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1. Introduction 

1.1. Purpose 
 

This document is the project deliverable D2.4 due by Month 27. It aims at reporting the 

activity of the Work Package 2 (WP2) of the e-NMR project. It is intended to be a report of 

the e-NMR grid infrastructure state-of-art and its integration status with EGEE. 

 

1.2. Document organisation 
 

The document is organised as follows: 

Section 1 contains the purpose of the document, its references and a glossary of terms and 

acronyms. 

Section 2 summarizes the content of the document. 

Section 3 describes the current status of grid services and hardware deployed on the e-NMR 

grid, updating the one presented in D2.2 document at Month 18, with special focus on the 

achieved level of integration with EGEE. 

Section 4 shows the usage of the e-NMR grid. 

Section 5 updates about the operational procedures and tools adopted to manage, control and 

monitor the e-NMR grid. 

Section 6 summarizes the inter-dissemination activities between e-NMR and EGEE. 

Finally, Section 7 tracks the conclusions.  
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1.3. References 
 

[R1]  Public link not available e-NMR Annex I 

[R2] www.italiangrid.org Italian Grid Infrastructure portal 

[R3] www.biggrid.nl BiG Grid portal 

[R4] www.ngs.ac.uk National Grid Service portal 

[R5] www.sagrid.ac.za South African National Grid portal 

 

[R6] 

https://twiki.cern.ch/twiki/pub/

LCG/WLCGCommonComputi

ngReadinessChallenges/WLCG

_GlueSchemaUsage-1.8.pdf 

 

Usage of Glue Schema v1.3 for WLCG Installed Capacity 

information 

[R7] igrelease.forge.cnaf.infn.it IG Release (a.k.a. INFNGRID Release) WIKI 

[R8] 
https://emds.cern.ch/document/

723928/1 
Operations Metrics Defined, EGEE-II Milestone MSA1.1 

[R9] 
https://twiki.cern.ch/twiki/bin/v

iew/EGEE/MonthlyAvailability 
EGEE Monthly Site Availability/Reliability Reports 

 

1.4. Terminology 
 

This subsection provides the definitions of terms, acronyms, and abbreviations required to 

properly interpret this document. 
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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, Germany 

CA  Certification Authority 

CE Computing Element 

CIRMMP Interuniversity Consortium for Magnetic Resonance on Metalloproteins, Florence, 

Italy 

DGAS Distributed Grid Accounting System 

DoW Description of Work 

EGEE Enabling Grids for e-Science 

EGI European Grid Initiative 

GGUS Global Grid User Support 

gLite Codename of the middleware software suite developed by EGEE 

GOC Grid Operation Centre 

HLR Home Location Registry (component of DGAS system) 

Hydra Keystore server for encrypted file storage solution 

IGI Italian Grid Infrastructure 

INFN National Institute of Nuclear Physics, Italy 

KSI2K KiloSpecInt2000: computer benchmark  for 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 

RA Registration Authority 

ROC Regional Operation Centre 

SAM  Service Availability Monitoring 

SE Storage Element 

SL Scientific Linux  

UI  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 DoW [R1], the overall strategy and the main objective with respect to the 

Service Activities and associated workplan are:  

 

 ñto deploy and support a new NMR e-Infrastructure that will be integrated with EGEE at a 

final stage. The e-NMR infrastructure will consist of shared resources both in terms of the 

infrastructure itself (network, computational resources, software) and of a new virtual 

research framework for the bio-NMR community.ò 
 

This document thus is mainly an update of the status reports published in the previous 

deliverables D2.1 and D2.2, but with a special focus on the level of integration with the EGEE 

(and in future maintained by EGI) production grid services. 

The number of registered users with enmr.eu VO has reached at the end of January 2010 the 

value of 158, a number that already exceeds the target of 120 VO members by the end of the 

project declared in the DoW. Furthermore, as a comparison, the number of users registered 

with the EGEE global VO ñbiomedò is currently 300. Notice however that biomed VO is 

covering since the beginning of EGEE project a broad scientific applications area divided into 

the three sectors of medical imaging, bioinformatics and drug discovery, and counting 

actually about twenty regularly used applications. 

Anyway, nearly 500k jobs and 200 years of normalized CPU time have been consumed on the 

grid by e-NMR applications until now. 
 

Most of the deployment and operational tools designed for the EGEE and the IGI production 

grid infrastructures have been successfully adopted by the e-NMR grid since the beginning of 

the project, making easy in the short term the process of integrating it with the EGEE 

coordinated operational procedures. 

In particular, the BMRZ and CIRMMP grid site have already joined the EGEE infrastructure 

through their National Grid Initiatives (NGIs), which are managing the Germany/Switzerland 

and the Italian Regional Operation Centres (ROCs) of EGEE. Moreover, Northern European 

ROC has ensured to provide support for including in EGEE the BCBR grid site.  

In addition to partnersô resources, several NGIs agreed on supporting e-NMR project sharing 

their production resources with enmr.eu VO. This allowed a quick growing of potential 

computing capacity which has reached by now more than 16 MSI2K. 

 

Almost all of the resources available for e-NMR are now then monitored, controlled and 

accounted by the official EGEE operation tools and procedures, with the help of the support 

teams of the corresponding ROC. The operational tools dedicated to e-NMR and deployed in 

the first year of the project are however still kept running and used for testing and monitoring 

those sites not yet part of EGEE willing to join e-NMR grid, like e.g. the ones of the South 

African National Compute Grid. The e-NMR GOC is coordinating this effort in agreement 

with the SAGrid management, and the first SAGrid sites have joined the e-NMR grid in 

January 2010. 
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3. Current grid deployment status 
 

The resources deployed for building the e-NMR grid infrastructure have been described in the 

documents D2.1 delivered at Month 12 and D2.2 delivered at Month 18. An update at Month 

27 will be given here. 

The enmr.eu VO has been created at 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 e-NMR grid will refer to the set of grid services and resources supporting 

the enmr.eu VO. 

3.1. Core grid services 
 

e-NMR grid is a mixed infrastructure, composed by services and resources which are in part 

shared with other VOs of EGEE, and in part neither included in any National Grid Initiative 

(NGI) nor in the EGEE production grid.  

BCBR, BMRZ, CIRMMP, INFN and NIKHEF computing centres are hosting the central core 

services for e-NMR grid.  While services hosted by BCBR, BMRZ and CIRMMP are fully 

dedicated to e-NMR, the services hosted by INFN and NIKHEF are shared respectively with 

the Italian Grid Infrastructure (IGI) [R2] and BiG Grid [R3], the Dutch e-Science Grid, which 

in turn are part of the EGEE grid infrastructure.  

Currently, central core grid services span all the areas of the gLite architecture: job 

management, information system, security, data management, monitoring and accounting. 

GStat service is hosted by Academia Sinica Grid Computing (ASGC) of Taipei, Taiwan, the 

coordinator of EGEE Asia-Pacific ROC, which courtesy agreed to add an instance for e-NMR 

grid on its EGEE-wide server. A failover instance of GStat, as well as an e-NMR dedicated 

GStat 2.0 instance are provided by INFN. 

 

The security infrastructure of e-NMR grid will not be described in this document, since it has 

been widely illustrated in great detail in the document D3.9 delivered at month 24. 

 

The full list of the current core grid services available to e-NMR is given in table 1. It updates 

the corresponding table published in document D2.2. 

 

 

Site Hosting machine Service Scope 

Job management services 

BCBR wms-enmr.chem.uu.nl WMS e-NMR 

BMRZ mb-enmr.chemie.uni-frankfurt.de WMS e-NMR 

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

INFN prod-wms-01.pd.infn.it WMS EGEE 

INFN egee-wms-01.cnaf.infn.it WMS EGEE 

NIKHEF graszode.kikhef.nl WMS EGEE 

NIKHEF graspol.nikhef.nl WMS EGEE 

BCBR lb-enmr.chem.uu.nl LB e-NMR 

BMRZ mb-enmr.chemie.uni-frankfurt.de LB e-NMR 

CIRMMP lb-enmr.cerm.unifi.it LB e-NMR 

INFN prod-lb-01.pd.infn.it LB EGEE 

INFN albalonga.cnaf.infn.it LB EGEE 
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NIKHEF grasveld.nikhef.nl LB EGEE 

Information system services 

BCBR bdii-enmr.chem.uu.nl Top-BDII  e-NMR 

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

INFN prod-bdii-01.pd.infn.it Top-BDII  EGEE 

INFN egee-bdii.cnaf.infn.it Top-BDII  EGEE 

NIKHEF bdii03.nikhef.nl Top-BDII  EGEE 

NIKHEF graskaas.nikhef.nl Top-BDII  EGEE 

NIKHEF kraal.nikhef.nl Top-BDII  EGEE 

Security services 

INFN voms2.cnaf.infn.it VOMS EGEE 

INFN voms-02.pd.infn.it VOMS EGEE 

BCBR hydra-enmr.chem.uu.nl Hydra e-NMR 

BMRZ hy-enmr.chemie.uni-frankfurt.de Hydra e-NMR 

CIRMMP hydra-enmr.cerm.unifi.it Hydra e-NMR 

INFN amga.pd.infn.it Hydra e-NMR 

INFN hydra-srv.lnl.infn.it Hydra e-NMR 

Data management services 

INFN lfcserver.cnaf.infn.it LFC EGEE 

Monitoring services 

ASGC/INFN gstat.gridops.org.gstat/e-nmr Gstat e-NMR 

INFN grid-monitor.pd.infn.it:8008/gstat Gstat 2.0 e-NMR 

CIRMMP ui-enmr.cerm.unifi.it SAM e-NMR 

INFN eu-india-01.pd.infn.it WMSMonitor e-NMR 

Accounting services 

CIRMMP dgas-enmr.cerm.unifi.it HLR e-NMR 

INFN dgas.cnaf.infn.it HLRmon EGEE 

 

 

Table 1: Central grid services deployed for e-NMR at Month 27. 

 

3.2. Local grid services 
 

Computing and storage resources of e-NMR grid were initially geographically distributed 

across the four partnersô institutions: BCBR in Utrecht, BMRZ in Frankfurt, CIRMMP in 

Florence and INFN in a number of centres in Italy. In the course of the project however, a 

number of additional computing centres part of IGI, BiG Grid, NGS (the National Grid 

Service in UK, [R4]) and SAGrid (the South African National Grid, [R5]) decided to support 

enmr.eu VO on best effort basis, sharing their resources for the benefit of their national bio-

NMR scientific community.  In particular, BiG Grid granted for the year 2010 an amount of   

2.5 Millions of CPU hours. 

The overall picture is shown in Table 2, which collect data taken from GStat. 

Computing and storage resources of BCBR, BMRZ and CIRMMP are fully dedicated to 

enmr.eu VO, and correspond currently to 252 CPUs for a total computing power of 661 

KSI2K, as computed according to [R6], and 3.34 TBs of disk space available for grid storage.  

Additional resources of IGI and other NGIs added 9449 CPUs, for a total computing power of 

16265 KSI2K, and 147.43 TBs of disk space available for grid storage, shared with others 

regional and global VOs. 
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The number of CPUs is a very dynamic metric. CPUs are continuously replaced by newer, 

more powerful ones. Nowadays many systems have multi-core architectures, and in this case 

it is actually the number of the cores 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/core to most modern Xeon 

quad-core E5430 machines of 2.8 KSIK/core. Many AMD Opteron machines ranging from 

1.3 to 2.0 KSI2K/core are also present. Both x86-64 and i386 instruction set architectures are 

supported, even if most of the applications run 32-bit code.  

The current middleware release deployed on e-NMR grid is gLite 3.1 i386 (SL4), whereas 

gLite 3.2 x86_64 (SL5) is deployed for the services for which it is already available (UI, WN, 

BDII, LFC and SE-DPM at month 27). All sites but the ones in the Netherlands and UK are 

actually deploying the IG Release [R7], a customised version of gLite, with additional 

middleware components of interest to support both regional and international VOs in Italy. 

 

 Month 18 Month 27 

Site CPUs KSI2K  TBs CPUs KSI2K  TBs 

BCBR 176 314 1.81 176 424 1,91 

BMRZ 28 70 0.89 44 148 0,93 

CIRMMP 32 89 0.17 32 89 0,50 

Total 

dedicated 

236 473 2.87 252 661 3,34 

       

INFN-

PADOVA 

86 144 5,65 82 85 7,32 

INFN-

CATANIA  

204 399 - 387 569 - 

CNR-ILC-

PISA 

4 3 0,37 4 3 0,41 

INFN-LNL2 132 356 - 564 1229 - 

INFN-

TRIESTE 

96 114 20,43 354 420 99,12 

INFN-BARI - - - 654 1530 - 

HTC-

BIGGRID 

- - - 1648 3199 6,43 

NIKHEF-

ELPROD 

- - - 4976 7738 - 

UKI-

SCOTGRID-

DURHAM 

- - - 672 1425 34,15 

ZA-NWU - - - 16 - - 

ZA-UCT-ICTS - - - 4 - - 

ZA-UJ - - - 88 67 - 

Total shared 522 1016 26,45 9449 16265 147,43 

       

TOTAL  758 1489 29,32 9701 16926 150,77 

 

 

Table 2: Evolution of computing and storage resources forming the e-NMR grid 
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3.3. Report from the e-NMR partners 

3.3.1. BCBR 

 

BCBR centre is hosting local farm and storage grid services as well as a set of central core 

grid services running either on physical servers or Xen virtual machines. 

All profiles are configured with the latest Scientific Linux OS (either 4.8 or 5.4 version), and 

a special attention has been taken on maintaining kernels updated. All machines operating 

with SL 4.8 are i386 based whereas SL 5.4 servers are x86_64 based. 

Currently, central core services at BCBR include gLite Workload Management System 

(WMS), Logging & Bookkeeping service (LB), Berkeley Database Information Index (BDII) 

and Hydra key store server. 

Their host names and hardware specifications are listed in Table 3. 

 

Hosting machine Service gLite version Hardware 

wms-enmr.chem.uu.nl WMS 3.1/SL4.8 Xen Virtual Machine*
 

lb-enmr.chem.uu.nl LB 3.1/SL4.8 Xen Virtual Machine*
 

bdii-enmr.chem.uu.nl BDII  3.1/SL4.8 Xen Virtual Machine* 

hydra-enmr.chem.uu.nl Hydra 3.1/SL4.8 Xen Virtual Machine* 
*All Xen Virtual Machine are hosted on E5462 dual Quad-Core Xeon @ 2.80 GHz 16 GB RAM, and Intel(R) 

Core(TM)2 Duo CPU E6750  @ 2.66GHz 

 

Table 3: central grid services deployed at BCBR 

 

BCBR centre is also hosting the following local gLite services: a CE acting as grid gateway to 

the local batch system based on TORQUE Resource Manager, 22 WNs for a total of 176 

CPU-cores, a SE based on DPM with 1.9 TB of storage space and a User Interface. 

The grid middleware is updated as soon as proper testing is done by INFN release team. 

Notice that BCBR, as other sites, are discontinuing the profile MON Box since GStat has 

replaced GridICE as monitoring tool for the e-NMR grid resources. 

BCBR is also committed in upgrading all sites to the latest gLite middleware. A gradual 

upgrade has already been started with the work-nodes running gLite 3.2. While in test phase, 

two WNôs were updated while the others were closed to the grid.  

 

The corresponding host names, software and hardware specifications are listed in Table 4. 

 

 

Hosting machine Service gLite version Hardware 

ce-enmr.chem.uu.nl CE (Torque) 3.1/SL4.8 Xen Virtual Machine* 

se-enmr.chem.uu.nl SE (DPM) + 

UI 

3.1/SL4.8 2 x E5450 Quad-Core Xeon @ 

2.50GHz , 4 GB RAM 

mon-box-enmr.chem.uu.nl MON 3.1/SL4.8 Xen Virtual Machine* 

(wn02,é,wn23)-

enmr.chem.uu.nl 

22 x WN 3.2/SL5.4 2 x E5345 Quad-Core Xeon @ 

2.33GHz , 4 GB RAM 

ui-enmr.chem.uu.nl UI 3.1/SL4.8 Xen Virtual Machine* 
*All Xen Virtual Machine are hosted on 2xE5462 Quad-Core Xeon @ 2.80 GHz, 16 GB RAM, and Intel(R) 

Core(TM)2 Duo CPU E6750  @ 2.66GHz 

 

Table 4: local grid services deployed at BCBR 

http://gridice-enmr.cerm.unifi.it/gris/grishistory.php?host=mon-box-enmr.chem.uu.nl&type=EX&idRes=37&siteName=BCBR
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Integration level with EGEE 

 

The site is already registered in GOCDB since July 2009 as belonging to the Northern 

European Regional Operation Centre (NE ROC). The grid servers were added gradually to 

the GOCDB since then, and are being monitored by GStat 1.0 at 

http://goc.grid.sinica.edu.tw/gstat/BCBR/ and by GStat 2.0 at http://grid-

monitor.pd.infn.it:8008/gstat/site/BCBR/. 

The EGEE certification process started in late December 2009 and is underway. The grid site 

administrators are using the SAM Admin webpage on the Grid Operations Portal 

(https://cic.gridops.org/samadmin/) to launch SAM tests (using the dedicated ñopsò VO) to 

check and monitor the status of BCBR site.  

Currently, one out of seven critical tests is still failing as can be shown below in figure 1.  

However, the independent instance of SAM deployed for e-NMR and using the enmr.eu VO 

for the tests (see section 5) has shown since long time good stability. 

 

 

 
 

Figure 1: SAM tests results for BCBR Computing Element 

 

 

As BCBR was one of the first sites deploying gLite 3.2 on its machines, it had to solve initial 

configuration problems that occurred. Complete integration of the remaining worker nodes 

into gLite 3.2 will be taken as soon as these configuration problems are solved.    

 

3.3.2. BMRZ 

 

BMRZ centre is hosting local farm and storage grid services as well as a set of central core 

grid services. 

http://goc.grid.sinica.edu.tw/gstat/BCBR/
https://cic.gridops.org/samadmin/
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Currently, central core services at BMRZ include gLite Workload Management System 

(WMS), Logging & Bookkeeping service (LB) and Hydra key store server. 

The project e-NMR web portal is also operated. 

Their host names and hardware specifications are listed in Table 5. 

 

Hosting machine Service gLite version Hardware 

www.enmr.eu Project web 

site 

- 1 x Quad-Core Intel Core 2 

@ 2.40 GHz , 3 GB RAM 

mb-enmr.chemie.uni-

frankfurt.de 

WMS/LB 3.1/SL4.8 Xen Virtual Machine
*
 

hy-enmr.chemie.uni-

frankfurt.de 

Hydra 3.1/SL4.8 Xen Virtual Machine* 

*All Xen Virtual Machine are hosted on 2xE5462 Quad-Core Xeon @ 2.80 GHz, 16 GB RAM 

 

Table 5: central grid services deployed at BCBR 

 

 

BMRZ centre is also hosting the following local gLite services: a CE acting as grid gateway 

to the local batch system based on TORQUE Resource Manager for a total of 44 CPU-cores, 

a DPM based SE with 0,93 TB of storage space, a MON box and a User Interface. 

The corresponding host names, software and hardware specifications are listed in Table 6. 

 

 

Hosting machine Service gLite version Hardware 

ce-enmr.chemie.uni-

frankfurt.de 

CE (Torque) 3.1/SL4.8 Xen Virtual Machine
*
 

se-enmr.chemie.uni-

frankfurt.de 

SE (DPM) 3.1/SL4.8 Xen Virtual Machine
*
 

mb-enmr.chemie.uni-

frankfurt.de 

MON 3.1/SL4.8 Xen Virtual Machine
*
 

(wn-enmr, node2, ..) 

.chemie.uni-frankfurt.de 

6 x WN 3.1/SL4.8 2 x E5462 Quad-Core Xeon @ 

2.80GHz , 16 GB RAM 

ui-enmr.chemie.uni-

frankfurt.de 

UI 3.1/SL4.8 Xen Virtual Machine
*
 

*All Xen Virtual Machine are hosted on 2xE5462 Quad-Core Xeon @ 2.80 GHz, 16 GB RAM 

 

Table 6: local grid services deployed at BMRZ 

 

 

Integration level with EGEE 

 

Since September 2009 the BMRZ grid site joined the Germany/Switzerland EGEE Regional 

Operation Centre (ROC DECH) registering with the GOCDB (Grid Operation Centre Data 

Base). It achieved the ñcertifiedò state, i.e. joined the EGEE production grid, in November 

2009, and since then has performed with high availability, as shown in the section 5. 

3.3.3. CIRMMP 

 

CIRMMP centre is hosting local farm and storage grid services as well as a set of central core 

grid services. 
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Currently, central core services at CIRMMP include gLite Workload Management System 

(WMS), Logging & Bookkeeping service (LB) and Berkeley Database Information Index 

(BDII); the Hydra key store server; the monitoring tool Service Availability Monitoring 

(SAM); the Home Location Registry (HLR) of the Distributed Grid Accounting System 

(DGAS). Their host names and hardware specifications are listed in Table 7. 

 

 

Hosting machine Service gLite version Hardware 

wms-enmr.cerm.unifi.it WMS 3.0/SL3 2 x E5345 Quad-Core Xeon, 16 

GB RAM
  

lb-enmr.cerm.unifi.it LB 3.1/SL4 2 x E5310 Quad-Core Xeon, 12 

GB RAM
 

bdii-enmr.cerm.unifi.it BDII  3.1/SL4  E5405 Quad-Core Xeon , 4 

GB RAM 

dgas-enmr.cerm.unifi.it HLR 3.1/SL4 VMware Virtual Machine
*
 

hydra-enmr.cerm.unifi.it Hydra 3.1/SL4 VMware Virtual Machine
*
 

ui-enmr.cerm.unifi.it SAM 3.1/SL4 Xen Virtual Machine
*
 

*The VMware ESXi and the Xen Virtual Machines are hosted on 2xE5335/E5345 Quad-Core Xeon 

 

Table 7: central grid services deployed at CIRMMP 

 

 

CIRMMP centre is also hosting the following local gLite services: a Computing Element 

(CE) acting as grid gateway to the local batch system based on TORQUE Resource Manager, 

a site-BDII (sBDII) running on a independent machine, 4 Worker Nodes (WNs) for a total of 

32 CPU-cores, a Storage Element (SE) based on Disk Pool Manager (DPM) with 0.5 TB of 

storage space, a Monitoring System Collector Server (MON) and a User Interface (UI). 

A web interface acting as applications portal is also operated. 

 

The corresponding host names, software and hardware specifications are listed in Table 8. 

 

 

Hosting machine Service gLite version Hardware 

ce-enmr.cerm.unifi.it sBDII 3.1/SL4  VMware Virtual Machine
*
 

pbs-enmr.cerm.unifi.it CE 3.1/SL4 E5130 Dual-Core Xeon, 2GB 

RAM 

se-enmr.cerm.unifi.it SE (DPM) 3.1/SL4  2xE5130 Dual-Core Xeon , 

2GB RAM 

monbox-enmr.cerm.unifi.it MON 3.1/SL4 VMware Virtual Machine
*
 

(wn1,é,wn4)-

enmr.cerm.unifi.it 

4 x WN 3.1/SL4  2xX5355 Quad-Core Xeon , 8 

GB RAM 

ui-enmr.cerm.unifi.it UI 3.1/SL4  Xen Virtual Machine
*
 

uitk-enmr.cerm.unifi.it UI with 

Token 

Hardware 

3.1/SL4 VMware Virtual Machine
*
 

web-enmr.cerm.unifi.it Web interface - 2 x E5420 Quad-Core Xeon, 16 

GB RAM 
*The VMware ESXi and the Xen Virtual Machines are hosted on 2xE5335/E5345 Quad-Core Xeon 

 

Table 8: local grid services deployed at CIRMMP 

 

http://gridice-enmr.cerm.unifi.it/gris/grishistory.php?host=monbox-enmr.cerm.unifi.it&type=EX&idRes=32&siteName=CIRMMP
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Integration level with EGEE 

 

Since March 2009 CIRMMP grid site joined the Italian EGEE Regional Operation Centre (IT 

ROC) registering with the GOCDB (Grid Operation Centre Data Base). It achieved the 

ñcertifiedò state, i.e. joined the EGEE production grid, in the same month, and since then has 

performed with high availability, as shown in the section 5. 

 

3.3.4. INFN 

 

The Italian Grid Infrastructure is currently composed by 61 grid sites, mainly located at the 19 

INFN Divisions hosted at the Physics Departments of Italian Universities and at the 4 

National Laboratories. 22 out of these 61 sites are provided by others Italian public research 

bodies or consortia like COMETA, INAF, CNR, ESA-ESRIN, ENEA, and institutions like 

University of Perugia, University of Naples and Scuola Normale Superiore in Pisa.       

INFN-CNAF centre is hosting for a number of VOs supported by IGI two gLite central 

services, VOMS and LFC, and the HLRMon visualization accounting tool. VOMS server, 

being a single point of failure for the whole grid, has also a replica up and running at INFN-

Padova centre. Two monitoring services and two Hydra servers are also provided by INFN-

Padova and INFN-LNL. 

The services relevant for enmr.eu VO are listed in table 9. 

 

Hosting machine Service gLite version Hardware 

voms2.cnaf.infn.it VOMS 3.1/SL4 2 x Intel Xeon 2.8GHz, 2 GB 

RAM 

voms-02.pd.infn.it VOMS 3.1/SL4 2 x Intel Xeon 2.8GHz, 2 GB 

RAM 

lfcserver.cnaf.infn.it LFC 3.0/SL3 2 x AMD Opteron 2.6 GHz, 4 

GB RAM 

dgas.cnaf.infn.it HLRMon 3.1/SL4 2 x Intel Xeon 2.8 GHz, 2 GB 

RAM 
grid-monitor.pd.infn.it GStat 2.0 - 2 x Intel Xeon 2.4 GHz, 2GB 

RAM 

eu-india-01.pd.infn.it WMSMonitor - Xen Virtual Machine
*
 

amga.pd.infn.it Hydra 3.1/SL4 2 x Intel Xeon 2.4 GHz, 2GB 

RAM 

hydra-srv.lnl.infn.it Hydra 3.1/SL4 VMWare Virtual Machine
*
 

*The Xen Virtual Machine is hosted on a Dual Core AMD Opteron 265, 3GB RAM; the VMWare virtual 

Machine is  hosted on 2xE5430 @2.66GHz Quad-Core Intel Xeon, 16 GB RAM 

 

Table 9: central services deployed at INFN for the enmr.eu VO 

 

Six grid sites of IGI agreed to share their resources on voluntary basis with enmr.eu VO: 

INFN-Padova, INFN-Catania, INFN-Bari, INFN-Trieste, INFN-LNL and the CNR Institute 

of Computational Linguistics of Pisa. These currently provide a total of 2045 CPU-cores and 

107 TB of storage space, available in competition with the other VOs supported by those 

sites.   
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4. Resource Usage 
 

At the end of January 2010, the VO counted 158 members, mainly concentrated in the 

countries which have the NMR laboratories as project partners. An expansion towards UK 

and East Europe countries is however visible in the Figure 2. It can be considered a result of 

the joint East-NMR and e-NMR workshop held in Florence in June 2009, and of the e-NMR 

workshop organised in conjugation with CCPN and Extend-NMR at the EBI-EMBL in 

Hinxton-Cambridge, England, in November 2009.   

Notably, many users who joined from US followed directly the release of the CS-Rosetta 

portal which they are already using, though the later was not yet been advertised. More users 

are expected since this is a typical example of software that cannot be run on local resources. 

Other than from US, outside Europe users coming from Israel (2), Korea (2), Canada (1), 

South Africa (1) and New Zealand (1) were recruited at international bio-NMR events. 

 

 
 

Figure 2: Geographical view of e-NMR users distribution 

 

The availability of applications accessible via web portal increased at the same time as shown 

in Table 10 below. 
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Month 18 Month 27 

# VO 

members 

 

Application 

Access 

via 

portal  

# VO 

member

s 

 

Application 

Access 

via 

portal  

 

 

 

 

 

65 

NMRPipe   

 

 

 

 

158 

NMRPipe  

PROSA  PROSA  

INFIT  INFIT  

CNS  CNS  

CYANA V CYANA V 

XPLOR-NIH V XPLOR-NIH V 

HADDOCK V HADDOCK V 

CSRosetta V CSRosetta V 

GROMACS  GROMACS  

MAPPER  MAPPER  

CcpNmr 

FormatConverter 

V CcpNmr 

FormatConverter 

V 

  MARS V 

  MDDnmr V 

  NUSSAMPLE  

  TALOS+ V 

 

 

Table 10: Evolution of the number of enmr.eu VO members, applications and their 

availability through web portal 

 

The DGAS system has been used, together with the EGEE Accounting Portal, to account the 

usage of the e-NMR grid by enmr.eu VO members. The period considered is in the interval 

from the 1
st
 of November 2008, official opening of the e-NMR grid, to 31

st
 of January 2010 

(end of project month 27). 

 

Figure 3 thus shows the number of jobs run, and the corresponding normalized CPU time, per 

each site supporting e-NMR grid in the last year. The normalized CPU time is the clock time 

consumed on the computing nodes in KSI2K.years units. KSI2K unit is used to benchmark 

CPU performance for integer operations (see http://www.spec.org). For instance, a typical 3 

GHz Intel or compatible CPU corresponds to about 1 KSI2K.  

 

 



 

FP7 Research Infrastructures 17 of 25 Contract-No. 213010 

Integrated Infrastructure Initiative        

 
 

Figure 3: on the left the number of job run by each grid site in the last 15 months; on the right 

the normalized CPU time consumed 

 

About 200 KSI2K.years of normalized CPU time was consumed in the last 15 months. As can 

be seen from Figure 4, a big increase in the infrastructure usage happened after May 2009, 

when on one side the two BiG Grid sites with more than 2700 CPU-cores were added to e-

NMR grid, and on the other hand the very CPU time demanding CSRosetta application was 

deployed and made available to the users. Notably, if we consider the period Mayô09-

Januaryô10, enmr.eu VO accounts for the 21% of the total Life Sciences community grid 

usage (180 CPU.years over 850), with peaks in June and in October 2009 where enmr.eu was 

the first most used VO in Life Sciences, as shown in Figure 5. 

 

 
Figure 4: Cumulative normalized CPU time consumed by enmr.eu VO per site versus time 
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Figure 5: Life Sciences VOs usage in the last 9 months, in terms of normalised CPU time, 

with enmr.eu VO shown in red 

 

In January 2010 a per-application accounting mechanism has been put in production on the e-

NMR grid. It leverages on the granularity made available by the VOMS service.  

Its implementation had started gradually, because it required both a re-configuration of the 

main grid services (WMS and CEs) as well as a not negligible modification of the code 

behind the portals which handles the automatic grid job management. It was thus chosen not 

to interrupt the production services offered to the users until the end of 2009, testing deeply 

the solution in parallel instances before switching to production mode.  

A VOMS group has been defined for each application. In this way, as an example, each user 

willing to run the Haddock application would then use a VOMS proxy created by him, or by 

the portal engine on his behalf, with a gLite command like voms-proxy-init -voms 

enmr.eu:/enmr.eu/haddock. 

The usage records collected and stored by the grid accounting services have the VOMS group 

information and allow the aggregate usage of each application to be measured and shown 

through the accounting visualizations tools. Figure 6 and 7 show for example accounting data 

recorded by the DGAS system during the last week of January 2010.  

Number of jobs and CPU time consumed in this period by CS-Rosetta and Haddock 

applications are clearly indicated by referring to the VOMS role column, and their relative 

weight is visualized in the pies generated by the HLRmon tool. 

 



 

FP7 Research Infrastructures 19 of 25 Contract-No. 213010 

Integrated Infrastructure Initiative        

 

 
 

Figure 6: HLRmon table showing the per-application accounting records 

 

 

              
       

Figure 7: HLRmon pies showing number of jobs and normalized CPU time consumed in the 

last week of January 2010 by VOMS group/role 

 

 

 
 

 

 

 

 

 

 

 














