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1.Introduction
1.1. Purpose

This documents the project deliverable D2.2 due by Month 1&ibs at reporting the
activity of the Grid Operation Centre (GOC) task T2.2 assigm#dte Work Package @QVP2)
of the eNMR project. It is intended to be a fimssessment of theNdMR grid infrastructure
usage

1.2. Document organisation

The document is organised as follows:

Section 1 contains the purpose of the document, its referencegmsdary of terms and
acronyms.

Section 2 summazes the content of the document.

Section 3 describes the current status of grid services and harcypéoged on the-&IMR
grid, updating the one pgented in D2.1 document at PM.

Section 4 shows the usagkthe eNMR grid in the last sixmonths.

Section Sdescribes the operational procedures and tools adopted to manadige,acwh
monitor the eNMR grid.

Finally, Section Gracks the conclusions and Section 7 contains the annexes.
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1.4. Terminology

This subsection provides the definitions of terms, acronyms, and abbreviations required to
properly interpret this document.

Term Definition

BCBR Bijvoet Centre for Molecular Research, University of Utrecht, The Netherlands

BDII Berkeley Database Information Index

BMRZ Centre for Biomolecular Magnetic Resonance, Goethe University, Frankfurt, Get

CA Certification Authority

CE ComputingElement

CIRMMP Interuniversity Consortium for Magnetic Resonance on Metalloproteins, Florencg
Italy

DGAS Distributed Grid Accounting System

Dow Description of Work

EGEE Enabling Grids for €science

EGI European Grid Initiative

GGUS Global Grid UselSupport

glLite Codename of #mddleware softwee suite developed by EGEE

GOC Grid Operation Centre

HLR Home Location Registry (component of DGAS system)

IGI Italian Grid Infrastructure

INFN National Institute of Nuclear Physics, Italy

KSI2K KiloSpednt2000: computer benchmarfior CPU's integer processing power

LB Logging & Bookkeeping service

LCG LHC Computing Grid

LFC LCG File Catalogue

NGI National Grid Initiative

NMR Nuclear Magnetic Resonance

PM Project Month

RA Registration Authority

ROC Regional Operation Centre

SAM Service Availability Monitoring

SE Storage Element

SL Scientific Linux

ul User Interface

VO Virtual Organization

VOMS Virtual Organisation Membership Service

WMS Workload Management System

WP Work Package
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2. Executive summary

As stated in the DoWR1], the main objective ahe task T2.2s

fito set up an operational structure for the management, control and support eNifiR e
infrastructure. This will be constituted by a set of tools to proactively monittreng
Infrastructure, checking the status and accounting the use of the central grid services and of
the remote computing and storage resources. These tools will be chosen among the ones
already in use within EGEE (e.g. GridICE, DGAS, SAM, GStat, RTM)der to make the
integration of the operations of theNMR infrastructure into EGEE smoother

[ €]

An important parameter to measure the success of the project via the GOC will be the number
of members enrolled in theMMR VO, including both researchesho port their

application(s) to the-&IMR GRID as well as new users of thRMR platform. A reasonable
target for the project is to attain 120 members at its end, including als&ompean

members

This documenthus describes the operational toals$ in placeto establish a Grid Operation

Centre (GOCjor the eNMR grid, and evaluatese use of the infrastructure in terms of number

of users, number of jobs run, CPU time used, storage capacity used, integration level with EGEE,
effectiveness of GO procedures and ussupport.

The number of registered users with enmni® has reached the value of 85 a
comparison, the number of users registered thithEGEE globa/Ofibi omedo is curr
197.Notice however that biomedO is covering sincelte beginning of EGEE project a
broad scientifi@pplicatiors arealivided into the three sectoo$ medical imaging,
bioinformatics and drug discovergnd counting actually about twenty regularly used
applications.

The planned training events and workshdemonstrating the-BIMR application platform
organised in the second half of the project are expected to attract nefousarar.eu VO
allowing meeting the target of 120 VO members declared in the DoW.

Anyway, nealy 150000jobs and 12 years of normadid CPUelapsed time have been
consumed othegrid by eNMR applications in the last six months.

Most of the deployment and operational tools designed for the EGEE and the IGI production
grid infrastructures have been successfully adopted byiiF grid, making easy in the

short term the process of integrating it with the EGEE coordinated operational procedures.

In particularthe CIRMMP grid site already managed to join EGEE grid through the IGI
organisation, which is managing the Italian ROC of EGEE.

Moreover, Northern European ROC and Germany/Switzerland ROC have ensured to provide
support for including in EGEE respectively BCBR and BMRZ grid sites.

The participation to @EGEE User Forum in Marc2009 has raisegreat interest, among
others, othe South African National Compute Grid, which has committed to provide support
to the eNMR project and to share part of its newly deployed resources witfiRe grid.

The eNMR GOC will take care of coordinatirand supportinghis activity in the next

months.
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3. Current grid deployment status

The resources deployed for building thBIRIR grid infrastructurehave been widely

described in the document D2.1 delivered at PMOIily a summarypdatel at PM 18 will

be given here.

The enmr.eu VO has been crehss the beginning of the project and registered with the
EGEE Operations Portal as global VO under the Life Sciences discipline. In the rest of the
document the term-BMR grid will refer to the set of grid services and resources supporting
the enmr.eu VO

3.1. Core grid services

CIRMMP and INFNcentres are hostingsince the beginning of the projebe central core
services for NMR grid. While serviceshosted by CIRMMRare fully dedicated to-BIMR,

the serviceshosted by INFNare shared with thigalian Giid Infrastructure (1GI) R2], which

in turn is part of the EGEE grid infrastructure.

e-NMR grid is in fact a mixed infrastructure, composed by services and resources which are
in part shared with other VOs of EGEE, and in part neither included in atignisll Grid

Initiative (NGI) nor in the EGEE production grid.

Currently, central corgrid servicesspan all the areas of the gLite architecture: job
management, information system, security, data management, monitoring and accounting.
GStat service is hostl by Academia Sinica Grid Computing (ASGC) of Taipei, Taiwan, the
coordinator of EGEE Ast&acific ROC, which courtesy agreed to add an instanceNdie

grid on its EGEEwide server. A failover instance of GStat is provided by INFN.

The full listof thecore grid services available teNMR is given in tablel.

Site | Hosting machine | Service | Scope
Job management services

CIRMMP wms-enmr.cerm.unifi.it WMS e-NMR

INEN prodwms-01.pd.infn.it WMS EGEE

INFN glite-rb-00.cnaf.infn.it WMS EGEE

CIRMMP Ib-enmrcerm.unifi.it LB e-NMR

INEN procib-01.pd.infn.it LB EGEE

INFN Ib009.cnaf.infn.it LB EGEE
Information system services

CIRMMP bdii-enmr.cerm.unifi.it Top-BDII e-NMR

INEN egeebdii.cnaf.infn.it Top-BDII EGEE

Security services

INFN voms2.cnaf.infn.it VOMS EGEE

INEN voms02.pd.infn.it VOMS EGEE
Data management services

INFN | lficserver.cnaf.infn.it | LFC | EGEE

Monitoring services

CIRMMP gridice-enmr.cerm.unifi.it GridICE e-NMR

ASGC/INFN | gstat.gridops.org.gstatfenr Gstat e-NMR

CIRMMP ui-enmr.cerm.urii.it SAM eNMR
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INFN | euindiaOl.pd.infn.it | WMSMonitor | eNMR
Accounting services

CIRMMP dgasenmr.cerm.unifi.it HLR e-NMR

INFN dgas.cnaf.infn.it HLRmon EGEE

Tablel: Centralgrid services deployed fordMR

3.2. Local grid services

Computing and storage resourcé®-NMR grid are geographically distributed across the

four partnersdé institutions:

BCBR in Utrecht

INFN in a number of centres in Italfn additional site managed by th&lR, membeof
IGI, supported enmr.eu VO on best effort basis.

The owerall picture is shown in TabR which collect data taken from GStat.

Computingand storageesource of BCBR, BMRZ and CIRMMP are flyl dedicated to

ermr.eu VO, anccorrespod currenty to 236CPUsfor a totd computing power of 473

KSI2K, as computed according tB3], and 2.87 TBs of disk space available for grid storage.
Additional resources of IGI adatl 522 CPUs for atotal computing power of 1016 KSI2K

and 26.45 TBs of disk spa@vailable for grid storage, shared with others regional and global

VOs.

The main difference with respect to PMas the addition of 12 CPla¢ the NMR centres,
and of the best effort support to enmr.eu VO from INEMNL -2 and INFNTRIESTEQgrid
sites, making available addition&28 CPUs and 20.43 TBs of storage capabilities.

In April 2009 BiG Grid, the Dutch-&cience Grid, officially agreed to support enmr.eu VO.
As a consequenceJage cluster farmvith 1600 CPUst Philips in Eindhovers expectedo
join the eNMR grid in the short term.

The number of CPUis a very dynamic metric. CPUs are continuously replaced by newer,
more powerful ones. dadays many systems have muatire architectures, and in tloase
it is actually the number of the @w that is counted. Throughout the document cores are

referred to as CPUs.

e-NMR grid is very heterogeneous as far as processor architectures are concerned. It ranges
from old Intel Xeon machines of 0.9 KSI2K/corenhmstmodern XeomuadcoreE5430

machnes of 2.8 KSlKcore. Many AMD Opteron machines ranging from 1.3 to 2.0

KSI2K/core are also present.
Both x8664 and i386 instruction set architectures are supported, even if most of the
applications run 3dit code.

The current middleware release degdyn eNMR grid is the INFNGRID gLite 3.1/SL4
Update42/43/44(24/42009).
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Month 12 Month 18
Site CPUs KSI2K TBs CPUs KSI2K TBs
BCBR 176 314 181 176 314 1.81
BMRZ 16 40 0.89 28 70 0.89
CIRMMP 32 89 0.17 32 89 0.17
Total 194 443 2.87 236 473 2.87
dedicated
INFN- 58 60 5.65 86 144 5.65
PADOVA
INFN- 204 399 - 204 399 -
CATANIA
CNR-ILC- 4 3 0.37 4 3 0.37
PISA
INFN-LNL2 - - - 132 356 -
INFN- - - - 96 114 20.43
TRIESTE
Total shared 266 462 6.02 522 1016 26.45
TOTAL 460 905 8.89 758 148 29.32

Table2: Computingand storageesources forming the MR grid
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4. Resource Usage

The enmr.eu VQvasset up in December 2007, just one month after the official start ef the

NMR project. It was at first populated with people workiogthe pr¢ ect at t he part
institutes, as soon as these managed to contact their local Registration Authority (RA) of the
corresponding national Certification Authority (CA), or became themselves RA.

At the end of the first year, October 2008, the VO countepedfle registered, all of them
internal to the Consor t-NMRgridogfrtadrri otnfad omiwlaes t
achieved at PM2, the registration was opened to research groups of thiéMid

communityoutside the ConsortiunCurrently the VO counts 6Bhembers. It includes people

from Slovenia, UK, US and New Zealand.

11 applications were digyed on the eNMR grid at PM12, covering NMR data processing
(NMRPipe, PROSA), NMR data analysis (CNS, CYANA, XPLOIRH, HADDOCK,
CSRosetta), molecular dynam&sulations (GROMACS, AMBER) and automated
assgnment (CYANA, MAPPER). Twaf them (XPLORNIH and HADDOCK) were
accessible via a user friendly web portal developed by CIRMMP and BCBR partners.

At PM 18 a new application with access via portal has beailable, CcpNmr
FormatConverte and access via portal has been also enabled for CYA&I$Rosettand
AMBER. Furthermore all of the applications portals were made available from a single web
page hostedt BCBR R4]. From the portal is now possible, foraample, to start a XPLOR
NIH calculation, then take its output and refine it with AMBER.

Table 3summarizes the evolution of the number of VO members, applications and portal
development in the last 6 months.

The access rights to the portals were guardrtgeequiring:

l)a X509 personal certificate issued by a I
browser
2) the personal certificate DN had to be registered with the enmr.eu VO

Behind the portal a business logic software component performed the needsap to

allow job submission over thedMR grid. Actual job submission was implemented making

use of X509 robot certificate issued per applicaigmNIKHEF and INFN CAsaccording

with the VO Portal Policylraftdocumented inR5] by the Joint Secuy Policy Group

(JSPG) of EGEE.

A custom UsefTracking System was implemented by portal developers in order to keep track

of applications usage by each user, associ at
access time with the identifiers ofidjjobs submitted with the robot on behalf of the user. Of

course the usual grid accounting tools will see only the aggregate application usage, while the
portal administrator will be always able to see the usage records of each user.

Following the recommedations of the EU officers, a plan for replacing rebased job
management with one bas esdtupafterthesDonseadmene r t i f i c
carried out in March, and is currently under development. The release of the new

implementation is exgcted by June 2009.
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Month 12 Month 18
#VO Access #VO Access
members | Application via members Application via
portal portal
NMRPipe NMRPipe
PROSA PROSA
INFIT INFIT
CNS CNS
CYANA CYANA V
26 XPLOR-NIH V 65 XPLOR-NIH V
HADDOCK V HADDOCK V
CSRosetta CSRosetta V
GROMACS GROMACS
MAPPER MAPPER
AMBER AMBER V
CcpNmr \%
FormatConverte

Table3: Evolution of the number of enmr.eu VO members, applications and their availability
through web portal

The DGAS system, described in the next section, has been used to account the usage of the e
NMR grid by enmr.eu VO members. The period considered is in the interval frorfi dfie 1
November 2008, official opening of theNMR grid, to 3¢" of April (end of PM 18).

Figure 41 showsthe number of jobs run per site in the given time interval.

Jobs per Site
2008/11/01 - 2009/0445Q.,

0.2
T 2.1% EINFN-PADOVA 90,93k
3.8% INFN-LNL-2 30.18k
ECIRMMP 10.18k
4.5% [DBCBR 7.13k

\ [JBMRZ-FRANKFURT  5.56k
6.9%

CJINFN-CATANIA 3.15k
20.4% Oothers 0.66k

Figure4-1: Number @ job run by each grid site (1488in total)
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A total of 147768obs were run in the perio82% of them in two INFN grid sites.

A deeper analysis can be performed by the G@@ager, who has access to the
Distinguished Name@NSs) of the proxy certificates used to submit grid jobs. Heissitive
informationcan be retrieved only guthorizedoeople, through a mechanism explained in
section 5.3.2, and is shown patrtially in figur@.4Here he users DNs haugeen hidden to
ensure privacy, but the ones corresponding to robot certificates.

: 3
Robot: grid client - G —— INFN-PADOVA enmr.eu 89595 49694641 73161087
Robot: grid client - e —————— INFN-LNL-2 enmr.eu 29730 64782645 66248756
Robot: grid client - e ————————— CIRMMP enmr.eu 8348 8710531 10725718
Robot: grid client - GGG BCBR enmr.eu 6561 16282010 28070901
Robot: grid client - e ————————  BMRZ-FRANKFURT enmr.eu 4761 8221167 12921132
Robot: grid client - D INFN-CATANIA enmr.eu 2810 1756013 3558934
| INFN-PADOVA enmr.eu 200 980 44929
] CIRMMP enmr.eu 674 134769 171974
Robot: WEB-UI - S, CIRMMP enmr.eu 585 496773 559998
| CNR-ILC-PISA enmr.eu 542 547 7985
I BMRZ-FRANKFURT enmr.eu 342 17301 20875
] CIRMMP enmr.eu 337 24188 28197
e INFN-LNL-2 enmr.eu 288 16166 19497
S INFN-PADOVA enmr.eu 171 11672 17734
Robot: WEB-UI - e —— BCBR enmr.eu 159 157069 300467
iamssentssimmils  BMRZ-FRANKFURT enmr.eu 141 6874 111563
] INFN-CATANIA enmr.eu 134 11771 17555
et BMRZ-FRANKFURT enmr.eu 131 248307 665425
] INFN-CATANIA enmr.eu 122 2454 7032
. INFN-PADOVA enmr.eu 117 9827 12263
-] BCBR enmr.eu 112 4897 8683
-] CNR-ILC-PISA enmr.eu 100 3715 5561
O CIRMMP enmr.eu 98 4140 5259
e BMRZ-FRANKFURT enmr.eu 84 3200 91613
- -] BCBR enmr.eu 77 1601 12242
[ = e e BCBR enmr.eu 63 405 309615
R — BCBR enmr.eu 60 3580 7222

Figure4-2: Users activity summary ordered by number of jobs submitted to a grid site by a
given user. Onlyherobotrelated part of the certificate DNs are shown here, while single user
DNs have been hidden.

The first 6 lines of figure £ show thathe 96% 6the jobs(141805 over 147768yere
actuallysubmitted tahe entire eNMR grid through theyrid-enabled web portal hosted at

BCBR, making use of its robot certificate.

The internal User Tracking System of the portal has shown that these jobs cortespond
about 200 HADDOCK runs (a typical run submitghegrid 250 jobs, but for guru users the
number can increase up to 15000), plus about 10 CSRosetta test runs (each run in this case
submits from 1000 to 2500 jobs).

Figure 43 shows the daily CPU and Walock time (in days) consumed by tekamegrid

jobs, summing up total of 4.9 CPU.years and 6MT.years.

Notice the big peakafter the 18 of April. Despite these correspond only to about the 17% of
the total jobs (25k over 148k), these accounteesyely for the 73% (3.6 over 4.9 years) and
63% (4 over 6.4 years) of the tot@insumedCPU time and Wall time.
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CPU time, Wall time per day [d]

2008/11/01 - 2009/04/30
300.0

250.0 P
200.0

150.0 {|

100.0

50.0 |

0.0535%

M~ M A g S 00D M A M0 O W0
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xR B B = B B B B B e e e e s = I = e e e T T

Figure4-3: CPU-days(blue line)and WT-days(red line)consumed per day (4.9 and §ehrs
in total)

Figure 44 shows the normalized \All time pe grid site, i.e. the \MI clock time consumed

on the computing nodes in KSlakaysu ni t s, according with the s
[R8].

A total of 12.2 KSI2K.years of normalized Wall time was consumed in the reporied.pe

In this case about 32% of the computing was provided by the NMR dedicated centres of

BCBR, BMRZ and CIRMMP.

Normalized Wall time per Site
2008/11/01 - 2009/04/30 45.7%

0. 0%
— 5 4 EINFN-LNL-2  2,033.74d

[ INFN-PADOVA 862 .56d

N 7.0% Wecer 5986 .50d
[DBMRZ-FRAMKFURT 477 .21d
Ccirmmpe 351 .35d
CJINFN-CATANIA  105.79d
Oothers 0.13d

Figure4-4: Normalized wall clock time consumed in each grid si@ZKSI2K.years in
total)
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5. Grid Operation Centre

The term Grid Operations Centre (GOC) indicates an operational organisation for the
management, control and support of a grid infrastructure.

The eNMR grid in its initial phase can be considered a small scale clone of the EGEE
productiongrid, comprisiig a few resource centrdeploying gLite middlewarand

supporting onlythe enmr.eu VO and a higher priority VO for operational tesfimgce the
beginning however it includes a number of resource cepae®f the EGEE production grid
which agreed toupport the enmr.eu VO. These centres within the EGEE organisation are
managed by the Italian Regional Operations Centre (ROEMIR grid is therefore a

A mi x e dfarmed byia dumber &GEE gridsites plus other few grid sites completely
unknown to EGEE

One of the goals of thedMR project is however to fully integrateNdMR grid into the

EGEE production grid, or its future evolution within the EGI model.

Thus,it has been a quite natural choicesé& up for the - &MR grid a small scale GOC based
on asubset of he current core operational tools adopted by EGEE prigenanage its
production grid operations

These tooldall into five main areas:

1) Provision of information about resources.

The static and dynaminformation concerning bothrigl stes belonging to the different
ROCs and VirtuaDrganisatios supported in EGEE are collected in three main
repositories: the GOCDB, the Operations Portal and the Information System.(BDII)
e-NMR GOC make use of Operations Portal for what concernsdtie stformation
about the enmr.eu VO, and of the#pIl hosted at CIRMMP site as Information
System for the whole-BMR grid. It is clear that as soon as th&\®R sites not yet
known by EGEE will join their relevant ROC to be included into the EGEHymtion
grid their static information will be registered with the GOCDB.

2) Grid monitoring and reporting.

A number of different tools are used for the oversigliE@EE gid infrastructure such as
GStat GridView and SAM. Other tools are usedegional ad ste level, such as
WMSMonitor, Nagios and GridICE

For eNMR GOC we decided to deploy a standalone instance of AMstance of
GridICE, an instance of GStat and an instance of WMSMonitor.

3) Grid accounting and reporting.

A EGEEwide repository foeccounting data is provided to collect and aggregate data
sent fromgrid sites. Different accounting systems such as APEL and DGAS are used to
collect the data and send them to the central system. Portals sucle&Etheé\ccounting
Portal and HRLran dispay this data and produce reports.

For eNMR GOC the DGAS system and the HLBmvisualization tool have been
deployed.

4) Resource anduser support.
In EGEEaglobal ticketing system is provided by GGUS that links together regional
ticketing systemsSite managers and users are free to send support requests either to their
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regional support or global GGUS. Proper escalation between regional and GGUS systems

on both diredbns is managely the support teams handling the tickets.

Given thecurrent small sig of eNMR grid, and being grid technicalities mainly hidden

to the final users behind friendly application portals, the set up of a dedicated ticketing

system instance was not considered a priority. Insteathé eNMR GOC aclosed

mailing listwith archive functionalitf or answering to an@source a
softwar e deveduests bas sedn sat uppAfiost level support team at INFN

formed with personnel funded byNMR projectis in charge to handle the requests and

re-direct thento GGUS or to Italian ROC support system if needed

5) Follow-up of alarms created by monitoring systems.

In EGEEthe Operations Dashboard provides a mechanism for a grid operator to create
tickets for alarms raised by monitoring systems ascBAM.

Forthe eNMR GOC, the same support team of INFN is in charge to daily check the
status of the grid using directly the GStat andi@it tools, and to promptly react to
alarms raised by the standalone instance of SAM.

In the folowing subs e c t i 0 n syseuhe Vatious aspacts bf the G@§tablished to
oversee the-&IMR grid.

5.1. Provision of information about resources

The EGEE Operations Port&®T] has been used to store and make publicly available all of
the information about enmr.eu V@ame, disciphe, status, scopdescription, homepage,
enrolment URL, acceptable use policy (AURPDMS serverdetails, VOMSsupported

groups and rolegontacts for VO administrators, managers, deputies and experts, specific
procedures to be followed by sites to supplee VO.

A snapshot of this information is shown in figurd 5

Static and dynamic information aboulN®&IR grid resources are of course collected and
published by the gLite information system, whose core component is Dbt is at the

base othe monitoring tools such as SAM, GStat, GridICE that will be described in more
details in the next subection.

In particular, the tofBDII instance run by CIRMMP centre collects information from all of

the eNMR grid sites, while the instance run byAN has EGEE scope, so it does include

only those eNMR sites also part of the EGEE production grid. For these sites of course other
relevant static information is stored on the GOCDB too.

Very recently, in March 2009, CIRMMP grid site joined the EGEE petidn grid after

following the procedure implemented by the Italian ROC for adding new resources to I1Gl

grid infrastructure. This procedure foresees
ROC manager, certification of the proper functioning andigardtion of the grid site via

basic testing, and finally full inclusion of the site into regional and EGitE

Figure 52 shows the GOCDB view of the CIRMMP site. To be registered with GOCDB as a
certified site in production guarantees its full inteigratvith EGEE grid and its operations.

For these sites the whole set of operational tools listed above are available.
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Last Update of
the VO Card

04/02/2009 11:34

Unique Vo

Name

enmr.eu

Discipline

Life Sciences

Status

active

-

Scope

Global

-

Vo
Homepagellink

http:/iwww.enmr.eu

-

Enroliment
URL

https:/ivoms2.cnaf.infn.it:8443/voms/enmr.eu/

-

Acceptable
Use Policy

This Rcceptable Use Policy applies to all members of enmr.eu Virtual
Organisation, hereafter referred to as the VO, with reference to use of
the LCG/EGEE Grid infrastructure, hereafter referred to as the Grid.
The VO management owns and gives authority to this policy.

Goal and description of the VO:

NMR plays an important role in life sciences (bio-NMR),
biology in particular, at both European and international levels. En I3
initiative is operative in the field, which provides access to NMRE
instrumentation and pursues technical advancement (EU-NMR). In addition,
the EC has funded a Coordination action (NME-Life) aimed at the
establishment of common experimental approaches and at the spreading of
these two

and structural

best experimental practices across Eurocope. Altogether,
initiatives provide a reference point for the large majority of Eurcpean
sclentists with an interest in bio-NMR.

In parallel,
in the past years resulted in a leading edge high-speed research network
covering all Europe and in a overlaying production Grid infrastructure,
realized by projects as EGEE/EGEE II. This integrated network and
processing/storage environment - e-Infrastructure - provides a platform
for new methods of global collaborative research — e-Science.

The main cbjective of this project, e-NMR, which started the 01/11/2007,
i= to optimise and extend the use of the NMR Research Infrastructures of
EU-NMR through the implementation of an e-Infrastructure in order to
provide the European bio-NMR user community with a platform integrating
and streamlining the computational avoroaches necessarv for bio-NMR data

European developments in the area of Research Infrastructures

b

m

Done

cic.gridops.org ()

Figure5-1: enmr.eu VO information card at cic.gridops.org: the EGEE Operationd Porta
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Figure5-2: CIRMMP resource centre summary information stored in the GOCDB

5.2.  Grid monitoring

A set of toolshave been designéd monitor proactively the operational state of the grid and
its performancg, with the goal of initiating corrective actions to remedy problems arising
with either core ifrastructure or grid resources. Most of the tools were implemented by the
Services Activities of the EGEE project during its three-jwar phases. Independent
instance of them were set up by thRE&R WP2 team, as described in the following-sub
sections.

5.2.1. SAM

The Service Availability Monitoring framework (SAMRS] aims to provide a site
independentgentralized and uniform monitag tool for all grid servicedt is a generalized
framework to monitoell EGEE services like CE, SE, BDII, WMS, LB, LFC, elcis

designed for higievel gridoperations and is being used in the validation of sites and
services with calculation of availabilitpetrics in theEGEE nfrastructure.

Information on the operational state is given by the resultseo8AM testsThere ar&SAM

tests for different grid services. Figure8shows the SAM interface where the test results for
different services can be selected. In additioa,rdgion and VO, for which the tests are

displayedcan be selectei.n t he st andal one version the
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