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Importance of monitoring

• Powerful and flexible monitoring systems are required in order to maintain and
improve a highly distributed system.

• It's required for users (ATLAS physicists), shifters, experts, site admins, managers.

• Monitoring computing activities are essential in order to

 commission sites and services

 estimate the quality of the infrastructure

 identify inefficiencies and failures

 predict future requirements

[ ] document resource consumption
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ATLAS Distributed Computing Monitoring (1)

This project serves as an umbrella for all software systems used by ATLAS DC.

Activities:

 sites and services availability 

 coordinates the monitoring of services for Monte Carlo Production

 data (re)processing

 physics groups and individual users jobs

 data export from CERN and data replication between sites

Covers various needs:

 analysis users

 VO managers

 site admins

 production managers

 sites and services commissioning teams

 shifters

 experts
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 Web tools provide real time and historical views for most part of activities in the 

scope of ATLAS.

- developed using different sets of backend and frontend technologies

Main components of the monitoring applications :

 data collectors

 data repositories

 user interfaces and APIs for data retrieval

ATLAS Distributed Computing Monitoring (2)



Data transfer overview
Distributed Data Management (DDM)
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The core system consists of a bookkeeping system (dataset-based) 

and a site services to handle data transfers

Dataset is a primary unit of  data organization and replication:

 logical entity with the unique name

 e.g, data10_7TeV.00152508.physics_MuonswBeam.merge.ESD.r1297_p161_tid143553_00

 versioned collection of GRID files (physical entities)

Dataset subscribed to sites

Triggers transfer of all files to the site's storage system (SE) 

 Central catalog tracks dataset content and sites’ dataset content

 Higher level policy engines inject subscriptions into the system according to the       

ATLAS Computing Model 



DDM Monitoring

• Monitors transfers and finds failures

• Primary tool for quick analysis and Functional tests status

• Plays a central role in ATLAS computing operations

– used by the shifters 24/7.

– serves more than 1000 unique visitors per month

– up to 25k pages are viewed daily.
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DDM - dashboard
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DDM  errors - how to spot a problem (1)
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DDM  errors - how to spot a problem (2)
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ATLAS Data Replication Monitoring

•Transfer failures are clearly errors, but sometimes no transfers also indicates some problem
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Data Replication between sites

• datasets transfer statistics to T1- T1 by clouds, by time and all test period;

• datasets transfer statistics to TIER2S by clouds for last 24 hours and all test period
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 continuous export of test data to verify the health of the data management 
system and the sites

DDM Functional Tests

Problem with SARA
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Dashboard overview of the Production  Functional Tests
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Functional Test Data Distribution Table

Check numbers

Datasets, which had not been completely 

transferred (stuck or just slow)
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PanDA  Monitoring (1)

• ATLAS ‘production’ run through a single grid executor called PanDA

 Production and Distributed Analysis

 ‘Production’ usually meant MonteCarlo event generation, but in ATLAS this ‘production 
system’ also manages T1 reconstruction as well as physics and performance group analyses

PanDA is a Pilot-based workload management system:

• Pilot jobs are directed to sites and contact the Server upon activation;

• The Server assigns a payload to be executed and provides URLs for staging output files

• PanDA server performs workload management and brokerage duties

– Ensures that ATLAS grid resources across sites are used optimally and that experiment 
workload policy is adhered to 

The PanDA monitor provides a web browser interface to the Panda system: 

– datablocks, jobs, sites, system component logs, job status logs, production statistics, 
etc.
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PanDA  Monitoring (2)
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PanDA  Monitoring (3)How to look?
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PanDA  Monitoring (4)

Following up a problem
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Dashboard overview of the production jobs
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Job Summary (1)
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Interactive view : What is going on  now regarding job 
processing  in the scope of  ATLAS

Aimed at different types of users:
•individual scientists using the Grid for data analysis, user 

support teams, site admins, VO managers, managers of different 

computing projects.

Job Summary enables very flexible access to recent

monitoring data and shows the job processing of a VO at run-time
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Job Summary (2)

http://dashboard10.cern.ch/dashboard/request.py/jobsummary 
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Analysis Job Monitoring (1)

• Collects and exposes a user-centric set of information to the user 
regarding submitted tasks.

• Focused on the user's perspective.

• Offers a wide selection of graphical plots.

• User-driven development.

• The job monitoring application provides a consistent way of following a 
user’s analysis jobs regardless of the submission tool.
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Analysis Job monitoring (2)

Uses:

jQuery based frontend

Includes

•Full bookmarking capability

•Working 'refresh' capability

•“Breadcrumbs” navigation element

meta  
information

http://dashboard10.cern.ch/index.html

10/28/2010 Sargsyan Laura (YerPhI) SCSWT 2010 24



Analysis Job monitoring (3)
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Historical view 

(Under development)

Functionality

• Number of terminated, submitted, pending, running jobs

• Distribution of failed jobs by failure codes/reasons/categories

• CPU/Wall clock consumption, efficiency as cpu versus wallclock

• Processed events : number of processed events as a function of time, 

CPU/wallclock time spent on a single event

• Resource utilization, number of used slots, efficiency of site usage compared to 

pledges

• Activities at the site. Single site view with job processing metrics . Data transfer 

distributions will be added soon.

• All data can be filtered by site or activity. Filtering by cloud is coming soon

• Any time range can be selected

• Available granularities are hourly/daily/weekly/monthly

• All data is available in machine-readable format

• All plots are available via direct link
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Terminated, Submitted, Pending, Running Jobs

Click to the appropriate

button to create plot

http://dashb-atlas-job-dev.cern.ch/dashboard/request.py/dailysummary

Time Range:

24 h, 48 h, week, month,

custom

Granularity:
Hourly, Daily

Click on the plot
To zoom in and 
out
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Site Status Board
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Shifters, Sites and Experts



AGIS - ATLAS Grid Downtime Calendar
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• provides current status and the time history of various computing services
components

Central Services Monitoring
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ADC DDM VOBOXES

10/28/2010 Sargsyan Laura (YerPhI) SCSWT 2010 31

Fabric monitoring
sensors(i.e. lemon)

Internal information:

sql DB queries on file status



Storage space monitor
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LCG File Catalog
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• central catalog is used to store pointers to either the site or the actual physical location of a  files in the grid 

• local catalog per site which stores mappings from logical to physical names for all ATLAS files at that particular site. 



Where is this monitoring information?

• http://dashb-atlas-data.cern.ch/dashboard/request.py/site
• http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteviewhome
• http://dashb-atlas-ssb.cern.ch/dashboard/request.py/siteview?view=Site_Status
• http://atlas-agis-dev.cern.ch/agis/calendar/?show_T1=1&showT2=1
• http://atladcops.cern.ch:8000/drmon/ftmon.html
• http://atladcops.cern.ch:8000/drmon/crmon.html
• http://dashboard10.cern.ch/dashboard/request.py/jobsummary
• http://dashboard10.cern.ch/index.html
• http://dashb-atlas-job-dev.cern.ch/dashboard/request.py/dailysummary
• http://sls.cern.ch/sls/service.php?id=atlas-SS10
• http://sls.cern.ch/sls/service.php?id=CERN-PROD_ATLASDATADISK
• http://sls.cern.ch/sls/service.php?id=storage_space
• http://dashb-atlas-prodsys.cern.ch/dashboard/request.py/overview
• http://atlas.web.cern.ch/Atlas/tzero/prod1/monitoring/
• http://hammercloud.cern.ch/atlas 
• http://dashb-atlas-sam.cern.ch/dashboard/request.py/latestresultssmry  
• … and some more    

What about aggregation of monitoring information?
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Conclusions

• Monitoring of experiment's  infrastructure usage gives the most relevant indication 
of the quality of the infrastructure

• Monitoring applications  allow to facilitate the operational tasks and to ensure the 
steady improvement of the infrastructure quality

• Usage of the system is steadily growing, functionality is being extended

• Monitoring is under active development in ADC. We're converging on common 
solutions

• E.g. the technology cocktail
– New analysis dashboard and future PanDA monitoring will use 

common technology ”cocktail”(Django, JSON, jQuery…) 

• Message passing with MSG (ActiveMQ) and STOMP protocol.

Announcement

 Full day monitoring workshop next SW&C week (29 Nov-3 Dec at CERN)
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