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aplex20 farm.particie.cz  YUM 17 Security Updates Available. 29 Non-Security Updates Available
Ol aplex21.farm particie.cz  YUM 17 Security Updates Avallable. 29 Non-Security Updates Avallable
aplex22 farm.particle.cz  YUM 17 Security Updates Avallable. 29 Non-Security Updates Avallable
R ———— aplex23 farm.particle.cz ~ YUM 17 Security Updates Avallable. 29 Non-Security Updates Available
Probloms  Unhandled U8l aplex24 farm.particie.cz ~~ YUM 17 Security Updates Available. 29 Non-Security Updates Available
WARN aplex25.farm.particie.cz  load WARNING - load average: 33.72, 33.63, 33.49
Ul aplex25.farm.particie.cz  YUM 17 Security Updates Available. 29 Non-Security Updates Avallable
Ol aplex26.farm particie.cz  YUM 17 Security Updates Avallable. 29 Non-Security Updates Avallable
08l aplex27 farm.particle.cz ~ YUM 17 Security Updates Avallable. 29 Non-Security Updates Available
08 aplex28 farm.particle.cz ~ YUM 17 Security Updates Available. 29 Non-Security Updates Available
Ul aplex29.farm particie.cz  YUM 17 Security Updates Available. 29 Non-Security Updates Available
0l aplex30.farm.particle.cz  YUM 17 Security Updates Avallable. 29 Non-Security Updates Avallable
WARN aplex31.farm.particle.cz EDAC WARNING - mc1: cs vO: CPU_SrcID#0_Ha#0_Channel#0_DIM: 1436 Corrected Errors
Ol aplex3t farm.particie.cz  YUM 17 Security Updates Available. 29 Non-Security Updates Available

WARN aplex32.farm particle.cz load WARNING - load average: 59.13, 58.67, 58.73

aplex32 farm particle.cz  YUM Rk 17 Security Updates Avallable. 29 Non-Security Updates Avallable
aquaklima.monitor AQUAKLIMA . g ERROR: 1 - Common alarm
0 { R arc1.farm.particle.cz KERNEL_VERSION ) ERROR: Running kernel version (3.10.0-862.3.2.e(7) is older than installed (3.10.0-862.3.3.e!7). Reboot needed.
3 arc2.farm.particle.cz disk DISK CRITICAL - free space: 2

arc2 farm.particle.cz KERNEL_VERSION ) ERROR: Running kernel version (3.10.0-862.3.2.el7) is older than installed (3.10.0-862.3.3.el7). Reboot needed.

load \ 22 ®° WARNING - load average: 0.32, 2.42, 3.01

WARN  arc2.farm.part

arc-it4i.farm.particle.cz KERNEL_VERSION 2 L ERROR: Running kernel version (2.6.32-696.28.1.¢I6) is older than installed (2.6.32-696.30.1.el6). Reboot needed.

R arc-itdi.farm.particle.cz YuM 2} 13 Security Updates Available. 21 Non-Security Updates Available
@l argus.grid.cesnet.cz YuM 27 Security Updates Available. 2 Non-Security Updates Available

i A auger-sdeu.farm. particle.czc KERNEL_VERSION ERROR: Running kernel version (2.6.32-696.28.1.ei6) is older than Installed (2.6.32-696.30.1.ei6). Reboot needed.

0l auger-sdeu.farm.particle.cz YUM 4 Security Updates Available

Ul backup.farm.particle.cz KERNEL_VERSION 5 ¢ ERROR: Running kernel version (2.6.32-696.30.1.€l6) is older than installed (2.6.32-754.€16). Reboot needed.

3 bdii1.egee.cesnet.cz YUM = 22 Security Updates Available. 1 Non-Security Update Available

{ bdlii1.farm.particle.cz CONFIGURATOR A cached catalog used since: 07.06.2018 10:33:34

RI condor.farm.particle.cz KERNEL_VERSION Y ¢ ERROR: Running kernel version (3.10.0-862.3.2.e17) is older than instalied (3.10.0-862.6.3.el7). Reboot needed.

cream1.grid.cesnet.cz KERNEL_VERSION ERROR: Running kernel version (2.6.32-696.28.1.e6) is older than installed (2.6.32-696.30.1.i6). Reboot needed.

dfc-auger.grid.cesnet.cz

KERNEL_VERSION

ons Gl cream?.grid.cesnet.cz YUM ke 31 Security Updates Available. 7 Non-Security Updates Available
cream2.grid.cesnet.cz YUM 31 Security Updates Available. 7 Non-Security Updates Avallable
Tl db2 farm particie.cz YUM 17 Security Updates Avallable. 29 Non-Security Updates Avallable

ERROR: Running kernel version (2.6.32-696.28.1.el6) is older than installed (2.6.32-696.30.1.ei6). Reboot needed

Tl dic-augergrid.cesnetcz  YUM 9 Security Updates Available

dpm1.egee.cesnet.cz YUM 23 Security Updates Available. 1 Non-Security Update Available

i dpmpoold.grid.cesnetcz  YUM 21 Security Updates Avallable. 1 Non-Security Update Available
@l dpmpooid.grid.cesnetcz  YUM 21 Security Updates Available. 1 Non-Security Update Available



Can we do It better?

e




Can we do It better?

an




Fixed threshold

Uncorrelated data
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Workflow and workload
aware analysis



The CERN MONIT Infrastructure
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The Data — Raw Collectd Event

{

"metadata": {...},

"data": {
"host": “host.cern.ch",
"value": 5.570256057198357,
"plugin": “cpu",
"type_instance": "idle",

}



The Data — Aggregated Collectd Event

"metadata": {...},

"data": {

"host": “host.cern.ch",

"window": {
"start": "2018-05-21T716:40:00",
"end": "2018-05-21T17:00:00"

}s

"value": 5.570256057198357,

"plugin": "cpu",

"type_instance": "idle",



The Data — DAM Event

{ {
"metadata": {...}, "metadata": {...},

"data": { "data": {

"host": “host.cern.ch",

"window": {
"start": "2018-05-21T716:40:00",
"end": "2018-05-21T17:00:00"

}s

"value": 5.570256057198357,

"plugin": "cpu",

"type_instance": "idle",

"host": “host.cern.ch",

"window": {
"start": "2018-05-21T16:40:00",
"end": "2018-05-21T17:00:00"

}s

“cpu_idle": 5.570256057198357,
"cpu_iowait": 0.005315354980072367,
"used _memory": 2673355161.6,
"running_processes": 0.25,
"connections _established": 2716.25,
"load": 0.9026250000000001 ,
"bytes sent": 259170.90712136906,
"bytes received": 978519.553353911,
"disk write": 16923.2423603067,
"disk read": 0 }



The Metrics

10 Hardware Metrics

"metadata": {...},
"data": {
"host": “host.cern.ch",
"window": {
"start": "2018-05-21T16:40:00",
"end": "2018-05-21T17:00:00"
}s
“cpu_idle": 5.570256057198357,
"cpu_iowait": ©.005315354980072367,
"used_memory": 2673355161.6,
"running_processes": 0.25,
"connections_established": 2716.25,
"load": 0.9026250000000001 ,
"bytes sent": 259170.90712136906,
"bytes received": 978519.553353911,
"disk write": 16923.2423603067,
"disk read": 0 }



The Metrics

PCA projection to 3
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SWAN - Offline Analysis

from pyﬂpurk.qu.Iunvl}unu import frop unixtime, when, co]
from pyupavk.uql.iypmn import *

from P¥spark.sql. functions import from json

from Pyspark import SparkContext

tmatplotlib inline
import pandas as pd
import mniplullih.pyplul as plt

import numpy as np
import seaborn as sns

df raw spark.read. yson (" /prc
df raw.count ()
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SWAN - Offline Analysis
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from pyspark.ml.clustcring import KMeans, GaussianMixture, BisectingKMeans

gmm = GaussianMixture () .setK(NUM¥OFﬁCLUSTERS) »setFeaturesCol] (vecAssembler.getOutpUt(,‘ol (0)). setPredictionCol ("gmm pre
kmns = KMeans () .set K(NUM_OF CLUSTERS) .set FeaturesCol (ver:]\:_::;embler.qe1 OutputCol()). setPredictionCol ("kmeans predicti
bkm = Hi:;e(:l,ingKMeam; () .set K{NUM_OF_CIVUS'I'%?HS) .setFeaturesto] (vecAssembler -getOutputCol () ) .setPredict ionCol ("bkmeans

gmm_scaled = GaussianMixture (). setK(NUM_OF CLUSTERS).set FeaturesCol (scaler.getOutputcol ()). setPredictionCol ("gmn predi

kmns scaled = KMeans () .setK(NUM OF CLUSTERS) . setFeaturesCol (scaior.qctOutputCol ()) .setPredictionCol ("kmeans pre

lictic

bkm scaled = Bi sectingKMeans () . setK (NUM_OF CLUSTERS) . setFeaturesCol (Scaicr.qetOutputCol ()) .setPredictionCol ("bkmeans

gmm pca = GaussianMixture () .setK(NUM‘OF_CLUSTERS) -setFeaturesCol (pca. getOutputCol (})) -8etPredictionCol ("gmm pr
kmmch:a = KMeans () _:;el.K(NUIVLOF_C[.IJS‘I‘F.RS) .setFeaturesCol (p(ra.get.()ul,put,(?u] ()).setPredicti onCol ("kmeans predicti
bkm_p(:ﬂ = HIsec:t.[ngKMe;—mfs() .:;el,K(NUM_OF;CI.US'I'HRS) .setFeaturesCol (pc:a.gel.()ul.put.(?u] ()) +setPredictionCo] ("bkmeans

pipeline = Pipeline(stages=[gmm, kmns, bkn, gmm_scaled, kmns scaled, bkm scaled, gmm_pca, kmns pca, bkm pca])

proc _df = proc df .where ("environment 'production' and h stgroug monitoring/kafka'")
fitted pipeline = pipeline.fit(proc:ﬂf)

out df = fitted pipeline.transtorm(proc df)

<.)ul.:pd = ou1,:!1’?1.0!—’;—111(3;—15 () -
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12 first 22 “ 24 minutes ago

13 takeSample m 1/1 (1 skipped) 24 minutes ago

14 takeSample 171 (1 skipped) 24 minutes ago

15 treeAggregate 2/2 (1 skipped) “ 24 minutes ago
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The Data Analysis (so far)

kmeans_prediction_pca
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Summary

e Streaming data aggregation and consolidation

e Offline (for now) analysis based only on HW metrics
e PCA for more compact data

e Clustering spots outliers — There is value in the data

e More complex models to be investigated and applied in online
analysis
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