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Overview

ATLAS Distributed Computing organization

ATLAS data and job workflow

ATLAS Grid Centers, site requirements

Tier-3 policy
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ADC (simplified)

Central services: 

DDM: data management, dataset transfers, catalogs

PanDA: central task/job distribution and control system

Task brokering: job run on sites with input files on local storage

Autopilot factories submit pilot jobs to CE, payload picked from PanDA when 
running on node

Monitoring: EGI/NGI infrastructure + ATLAS system

...

Sites:

Computing Element (CREAM, OSG, ARC)

SRM Storage Element

cvmfs for ATLAS software (ATHENA, database files)

Squid, frontier: database access + caching

Additional services in Tier-1 sites (LFC, FTS, DB, ...)
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Sites and Tier Levels in ATLAS

Tier-0: CERN

Tier-1: 10 large computing centers (disk, cpu, tape), permanent 
storage

Tier-2: ~100 medium centers associated to one of Tier-1s (disk, 
cpu), secondary storage 

Tier-3: ~80 non-pledged resources

Full grid sites => ATLAS Grid Centers

Analysis sites with no grid infrastructure

10 ATLAS clouds: Tier-1 + associated Tier-2 and Tier-3

Tier-0,1,2: pledged resources, Memorandum of Understanding

The hierarchical model is not strict any more and is/will change in 
the future
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ATLAS Clouds

Cloud: Tier-1 + 
associated Tier-2s

Support team

24/7 operation on Tier-1
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ATLAS Resources

100k cores

60PB of disk space

few 10GB/s network capacity

>200 sites (clusters)

gLite, OSG, ARC middleware
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ATLAS tasks
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Production and Analysis Jobs
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Dataset Organization and Transfers

Dataset: collection of files of the same 
type

Storage Endpoint: disk (tape) space 
allocated on site for particular activity

Example: NIKHEF-ELPROD_DATADISK

<SITE>-<SPACETOKEN>

File Transfer Services: copies datasets 
from one site to another

Endpoints:

PRODDISK – temporary storage of 
production job inputs/outputs

SCRATCHDISK – global analysis inputs and 
outputs

LOCALGROUPDISK – storage for local use

...
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Task/Job workflow

Task brokered (allocated) to particular cloud

Input dataset transferred to the site SRM endpoint

PanDA defines and activates the jobs for the site

Pilot jobs on the site, when started on node:

Pick a job from PanDA site queue

Copies inputs from local SE

Runs the job

Copies output to local SE

Transfer of output datasets from the site SE to 
associated Tier-1 storage
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Overview of Job Types

Monte-Carlo simulation:

Event Generation ( 100MB input, 10 minutes cputime, 1GB output)

Simulation, tracking through the detector (1GB shared input, 10h cputime, 100MB output)

• This is the only job type that can run on low bandwidth sites

MC Reconstruction:

1GB input, 5h cputime, 5GB output

Data reprocessing:

5GB input, 1h cputime, 5GB output

Merging:

5GB input, 10 minutes cputime, 5GB output

User Analysis:

20GB input, 1h cputime, 100MB output (but varies wildly)

Global analysis with PanDA: user runs analysis on the container (dataset collection)

Up to 10000 jobs on  100TB of input data by a single user

Very heavy for nodes and storage: typical local I/O 10MB/s per job
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ATLAS Computing Sites

Sites, that pledged resources (Tier-0,1,2)

ATLAS “owns” the pledged resources (central disk 
space management, node job allocation)

Voluntary sites:

Smaller clusters with cpus for ATLAS

Analysis sites for private use by ATLAS collaborators

National grid sites

Large clusters with extra resources for ATLAS

(commercial) clouds

...
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How to become ATLAS Grid Center

First step: International Computing Board (ICB)

Agreement on cloud association support (NL)

Agreement of national physics contact and funding agency representative

Site requirements: 50-cores, 5TB of SRM storage (2TB proddisk, 3TB scratchdisk), 10Mb/s network connectivity

0.5 FTE of site support

EGI/NGI rules, 75% uptime

Second step: ATLAS Distributed Computing (ADC) registration

Site testing and validation (test jobs, test transfers)

Site certification, registration in central system 

Functional categories: defines job types which can run on the site

High priority production

ATLAS-wide analysis

Low priority production

Distributed data site

Other ATLAS computing activities

Site Job Configuration: through PanDA queues. 

brokeroff → jobs will be submitted to the site only if the site is explicitly requested

Site (or ADC) can choose whether to run global production, global analysis, or allow only custom user jobs
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Detailed site requirements

Full EGI/NGI site certification + production status

ATLAS requirements:

ATLAS VO support in grid services

Squid service

cvmfs on nodes

5.5 GB of free disk space per job (core)

Configured SRM storage endpoint with ATLAS ACL
• 2TB PRODDISK if running production jobs
• 3TB of SCRATCHDISK if running analysis jobs
• 5TB of LOCALGROUPDISK if site wants to store local or private datasets

Resources not strict, site can start with lower resources if it plans to 
grow in the future

SRM storage mandatory, no jobs possible without it
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ARC alternative to gLite

Used in Nordugrid cloud

Single server: ARC frontend

Input file caching => less transfers

No permanent storage needed => 
inputs/outputs directly transferred from/to 
NDGF-T1. ARC server takes care of 
controlled/throttled transfers

Job types that run on a particular site can be 
limited
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Yerevan Tier-3 Status

Two sites: YERPHI, AM-04-YERPHI

Both EGI production status

Configured services: 

BDII, CREAM-CE, Classic-SE

Atlas specific: xrootd, squid, cvmfs

Need SRM endpoint, DPM the easiest to setup

Testing the site can start after that

Need to clarify what the site functionality

(NL) Cloud support essential → the base cell to solve the 
problems or implement the new requirements. The cloud support 
seems to be insufficient for all the new sites. Eastern countries 
encouraged to form a support unit around Dubna.
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Conclusions
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