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ATLAS Experiment at the LHC

1.0 Mil

800K

600 K

400K

200K

08.07

== User Analysis

== MC 16 evgen

«= MC 16 simul

== Reprocessing default
== MC Derivations

== Group Analysis

- Test

Completed jobs

11.07 14.07 17.07 20.07 23.07 26.07
min
359K
16.3K
37K

14.8K
818
41K

29.07
max
453.9K
334.4K
125.0K
1126 K
743K
2241 K
27.0K

01.08
avg
229.9K

1145K
541K
50.2K
426K
29.8K
242K

totalv
7.1261 Mil

3.5493 Mil
1.6785 Mil
1.5567 Mil
1.3220 Mil
9240K
751.6 K

ATLAS utilizes distributed resources involving about 160
computing centers spread around the world for analysis,
data simulation and processing

Millions of computing jobs! are executed monthly within the
distributed computing infrastructure

Types of data processing in ATLAS:

e  Central production workflows (transformation of the RAW
detector/Monte-Carlo data to the formats applicable for
physics analysis) are planned in advance and organized by
the experiment and physics groups

e  User analysis (users can use the distributed infrastructure
of ATLAS for data analysis) are more chaotic because
bursts of task submissions might appear and there is also
a correlation with major scientific events such as the main
international conferences



Popularity of ATLAS Datasets

ATLAS Central Production generates vast
volumes of data files prepared for physics
analysis

Dataset = collection of files processed using
the same version of software

Dataset Popularity is the metric showing how
often a dataset was used as an input for
physics analysis within a certain time interval

o Popularity can be estimated for a particular dataset
or/and for a group of datasets

The popularity of data among individual
physicists and University groups has become
one of the key factors of efficient data
management and processing

The popularity measurements can be divided into four
metrics:

1. Tasks - the number of user analysis tasks that
used datasets as an input (the number of
accesses)

2. Users - the number of users which executed
analysis tasks

3. Home institutes - the number of home institutes
of the users

4.  Number of countries - the number of home
institutes countries

This particular combination of measurements allows to evaluate the
popularity more accurate than just the number of accesses.
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Data model

Fields by sources

PanDA database CRIC LDAP
Dataset name ATLAS site name User home institute
Name of the job flow-group ATLAS site geolocation Home institute country
User name Cloud name Home institute country geolocation

ID of user analysis task

Number of cores at site

Creation date

Corepower at site

End date

Tier level

Status of task

Resource type

Type of resource

Name of PanDA queue

Size of input data

Size of output data




ETL workflow

Extract, transform, load

The ETL Workflow is described with
Directed Acyclic Graph (DAG),
where each node is a run unit.
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Selected Data Sample

Analysis tasks statistics

from 2020-07-02
to 2020-08-15
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Datasets

Data popularity (number of accesses by JEDI Tasks) =

40000

Data and Monte-Carlo datasets
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Data popularity (number of accesses by users)

Data and Monte-Carlo datasets
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Project

Projects and data types popularity (for analysis tasks)
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Users Home Institutes Countries
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Heatmap plot
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Download map by link:
https://cernbox.cern.ch/index.php/s/LPgMqykakKnp504

Data popularity. Users Tasks
(Users from ATLAS Home Institutes)
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https://cernbox.cern.ch/index.php/s/LPqMqykakKnp504

Data popularity. Users Tasks
(Tasks execution sites)
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Download map by link:
https://cernbox.cern.ch/index.php/s/L PaqMaykakKnp504
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Download map by link:
https://cernbox.cern.ch/index.php/s/L PaqMaykakKnp504

All sites are in use by all users
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Download map by link:
https://cernbox.cern.ch/index.php/s/LPgMqykakKnp504

All sites are in use by all users.
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Summary and Plans

Results

Explored Data sources and
developed Data model.

The ETL workflow was
developed and brought in
production. Aggregated data
in CSV file format reached
3.3 Gb.

Explored Data popularity
metrics. Suggested
visualization techniques.

Explored and tested
visualization engines for 3D
maps.

Geolocations

Sites
Not all geolocations of computing sites were found using CRIC API. Among 90K of analysis tasks we
did not find geolocations for about 2K of them.

Users

Sometimes user specify not standard username in task configuration (for example, user may add email
address to the string with username). In this case now we don't find the information about this user in
CERN Directory. But this issue can be solved partially by removing unnecessary emails from
username parameter. Currently we didn't find users locations for 8K tasks.

Datasources

At the next stage we will add DDM data source(s) (Rucio transfers to analyze ATLAS datasets
downloaded by users to their local resources. The number of such downloads will become one more
metric of datasets popularity.) and PanDA/Rucio metrics correlation

Software

We plan to design web-application aimed at the visual analysis of data popularity, with the appliance of
advanced interactive visualization techniques like parallel coordinates, world maps, heatmaps and
treemaps.

Data storage
We have exhausted currently used hardware. A new request for new storage nodes is submitted
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Data sources |

database

ATLAS data and
Monte-Carlo datasets

—— Completed tasks
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Data sources ||

- Initially AGISwas used to
get information about
Computing sites but now we
have migrated to CRIC.

- CRIC provides APIs to
obtain information about
PanDA Queues, ATLAS
Sites, storage, services, etc.

CRIC - computing resources information catalog

Computing Resource Information Catalog

CRIC API

Fields added after migration from AGIS to CRIC



Data sources lli

LDAP

The LDAP service allows anonymous read-access (from inside CERN only) to the user
information in Active Directory.

Some geocoding APIs has to be

— used in future for Home institutes

There is no possibility to get geolocations, so we use
countries geolocations — -
[ Home institute geolocation J
LDAP - CERN phonebook diectory — 29
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