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NDGF NDGF (more than) a Tier-:

MNMorRDIC DaTaBGRIO FAaCiLITY

m A Co-operative Nordic Data and Computing Grid facility
o Nordic production grid, leveraging national grid resouces
0 Common policy framework for Nordic production grid
O Joint Nordic planning and coordination
0 Operate Nordic storage facility for major projects

O Co-ordinate & host major eScience projects (i.e., Nordic
WLGC Tier-1)

0 Develop grid middleware and services
m NDGF 2006-2010

O Funded (2 M€/year) by National Research Councils of the
Nordic Countries
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NDGF NDGF Vision

MNMorRDIC DaTaBGRIO FAaCiLITY

m ...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.”

m To coordinate and facilitate the creation of a Nordic
elnfrastructure sharing platform

m To enable Nordic researchers to participate in major
international projects

m To optimize and standardize use of resources
m To optimize Nordic participation in international projects
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NDGF

MNMorRDIC DaTaBGRIO FAaCiLITY

m BioGrid community grid
m CO2 sequestration community grid
m Nordic Tier-1
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m Organization /
Governance

m Tier-1 Services:
0 Computing
0 Storage
0 ATLAS
0 ALICE
0 Accounting
0 Monitoring
0 Operation
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NDGF

MNMorRDIC DaTaBGRIO FAaCiLITY

The 7 biggest Nordic
compute centers, dTier-1s,
form the NDGF Tier-1

m Resources (Storage and
Computing) are scattered

m Services can be centralized
m Advantages in redundancy

m Especially for 24x7 data
taking
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MNMorRDIC DaTaBGRIO FAaCiLITY

m Today NDGF is connected directly with GEANT 10GBit
fiber to CERN

m Inter-Nordic shared 10Gbit network from NORDUnet

m A Dedicated 10Gbit LAN covering all dTier-1 centers next
year
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MNMorRDIC DaTaBGRIO FAaCiLITY

m Today NDGF is connected directly with GEANT 10GBit
fiber to CERN

m Inter-Nordic shared 10Gbit network from NORDUnet

m A Dedicated 10Gbit LAN covering all dTier-1 centers next
year
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m NorduGrid / ARC
middleware for Computing

m Used routinely since 2002
for e.g. ATLAS data
challenges

m Deployed at all the dTier-1
sites

NDGF, , a Nordic Tier-1 for WLCG
LCSC 2007, Linképing, 17th October 2007

Atlas (UniMelb) B+2 0+0
B Awstrelic Charm (UniMelb) a6 848 {queue doun) 0+0
Alfred (UniMelb) a0 | 846 2+1
DistLab (DIKU) 10 8+8 0+0
Aalborg Grid Gateway 48 L 38+0 | 0+0
Niflheim (DCSCIDTU) a0z 0+17
- Horseshoe (DCSCISDU) 1192 0+3
S Denmark 1 o+0 0+0
Morpheus 18 | 1540 | 23+0
Theory (DCSCIKU) 112 I o+42 0+1
VCR (VideoRecorder) 1 0+0
UT IMCB Anakonda clus> i ==} 3+8 0+0
UT CS Antarctica Clus> 20 N 0+0
CMS on CERN Linux 1 0+8 0+0
—r CMS Production server 8 B+ 0+0
UT DOUG Cluster z a+8 0+0
CMS test cluster 1 B+ 0+0
EENet cluster 4] 8+8 0+0
UT Physics Cluster 3 0+0
CSC Kirppu 1 1+8 6+0
. Mill (Physicum) 60 || 8+15 0+0
= finlaad Alpha (HIP) 1 5+0 0+0
Testbed0 (HIF) 1 B+8 4+
- Gormany FZK cluster 005 NI 0+0
LRZ cluster 234 I 0+243
Oslo Temp Cluster 11 8+8 25+0
Parallab IBM Cluster 58 0+75
#= Nomvay Bergen Grid Cluster 2 [ 7+0
Oslo Grid Cluster 41 51+0
Ui0 Grid 100 0+1
om Slovenia SiGNET 40 6+0
Bluesmoke (Swegrid, NS> 99 I R 187+0
Kosufy farm lt] T 0+0
ISV 4 14+0
Hagrid (SweGrid, Uppm> 100 I 68+0
o Ingrid (SweGrid HPC2ZN) 101 T 124+0
e Monolith (NSC) 393 ITE 0+121
Quark Cluster 7 8+8 0+0
Beppe (SweGrid PDC KT> 96 T I 49+0
Sigrid (SweGrid, Luna> 99 I 19+25
Toto7IWhenim64 (Lunar> 192 0+11
O Switzerland ~ Bern ATLAS Cluster 8 T 12+0
TOTAL 42 sites 5196 570+ 3169 597 + 499
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NDGF Storage

MNMorRDIC DaTaBGRIO FAaCiLITY

m dCache Installation

m Admin and Door nodes at
GEANT endpoint

m Pools at sites

m Very close collaboration
with DESY to ensure ‘
dCache is suited also for
distributed use

Bergen#

Stavanger ¢
Kristiansand *

DEMNMARIK
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MNMorRDIC DaTaBGRIO FAaCiLITY

Running FTS2.0
Patched version of Globus supporting GridFTP2

Located in Linkoping:

— 1 Server for FTS

— 1 Server for Oracle database
Channels:

— STAR-NDGF

— others...

NDGF, , a Nordic Tier-1 for WLCG
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m Minimal setup located in Helsinki:
0 One dual core dual Xeon box with 4GB of memory
= N0 RAC, just one server
O High availability SAN storage
O a bit more than one TB of space allocated for data

O upgrade to 3-5 node RAC in 2008

NDGF, , a Nordic Tier-1 for WLCG
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NDGF

NORDIC DATAGRID FACILITY

m ATLAS VOBox (ARC flavor)
ATLAS DDM Integration in ARC SerVICeS fu”y Implemented

The Nordic Data Grid Faciity (NDGF) consists of Grid resources running ARC middieware in Scandinavia and other

countries. These resources serve many virtual organisations and contribute a large fraction of total worldwide
resources for the ATLAS experiment, whose data s distrbuted and managed by the DQ2 software. Managing ATLAS
data within NDGF and data distribution between NDGF and other Grids used by ATLAS (the LHC Computing Grid and NORDUGRID

the Open Science Gric) presents a unique challenge for several reasons. First, the entry poin for data, the Tier 1 e .

conro, is physically distibuted among heterogeneous resources in several couniries and yet must present a singlo i D - - V I eW O n
access point for al data stored within the cenire. The middieware framevork used in NDGF difers sigifcanty from

other Grids, specfcallyinthe way tha aldata movement and registraton s performed by services outside the worker

node environment. Also, the service used for cataloging the location of data files s different from other Grids but must
still be useable by DQ2 and ATLAS users to locate data within NDGF. This poster presents in detail how we solve
hosa ssues 10 Ao seamess acosss workdids o daa witin NDGF

Data Export from CERN Throughput (MB/s) per day to NDGF Tt tI l e I I lysq I

We have already shown that we
con scoepcafa o CEF o
i rat le [especaatul

T e 0 Enables outside ATLAS

88888

o

WUST2 SNOGFTIDEK 8NOGFTAPE.
NOGFDISK = NOGFTITAPE = NOGFTEST

e subscription to data

Tier 1
Endpoint
(Copenhagen)

DQ2 s the ATLAS distributed
data management system. It
sends data to the Tier 1
endpoint at sm.ndgforg. The

stored on old Ses
0 and internal through RLS

smandgtorg fpt.ndgtorg

doache.ndgtorg

prist ndgtor
9

i data is physically distrbuted
Central ! around the Ter 1 dCache
Catalogs | | Services pools.

For more information on the
distributed Tier 1 see Talk #147,
“A Distributed Tier-1 for WLCG".

File Replica Catalog ™Y

ATLAS file replica information in NDGF is Globus RLS
stored in the Globus Repica Location Service

ATLAS MC Production

B 5 0 Gzt
\TLAS

sys(em. It Dulcinea_ sends

jobs to ARC CEs

executing _ simulation  tasks
assigned to NorduGrid.

The web service approach involves deploying  The MySQL view approach involves creating a
OISR DRRNECH Gl Eb e iD Enn B0
can be queried by any HTTP ciient (eg cur).  way that looks like a MySQL LRC. These are th

[ e
directly on the RLS DB tables, or using the  (OSG) in the USA with which DQ2 is already
Globus dlient tool. This tool gives good integrated. This MySQL view has the advantage of
s L b S D0 Hacyb i halaiipmciTa)
maintaining an extra service. resources, how not give optimal

perormance, e!p:o\e\ly o queries.

After successful completion, the data _is
uploaded to the Tier 1 storage by ARC.
Dulcinea registers attributes requited by DQ2
(e GUID and MDS checksum) in the RLS and
registers the new output files in DQ2.
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m ALICE VOBox boxes:
0 Jyvaskyla
0 CSC
d >4 VO-BOX
0 LUNARC ARC
0 DCSC/KU modulegcache

door
O UiB — using submission via
ARC

0 Orestaden — xrootd
storage frontend
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Overall Service Availability for site NDGF-T1 : Daily Report

NOGF-T1 availability from 10-08-07 to 02-09-073
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m This is the only different sensor as compared to other sites
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m Sites report using SGAS
0 (SweGrid Accounting System)

m SGAS report translated to APEL
m Injected into the APEL DB

m Functional from September 07
0 some sites already accounted

NDGF, , a Nordic Tier-1 for WLCG
LCSC 2007, Linképing, 17th October 2007
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sonclusions

m We have build a distributed

0 dCache — for storage
0 ARC for computing
m Interoperabel with:
O ALICE
0 ATLAS

DELSC_KU (@ LUNARC
9 NDGF

NDGF, , a Nordic Tier-1 for WLCG
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Passive servers

‘ Control channel ‘

v

7N Data channel R 7 N
S - ===
Client Server

Active servers

‘ Control channel ‘

\ 4

7 N ~ Data channel 7 N
Client Server
NDGF, , a Nordic Tier-1 for WLCG 27
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S
Clignt FTP Door
/disk/my_file
R,
Pool
NDGF, , a Nordic Tier-1 for WLCG 28
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E PORT mymachine.cs.aau.dk:2OQOO E

7 N STOR /disk/my _file R - .
o g o)
Client T FTP Door

Data channel
|

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

D

Pool

NDGF, , a Nordic Tier-1 for WLCG 29
LCSC 2007, Linképing, 17th October 2007




NDGF

MNMorRDIC DaTaBGRIO FAaCiLITY

e,
Client

D

Pool

NDGF, , a Nordic Tier-1 for WLCG
LCSC 2007, Linképing, 17th October 2007

PASV

v

ftpl.ndgf.org:20000

—

RETR /disk/my file

v

o)
FTP Door

30



N Pl 7 Passive transfers

MNMorRDIC DaTaBGRIO FAaCiLITY

>
A A
o o)
Client FTP Door
===
Pool
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>

A N
Client FTP Door

Trondheim \Fuaml\: SWE

NO
# Helsinki
Bergeh# Oislo
: # Stockholm
Stavanger & Sandefjord
@ Kristiansand * # Gothenburg
Pool Eﬂmhﬂgﬂﬂ‘
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NP7 Introducing GridFTP2 GETPU

MNMorRDIC DaTaBGRIO FAaCiLITY ~

PASV
227 PORT=(a.b.c.d)
MODE E

200 OK
STOR /disk/my file
150 Opening data channel

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

NDGF, , a Nordic Tier-1 for WLCG 35
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PUT pasv;mode=x;file=/disk/my_ file

pooll.dcsc.ku.dk:20000

A

B S

Client — FTP Door

Begin transfer

for 00010EA3F
A(stening on
- port 20000
=
Pool
NDGF, , a Nordic Tier-1 for WLCG 36
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' [ #
OpenGridForum = —
CPEM FORLUM | OPEN STAMDARDS
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NDGF GrIdFTP2 Implement
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NDGF

MNorRDIC DaTalGRID FaciLmy

2= Fermilab

the globus™ toolkit
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