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NDGF (more than) a TierNDGF (more than) a Tier--11

A Co-operative Nordic Data and Computing Grid facility
Nordic production grid, leveraging national grid resouces
Common policy framework for Nordic production grid
Joint Nordic planning and coordination
Operate Nordic storage facility for major projects
Co-ordinate & host major eScience projects (i.e., Nordic 
WLGC Tier-1)‏
Develop grid middleware and services

NDGF 2006-2010
Funded (2 M€/year) by National Research Councils of the 
Nordic Countries

NOS-N
DK SF N S

Nordic Data Grid Facility
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NDGF VisionNDGF Vision

“...to establish a Nordic data grid facility and to involve 
Nordic countries in European and global co-operation in 
data sharing in a variety of fields.”
To coordinate and facilitate the creation of a Nordic 
eInfrastructure sharing platform
To enable Nordic researchers to participate in major 
international projects
To optimize and standardize use of resources
To optimize Nordic participation in international projects
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NDGF eScience projectsNDGF eScience projects

BioGrid community grid
CO2 sequestration community grid
Nordic Tier-1
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NDGF a Tier-1 for WLGC
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NDGF a Tier-1 for WLGC

Organization / 
Governance
Tier-1 Services:

Computing
Storage
ATLAS
ALICE
Accounting
Monitoring
Operation
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Organization Organization –– CERN relatedCERN related
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NDGF TierNDGF Tier--1 Resource Centers1 Resource Centers

The 7 biggest Nordic 
compute centers, dTier-1s, 
form the NDGF Tier-1
Resources (Storage and 
Computing) are scattered
Services can be centralized
Advantages in redundancy
Especially for 24x7 data 
taking

CSC

HPC2N

PDC

NSC

UiB

UiO

DCSC/KU
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NDGF Facility NDGF Facility -- 2007Q32007Q3
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TierTier--1 Services: Networking1 Services: Networking

Today NDGF is connected directly with GEANT 10GBit 
fiber to CERN
Inter-Nordic shared 10Gbit network from NORDUnet
A Dedicated 10Gbit LAN covering all dTier-1 centers next 
year
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TierTier--1 Services: Networking / OPN1 Services: Networking / OPN

CERN
LHC

NORDUnet NREN

SE

Örestaden

HPC2N
PDC
NSC
...
...

Central host(s)

National 
IP 
network

National SitesNational
Switch

NDGF AS  - AS39590

NO

FI

DK
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TierTier--1 Services: Computing1 Services: Computing

NorduGrid / ARC 
middleware for Computing
Used routinely since 2002 
for e.g. ATLAS data 
challenges
Deployed at all the dTier-1 
sites
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StorageStorage
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StorageStorage

dCache Installation
Admin and Door nodes at 
GEANT endpoint
Pools at sites
Very close collaboration 
with DESY to ensure 
dCache is suited also for 
distributed use
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NDGF StorageNDGF Storage
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FTSFTS

• Running FTS2.0
• Patched version of Globus supporting GridFTP2

• Located in Linköping:
– 1 Server for FTS
– 1 Server for Oracle database

• Channels:
– STAR-NDGF
– others...
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3D3D

Minimal setup located in Helsinki:
One dual core dual Xeon box with 4GB of memory

no RAC, just one server
High availability SAN storage
a bit more than one TB of space allocated for data

upgrade to 3-5 node RAC in 2008
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ATLAS VO ServicesATLAS VO Services

ATLAS VOBox (ARC flavor) 
services fully implemented

ARC uses Globus RLS
US-ATLAS-LRC view on 
the mysql
Enables outside ATLAS 
subscription to data 
stored on old Ses
and internal through RLS
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ALICE VO ServicesALICE VO Services

ALICE VOBox boxes:
Jyväskylä
CSC
NSC
LUNARC
DCSC/KU
UiB – using submission via 
ARC
Örestaden – xrootd 
storage frontend
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Service Availability MonitoringService Availability Monitoring

SAM sensors:
BDII
SE
SRM
FTS

ARC-CE
This is the only different sensor as compared to other sites
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AccountingAccounting

Sites report using SGAS
(SweGrid Accounting System)‏

SGAS report translated to APEL
Injected into the APEL DB

Functional from September 07
some sites already accounted
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ConclusionsConclusions

We have build a distributed Tier-1
dCache – for storage
ARC for computing

Interoperabel with:
ALICE
ATLAS
ARC monitoring and accounting
LCG monitoring and accounting

It works !
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Thanks!Thanks!

Questions
?
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GridFTP v1GridFTP v1

ABUF

SBUF

ERET
ESTO
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GridFTP v1GridFTP v1

ABUF

SBUF

ERET
ESTO
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FTP TransfersFTP Transfers

Client Server

Control channel

Data channel

Client Server

Control channel

Data channel

Passive servers

Active servers
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FTP in dCacheFTP in dCache

Client FTP Door
/disk/my_file

Pool
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Active transfers in dCacheActive transfers in dCache

Client FTP Door

PORT mymachine.cs.aau.dk:20000

STOR /disk/my_file

Transfer file to
mymachine.cs.aau.dk:20000

Data channel

Pool
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Passive transfers in dCachePassive transfers in dCache

Client

PASV

ftp1.ndgf.org:20000

RETR /disk/my_file

FTP Door

Pool
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Passive transfers in dCachePassive transfers in dCache

Client

Pool

FTP Door
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Passive transfers in dCachePassive transfers in dCache

Client FTP Door

Pool
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Use active transfers!Use active transfers!
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Active transfers won't workActive transfers won't work

ABUF

SBUF

ERET
ESTO
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Introducing GridFTP2 GETPUTIntroducing GridFTP2 GETPUT

PUT pasv;mode=x;file=/disk/my_file
127 PORT=(a.b.c.d)‏
150 Opening data channel

PASV
227 PORT=(a.b.c.d)‏
MODE E
200 OK
STOR /disk/my_file
150 Opening data channel
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Client

Pool

PUT pasv;mode=x;file=/disk/my_file

pool1.dcsc.ku.dk:20000

FTP Door
Begin transfer
for 00010EA3F

Listening on 
port 20000
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GridFTP2GridFTP2
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GridFTP2 ImplementationsGridFTP2 Implementations



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


