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Monitoring at WLCG

Monitoring is a critical component of the WLCG infrastructure
* EGI and experiment monitoring
* WLCG accounting

* Qverview of the resources available and resources consumed

* Reporting resource consumption to sites, experiments, WLCG and funding agencies

Sources > Transport > (Processing) > Storage > Access
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Monitoring at WLCG is done using MONIT

* The centralized monitoring service at CERN IT

> 100 producers
~ 100k Messages/sec

* Provides monitoring tools to several IT services and experiments

monit-docs.web.cern.ch/overview
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Experiment job monitoring
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Challenge: WLCG job monitoring

Answering simple questions is not straightforward (and takes time)

* How many CPU cores were used at tier 1 sites during the last year?

The data to answer this question exists!
* Not always available in MONIT
* Comes with a lot of experiment-specific caveats and asterisks

* Experiments have differing definitions/terms for universal concepts

* Experiment monitoring follows experiment infrastructure and needs

How to stitch the everything together?
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Optimizing WLCG monitoring

A more unified WLCG monitoring approach is necessary
* “Aunified WLCG monitoring is a prerequisite for optimization of WLCG operations.” - LHCC Referee

* “The interoperability and maintenance of the monitoring tools are seen as critical areas that would benefit of a
larger adoption of CERN IT MONIT as unified monitoring infrastructure.” - WLCG Operations & Coordination

Unified Experiment Monitoring (UEM) aims to provide unified job monitoring to WLCG
* Adding experiment data to WLCG accounting
* Help improve data quality of EGI supplemented data

* Provide overview of the different types of resources used by the experiments

* Not replacing experiment operations monitoring
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Goals of the Unified Experiment Monitoring (UEM)
project
* Help experiments migrate/transition to MONIT

* Create WLCG job monitoring
1) Define a list of critical-but-common job monitoring metrics
2) Extract metrics from experiment monitoring infrastructure
3) Publish metrics in unified dashboards

4) Validate dashboards with experiment experts
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Job metrics of interest

Metric Aggregation level

number of running cores site/tier

number of running jobs site/tier

wall-clock time site/tier

wall-clock work site/tier

number of running cores activity (Monte Carlo/Analysis/User jobs/...)
number of running jobs activity

wall-clock time activity

wall-clock work activity

number of running cores resource type (HPC/Grid/public cloud/...)
number of running jobs resource type

wall-clock time resource type

wall-clock work resource type
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Migration of LHCb monitoring to MONIT

Connected LHCDb data sources to LHCb and WLCG /

grafana organizations
* Opensearch and MySQL instances Grofana
* OpenSearch instance managed by MONIT Vi‘; ﬁ
=5
Migrated LHCb monitoring dashboards
* Dashboards used by shifter rotas \ \__wonit -
wica /

Made LHCb metrics available to WLCG

* Already used in Resource Review Board (RRB) reports
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Integration of ALICE monitoring into MONIT

This integration aims to have access to ALICE monitoring data
* Since ALICE will continue using MonALISA
* Navigating constraints from ALICE and WLCG

* Use existing software, endpoints (ALICE)

* Keep it as simple as possible (WLCG)

* Solution:

* Python script to extract metric data from ALIMonitor

* running every hour as Gitlab pipeline

* Easy to extend with new metrics Ll

* Data stored in OpenSearch instance managed by MONIT =
* Made available as data source in WLCG Grafana organisation \ WLCG\MON'T 4
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Unified WLCG job monitoring
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Dashboards-as-code?

Manual dashboard creation is error-prone (and repetitive)

Version controlling json files is hard

Save dashboard

Unified Experiment Monitoring Metrics - ga

Details Changes 109

Save current time range as dashboard default

Save current variable values as dashboard default

adding minimum to legend of Running Cores plot for Tier 1.

Running Cores
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~N
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= ALICE 38.2k 45.0k 435k 6.38M Description
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CMS 856 k 105k 99.7 k 141M 4
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Transparent background
{ ]
8 Query 4 &4 Transform data 0 & Alert o
_— > Panel links
Data source gxg -- Mixed -- v @ >IQuery options MD = auto = 1199 Interval = 1h| Query inspector
> Repeat options
. B . ) . s . . . N > Tooltip
> ALICE = $monit_prod_alice_uem_tes ~ | Query: metadata.type: jobs_sites_total_cores AND data.tier_level: "Tier-1', Metrics: Sum(data.metric_value), Group by: Date Histogram(metadata.timestamp), .0 ® W
~ Legend
> ATLAS = $monit_es_atlasjm_running v~ | Query: datajobstatus: running AND data.dst_tier: 1, Metrics: Sum{data.wavg_actualcorecount), Group by: Date Histogram{metadata.timestamp), Alias: AT.. & @ W I Visibility
» CM¢ '= $moniLesfcms]m7agg v Query: data.Status: Running AND data. Tier: T1 AND NOT data.Type: tier0, Metrics: Sum(data. wavg_RequestCpus), Group by: Date Histogram(metadata.timesta.. @ @ ]7_?[ I Mode
List Table
F LHCb \} $os_lhcb_wms_history v D e Placement
Query Invalid query type Status: Running AND Site: (${lhcb_tier_1_site:value}) Alias LHCb Bottom Right
Lucene Query Type  Metric Values
Select values or calculations to sl
Metric (1) @ 7  Sum Jobs > Options + Mean X  Max X  Last® Total X X v
Group By (0] Date Histogram timestamp > Interval: $time_granularity, Min Doc Count: 1 + j
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;;;;; = T EiipEel= e el e i

local row = g.panel.row;

local timeseries = import '../lib/panels/timeseries.libsonnet ;|mp0|‘t
l local piechart = import '../lib/panels/piechart.libsonnet';

ashboards-as-code modules tha

L local variables = import '../lib/variables.libsonnet’;

Bind CLI-provided define style of

local tag = std.extVar('tag'); . 7
arguments to variables that ||'oc! © = std.extvar( i) e SETES
. local url = std.extVar('url'); and ple Chart
can be used in dashboard!|iocal folderuid = std.extvar( folderuid’
local overwrite = std.extVar('overwrite'J; panels
and grafana extension to the rescue!: ,, e
dashboard": g.dashboard.new('Unified Experiment Monitoring Metrics - ' + tag)
+ g.dashboard.withDescription('Description ' + id + ': ' + url)
. . . . + g.dashboard.withT 'grafonnet’, 'NOT validated', tag, id
* Configuration language and extension of json © 3 Gachboard. time wiehtrond now1yy o ooeed s tag, 1D

+ g.dashboard.graphTooltip.withSharedCrosshair()
. . . D + g.dashboard.withvariables([
° variables.granularity,
Conflguratlon flle to Store variables.division_factor,
variables.egl_datasource,
° )
data sources used by pIOtS + g.dashboard.withPanels([
row.new('Tier 0')

* frequently used queries + row.withollapsed(true)

+ FOW.W

‘Add list of
predefined
panels to row

timeseries.all cores_ @,
piechart.all cores 0,
timeseries.all jobs @,
piechart.all_jobs @,
timeseries.all wallclock @,

* Style sheets for dashboards

* Functions, variables, and OOP concepts yy, \Rishertatlweuiclock o, ) Tier-Q’
row:new("ier 1)
r + row.withCollapsed(true)
® OUtpUt IS jSOn + row.withPanels(g.util.grid.wrapPanels([
timeseries.all cores_1,
/ dashboarh / -\ piechart.all_cores_1,
.jsonnet timeseries.all_jobs_1,
dashboard piechart.all_jobs_1,
{1 .json timeseries.all wallclock 1,
— E dashboard 5 piechart.all_wallclock_1,
database ’
v row.new('Tier 2')

+ row.withCollapsed(true)
+ row.withPanels(g.util.grid.wrapPanels([
timeseries.all cores_2,
@rchnq / piechart.all cores 2,
MONIT timeseries.all jobs 2,
\ piechart.all jobs 2,
0/ timeseries.all wallclock 2,
piechart.all wallclock 2,
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https://jsonnet.org/
https://github.com/grafana/grafonnet

Validation and next steps

In contact with experiment-experts to validate our approach
* Correctly interpreting the data

* Creating correct queries
Use Jsonnet for other WLCG dashboards

Add metrics aggregated by activities

* Need to define common ‘activities’
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Conclusion

UEM is adding unified job monitoring to MONIT
* To help improve WLCG data quality
* To provide an overview of the experiment resources

Validated unified job monitoring dashboards will be published in 2025

Jsonnet/grafonnet are life-savers when creating monitoring dashboards
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