en02,87405394,21932989,ethe,511099,465478,10,4772040
23-23-50-51.508727,en02,87405394,21932989,eth,511099,465478,10,4772040
23-23-50-51.683689,en02,87405394,21932989,ethe,511099,465478,10,4772040
23-23-50-51.876905,en02,87405395,21932989,eth0,511099,465478,10,4772040
23-23-50-52.063875,en02,87405395,21932989, eth0,511099, 465478, 10,4772040
23-23-50-52.237081,en02,87405395,21932989,eth0,511099,465478,10,4772040
23-23-50-52.409386,en02,87405395,21932989, eth0,511099,465478,10,4772040
23-23-50-52.585503,en02,87405395,21932989,eth,511099,465478,10,4772040
23-23-50-52.770240,en02,87405395,21932989,eth,511099,465478, 10,4772040
23-23-50-52.947159,en02,87405395,21932989,ethe,511099,465478,10,4772040
23-23-50-53.137041,en02,87405395,21932989,ethe,511099,465478,10,4772040
23-23-50-53.326510,en02,87405395,21932989,eth0,511099,465478,10,4772040
23-23-50-53.499186,en02,87405395,21932989,ethe,511099,465478,10,4772040
23-23-50-53.675928,en02,87405395,21932989, eth0,511099,465478,10,4772040
23-23-50-53.862442,en02,87405397,21932990,eth0,511099,465478,10,4772040
23-23-50-54.035580,en02,87405397,21932990,eth,511099,465478,10,4772040
23-23-50-54.217395,en02,87405397,21932990, ethe,511099,465478, 10,4772040
23-23-50-54.397952,en02,87405397,21932990,ethe,511099,465478,10,4772040
23-23-50-54.574922,en02,87405397,21932990, eth0,511099,465478, 10,4772040
23-23-50-54.749636,en02,87405397,21932990,eth0,511099,465478,10,4772040
23-23-50-54.918804,en02,87405397,21932990,ethe,511099,465478,10,4772040
23-23-50-55.095100,en02,87405397,21932990,eth0,511099,465478,10,4772040
23-23-50-55.287360,en02,87405397,21932990, ethe,511099,465478,10,4772040
23-23-50-55.461422,en02,87405397,21932990,eth,511099,465478,10,4772040
23-23-50-55.636280,en02,87405397,21932990,ethe,511099,465478,10,4772040
23-23-50-55.812771,en02,87405398,21932990, ethe,511099,465478,10,4772040
23-23-50-55.981673,en02,87405398,21932990,ethe,511099,465478,10,4772040
23-23-50-56.150279,en02,87405398,21932990,eth0,511099,465478,10,4772040
23-23-50-56.329525,en02,87405398,21932990,eth0,511099,465478,10,4772040
23-23-50-56.512956,en02,87405398,21932990,eth0,511099,465478,10,4772040
23-23-50-56.685355,en02,87405398,21932990, eth0,511099,465478,10,4772040
23-23-50-56.862438,en02,87405398,21932990,eth0,511099,465478,10,4772040
23-23-50-57.038874,en02,87405398,21932990, eth,511099,465478,10,4772053
23-23-50-57.220796,en02,87405398,21932990,ethe,511099,465478,10,4772066
23-23-50-57.387691,en02,87405398,21932990,ethe,511099,465478,10,4772066
23-23-50-57.558571,en02,87405398,21932990,eth0,511099,465478,10,4772066
23-23-50-57.733944,en02,87405399,21932990,ethe,511099,465478,10,4772066
23-23-50-57.917462,en02,87405399,21932990, eth0,511099,465478,10,4772066
23-23-50-58.104429,en02,87405399,21932990,eth0,511099,465478,10,4772066

Los Alamos National Laboratory LA-UR-20-26030

Packets

1900000 : . . : : : : : : : : :
vcgate
1890000 | =
1880000 |
1870000 | vel
1860000 b
vcaltdb
1850000 |
1840000
1830000
1820000
1810000

vedb

vcbuild

28
gg;&Ld1u3H
-2, PERFORMANCE
“jpgt "COMPUTING

8/3/2020 | 14




Anatomy of a Dashboard
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Anatomy of a Dashboard
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Packets

Anatomy of a Dashboard
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Anatomy of a Dashboard
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Perf-events: a fine-grained performance analysis tool
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Perf-events: a fine-grained performance analysis tool
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Further Directions

Additional Functionality
- Perf and Flame Graphs
-  Collectd

- Quantifying Virtualization
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Thanks for watching!

Name: Natasha Frumkin Name: Christian Marquardt
Email: nfrumkin@utexas.edu Email: cmarquardt45@gmail.com
References

e http://www.brendangregg.com/perf.html

e https://www.ibm.com/developerworks/library/I-linuxuniversal

e Github: https://github.com/hpc/hpc-collab
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Additional Materials
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Virtual Cluster (“VC”) Recipe

cluster-internal storage (NFS) 6 vct
common space: logs, home

—

V———)

!

.
. /u
& [
S

Vo

DNS, NTP, SYSLOG Compute nodes
cluster-internal svcs

lurm Scheduler
5

Compilation/Compute node o — 4
Builds cluster-local RPMs ==

vesched

Slurm Scheduling DataBase
J Community MySQL

vedb /
Vre—y |

vcaltdb

database replica

#H boot order _
veXX node name Role / Services

Los Alamos National Laboratory

LA-UR-20-26030

vclogin

Front-end Node

9
< /
r""m 1 __}
vcgate

Router/Gateway
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