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The historical Problem: data 

access
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ÅPhysics experiments rely on rare events and statistics
ïHuge amount of data to get a significant number of events

ÅThe typical data store can reach 5-10 PBé now

ÅMillions of files, thousands of concurrent clients
ïEach one opening many files (about 100-150 in Alice, up to 1000 in 

GLAST/Fermi)

ïEach one keeping many open files

ïThe transaction rate is very high
ÅNot uncommon O(103) file opens/sec per cluster

ïAverage, not peak

ïTraffic sources: local GRID site, local batch system, WAN

ÅNeed scalable high performance data access
ïNeed to squeeze every byte/s from the hw

ïNo imposed limits on performance and size, connectivity
ÅDo we like clusters made of 5000 servers? We MUST be able to do 

it.

ïNeed a way to avoid WN under-utilization
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File serving with Xrootd
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ÅVery open platform for file serving
ïCan be used in many many ways, even crazy

ÅAn example? Xrootd-over-NFS-over-XFS data serving
ï BTW Do your best to avoid this kind of things!

ï In general, the really best option is ólocal disksô and redundant cheap servers 
(if you want) + some form of data redundancy/MSS

ï Additional complexity can impact performance and robustness

ÅXrootd [Scalla] is only one, always up-to-date!
Åhttp://savannah.cern.ch/projects/xrootd and

http://xrootd.slac.stanford.edu

ïMany sites historically set up everything manually from a CVS 
snapshot
ÅOr wrote new plugins to accommodate their reqs

ï Careful manual config (e.g. BNL-STAR)

ïMany others rely on a standardized setup (e.g. the Alice sites)

ïOthers take it from the ROOT bundle (e.g. for PROOF)
ïé which comes from a CVS snapshot

ï Again, careful and sometimes very delicate manual config

http://savannah.cern.ch/projects/xrootd
http://xrootd.slac.stanford.edu
http://xrootd.slac.stanford.edu
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Most famous basic features
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ÅNo weird configuration requirements
ïScale setup complexity with the requirementsô complexity. No strange SW 

dependencies.

ÅHighly customizable

ÅFault tolerance

Å High, scalable transaction rate
ï Open many files per second. Double the system and double the rate.

ï NO DBs for filesystem-like funcs! Would you put one in front of your laptopôs 
file system? How long would the boot take?

ï No known limitations in size and total global throughput for the repo

ÅVery low CPU usage on servers

Å Happy with many clients per server
ï Thousands. But check their bw consumption vs the disk/net performance!

ÅWAN friendly (client+protocol+server)
ï Enable efficient remote POSIX-like direct data access through WAN

ÅWAN friendly (server clusters)
ï Can set up WAN-wide huge repositories by aggregating remote clusters

ï Or making them cooperate
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Basic working principle
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Simple LAN clusters
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Advanced cluster

Up to 4096 (3 lvls) or 262K (4 

lvls) data servers

Everything can have hot spares
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Tech ñstrategic directionò

ÅTo give tools able to deploy an ñunified 

worldwide storageò
ÅValid also locally at the site

ÅFast, scalable and efficient

ÅWAN friendly

ÅFault tolerance as per xrootd protocol+client

ÅExtended fault tolerance by means of a limited óself 

healingô of an SEôs content

ÅCompletely self-contained, no external systems

ÅBased uniquely on base features of the xrootd platform

ÅALICE is moving in this direction

ïRefining historyé

7ALICE-GridKa operations meeting
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Storage and metadata

ÅHere, ñStorageò means just ñStorageò
Åi.e. you can get the files you put

ïRelated with the HEP computing models, which 

typically need a ñmetadata DBò

ÅTo ñknowò which files are supposed to exist

ïBut not necessarily their location, which is handled by 

the Storage System

ïIt does not go out of sync with reality

ÅTo associate HEP-related metadata to them and do 

offline queries

8ALICE-GridKa operations meeting
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The ALICE way with 

XROOTD

Å Pure Xrootd + ALICE strong authz plugin. No difference among T1/T2 (only size and QOS)

Å WAN-wide globalized deployment, very efficient direct data access

Å Tier-0: CASTOR+Xrd serving data normally.

Å Tier-0: Pure Xrootd cluster serving conditions to ALL the GRID jobs via WAN

Å ñOldò DPM+Xrootd in some tier2s

Xrootd site

(GSI)

A globalized cluster

ALICE global redirector

Local clients work

Normally at each 

site

Missing a file?
Ask to the global redirector
Get redirected to the right

collaborating cluster, and fetch it.
Immediately.

A smart client

could point here

Any other

Xrootd site

Xrootd site

(CERN)

Cmsd

Xrootd

Virtual

Mass

Storage

System

é built on data Globalization

More details and complete info in ñScalla/Xrootd WAN globalization tools: where we are.ò @ CHEP09

9ALICE-GridKa operations meeting
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Grid Storage collaboration

ÅSet of features in the latest ALICE xrootd 

Ses

ÅVery generic features, used in a plain way

ïWorldwide storage aggregation

ïñHole fixingò Virtual Mass Storage System

ïA new entry: The eXtreme Copy (alpha)

10ALICE-GridKa operations meeting
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Status

ÅGood!

ÅThe latest releases of the xrootd bundle 

(1.6+1.6b) are very stable
Å1.6b to be released now

ïNo trace of issues about global cooperation

ÅAnd about data access as well

ï1.6b fixes a bug in the ALICE token lib

ÅA crash which can be triggered only with the ófutureô 

tools. It does not hurt the current ALICE usage.

ÅSo, we are at least 1 step beyond. J

11ALICE-GridKa operations meeting
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Worldwide Storage

ÅRecipe:

ïTake all the ALICE xrootd Ses

ïMake sure that they export a correct namespace

Åi.e. URLs must not contain site-specific parts

ïAggregate them into a unique worldwide 

metacluster

Åé and this metacluster appears as an 

unique storage

ÅIs it so easy? What can I do then?

12ALICE-GridKa operations meeting
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Worldwide Storage

ÅFor the sysadmin itôs quite easy
ïEventually, he must just set correctly one parameter

ÅLOCALPATHPFX é See the latest ñSetup tutorialò

ÅWhy?
ïHistorically, each site was given a ñVOò prefix

ÅWhich turned to be a site-dependent mistake

ïBecause local choices must remain local

ïA shared service MUST ignore local choices

ÅAll the sites hosting the SAME file had a different path prefix for 
it, not VO-related, but site-related

ÅMany file entries in the Alice DB contain disk names, local 
directory names and other bad things

ïWhat if that disk/machine/local user is changed?

ÅIf present, that local prefix must be specified in the local config, 
so that it can be made locally optional by the xrootd daemon

Å/alice/cern.ch

Å/something/sitename/diskname/

13ALICE-GridKa operations meeting
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Worldwide Storage

ÅDoes it cover the whole ALICE repository by 

now?

ïUnfortunately not yet

ÅñOldò DPM setups do not support this

ïThere are chances for the upcoming version

ÅdCache-based sites do not run xrootd

ïThe xrootd door is a basic emulation of just the basic 

data access protocol

ïIt does not support the xrootd clustering, hence it cannot 

participate

ïSo, what can we do until it grows up?

14ALICE-GridKa operations meeting
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Worldwide Storage

ÅThe Global redirector óseesô a fraction of the 

ALICE repository
ÅQuite a large one but not complete

ïIf a site has a óholeô in the repository this is a 

good place to fetch this file from

ÅThe absence of a requested file triggers a ñstagingò 

from the Global redirector

ÅBorn experimental, turning to be a big lifesaver

15ALICE-GridKa operations meeting
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ALICE Globalization status

ÅAs said, technically very good

ïMore sites joining

ïAll the new sites are automatically in the game

ïSome older sites have upgraded

ïThe new CASTOR is able to join

ÅALICE SEs should:

ïExpose a coherent namespace (i.e. a 

globalizable path)

ïOpen access for reading

ïSecured access for writing

16ALICE-GridKa operations meeting
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A real example

ÅRemember: ALICE creates always 3 replicas of 
production-related files

ÅDuring Spring 09 the ISS SE had serious hw 
troubles

ÅRelatively small but very good site

ÅThey lost a number of files, very difficult to tell which ones
ïHence, the ALICE DB was out of sync with it

ïWhen updated and put again in production
ÅThe users did not notice anything, no jobs crashed

Å>1600 missing files were instantly fetched, fixing the repo as 
they were accessed there
ïDuring the first production afternoon

ÅSuccess rate was ~99.9%, the avg throughput from external 
sites was ~5-6MB/s
ïWe must remember that the Global redirector cannot see all the 

sites

ïThe few failures were just files in SEs not seen by the Global 
Redirector

17ALICE-GridKa operations meeting
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The eXtreme Copy

ÅLetôs suppose that I have to get a (big) file
ïAnd that there are several replicas in different 

sites

ÅBig question: where to fetch it from?
ïThe closest one?
ÅHow can I tell if itôs the closest? Closest to what? Will it 

be faster as well?

ïThe best connected one?
ÅIt can always be overloaded or a hoax

ïWhatever I choose, the situation can change 
over time
ÅInstead I want always the max efficiency

18ALICE-GridKa operations meeting
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The eXtreme Copy

ÅSo letôs be Torrent-like

ïAnd fetch individual chunks from everywhere

ÅFrom ALL the existing replicas of the file

ÅAdapting the speed and the load

ïThis can boost the performance in doing copies

ÅAnd adapt it to varying conditions

ÅBut the ALICE computing model does not need to do 

many copies

19ALICE-GridKa operations meeting
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The eXtreme copy

Copy program

xrdcp ïx
Wants to get 

ómyfileô from the 

repository

Xrootd site

A

A globalized cluster

(ALICE global redirector)

Any other

Xrootd site

Xrootd site

B

Cmsd

Xrootd
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