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OutlineOutline

 ALICE experiment

 Data acquisition, processing & transfer

 AliEn, job submission, workload management...

 What should happen at CC-IN2P3
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The ALICE experiment at LHCThe ALICE experiment at LHC

CMS

ALICE

ATLAS LHCb
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The ALICE experimentThe ALICE experiment

 Only experiment at LHC originally dedicated to the study of the 
Quark-Gluon Plasma

Heavy Ion collisions ! (Pb+Pb)
• Best way to create the QGP : very large energy density available

Proton-proton collisions
• Reference for heavy ions and genuine pp physics

Most of the time, LHC will run pp collisions (1 month of HI/year)

 ALICE computing model has been designed according to the 
needs of heavy ion collisions

Large amount of data stored per Pb+Pb collision
• Expected mean rate: 1.25 GB/s data produced

Very long computing time (simulation,reconstruction,analysis)

Much storage space
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ALICE event snapshotALICE event snapshot

ALICE 
pp event

ALICE 
Pb+Pb event

ALICE 
Pb+Pb event
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(AliEn File Catalogue)

(Permanent Data Storage)

(Online Data Buffer)

(Event Summary 
Data)

(PROOF)
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(1.25GB/s)
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The ALICE GRIDThe ALICE GRID
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The data transfersThe data transfers

 All scheduled transfers use FTD (~AliEn's FTS)
Transfer Queue

Triggered by alien 'mirror'

 T0 → T1 and T1 → T1 use LCG's FTS
Defined channels

Data go in and out the SE's via SRM interface

 T1 → T2 and T2 → T2 use xrootd
No predefined channel

Data go in and out the SE's via xrootd server
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Data transfers and analysis (in brief)Data transfers and analysis (in brief)

online
system

online
farm

Tier-0

Tier-1

Tier-2

- raw data
- 1st  reconstruction pass

“Tier-3”

- raw copy
- 2nd /3rd  reconstruction
- scheduled analysis
- MC copy

- “physics” data
- user analysis
- MC production

- locally cached data
- local analysis facility

CERN 
Computing Center

Regional C.C.
Italy

Regional C.C.
France

Local C.C.Local C.C.Local C.C.

InstituteInstituteInstituteInstitute

Regional C.C.
Germany

FTS

xrootd

xrootd
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AliEnAliEn

 GRID middleware for ALICE
 AliEn provides

Site services (CE/SE interfaces, package manager...) on VObox

File catalogue
• All ALICE data (simulation+reconstruction)

• User data

Client services
• Catalogue browsing

• Job submission

• Job monitoring

• Data transfers : between SE's + local→SE + SE→local
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Services running on the VObox

Job Agents
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AliEn (user view)AliEn (user view)
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Job submissionJob submission

 Jobs submitted via AliEn shell
Job optimizer selects the best sites that satisfy the request

Performs splitting into subjobs

The subjobs will run where the data is and only there !! (in principle)

• NB: several sites may contain the same data (mirror)

 Job Agents are launched on differents sites
Check availability of site

Check the required software
• If not, the package manager will install it

Pulls 'real' jobs and runs them on the WN

 Which VObox (group of CEs) to use?
If not specified, the Job Optimizer decides itself

This can be specified in the JDL
• Requirements=other.CE==”Alice::CCIN2P3::CCIN2P3-CREAM”
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What happens at CCIN2P3?What happens at CCIN2P3?

 T1+T2 site → we do many different things
Raw data backup (HPSS)

Reconstruction (jobs 'aligrid')

MC production (jobs 'aligrid')

Scheduled analysis (from production, jobs 'aligrid')

• Creation of “Physics” data → ESD, AOD

Chaotic (end-user) analysis

• Analysis of ESD,AOD (jobs 'alicexxx')

 2 computing elements
LCG CE  → VObox cclcgalice01 submits on it

CREAM CE → VObox cclcgalice02 submits on it

• More promising, will be the default at some point

• cclcgalice01 will become a backup VObox

 Storage
Tape (HPSS) : raw data transfers (FTS) from T0

Disk (xrootd) : output from reconstruction done in T0 (→ send via FTS) and done in T1 (CC)

 Data staging Tape → Disk 
Feature not yet implemented

Wish to use TReqs !
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Job behaviour @ CCJob behaviour @ CC

 Common software for all jobs in 
/afs/in2p3.fr/grid/toolkit/alice

1 AFS volume → stress ?

Resource used with BQS: u_stress_afs_alice
• Limit the incoming job flow 

 Memory issue on production jobs
Simulation & reconstruction require large amount of memory

• Min. 2GB

We reached a value of 4.5GB for some jobs
• Need to use the BQS J class for these jobs (hopefully temporary issue)

AliRoot offline core goal is to make it get down to 2GB again

However we should take an action soon
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Storage @ CCStorage @ CC

 RAW data replication
Should do CASTOR@CERN → HPSS@CCIN2P3 via FTS

Staging HPSS → xrootd not in place yet

⇒ no raw data at CCIN2P3 at the moment

 Subsequent reconstruction passes have been stored on 
xrootd@CCIN2P3 

→ user analysis can be performed on ESD/AOD

 Simulation
Performed partly at CCIN2P3

→ everything on xrootd

 SE Monitoring
Files are regularly sent and stored in SE's

Provides “working status” of storage services
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Storage issuesStorage issues

 Deployment procedure of xrootd software with ALICE 
authentication library

 Effective data transfer rate from xrootd servers
“GRID SE” slower than “LAF” server

Is this expected ?

Software or bandwidth issue ?
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PROOF cluster (LAF)PROOF cluster (LAF)

 Computing model of ALICE and Analysis Framework 
designed to work on PROOF

Exact same code must run on local, GRID and PROOF

 See LAF tutorial @ CC (last week) for more info
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Current status and prospectsCurrent status and prospects

PROOF 

...
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(xrootd
protocol)

...
32TB

xrootd server
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questions?
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FTS vers SE xrootd (december 17FTS vers SE xrootd (december 17thth -18-18thth ))
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