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Celebrating a New Era at the NG

The UK National Grid Service (NGS) is pleased to announce that is has been awarded
continuation funding of £3m for the next 2 years. Funded by the EPSRC and JISC, the
NGS is the leading UK initiative for academic researchers, regardless of research area,

in providing access to distributed computational and database resources.

Dr Andrew Richards, Executive Director of the NGS, explained that fthe new funding will

enable the NGS to move to being a sustainable
service, underpinning the e-infrastructure within the
UK, and continue to enable innovative research
using e-science technologies. The continuing
commitment to the NGS from both JISC and EPSRC,
also facilitates ongoing closer engagements with
GridPP in the UK to facilitate common
e-infrastructure services, and places the NGS along
with GridPP in a strong position to interact with on-
going international developments in the areas of e-

infrastructure development such as the EGI

(European Grid Initiative) and PRACE (Partnership

Champagne Fountain © Getty Images.

for Advanced Computing in Europe)a

To coincide with the new phase of funding the NGS has introduced a new logo, as seen
in this newsletter, and we will also be phasing out the usage of our full title (National Grid
Service). We can now also announce the dates of the NGS Innovation F o r @9wdich

will be held on the 21st7 227 October at The Magic Circle Headquarters in London.

Since its inception in 2004, the NGS has provided access to computational resources for
hundreds of UK researchers enabling them to perform their research faster and on a
larger scale than previously anticipated. The range of research performed using NGS
resources is all encompassing from real-time visualisation of blood flow through the

brain to predicting the needs of city populations in 30 years time.
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Contributing to the OMHUK Workshop

Gillian Sinclair, NGS Liaison Officer, and David Wallom, NGS Technical Director, recently attended the

OMII-UK Collaborations Workshop at NeSC in Edinburgh. Unlike many meetings where participation is

rather passive this event required a great deal of audience participation.

A variety of topics for discussion had been suggested prior to the event and more were suggested on the
day. The topics covered a wide variety of topics from i Co mmu n i bedwteén computer scientists and
scientists that use c o mp utte N ® 6 o v iSetirity gn e-Infrastructure to Meet the Needs of e-

Researcho

Topics were discussed in parallel break out sessions ensuring that there was always a topic of interest
for all participants. The two days were flexible in content allowing for discussions to continue after the
allotted time or for new topics arising from the discussions to be added to the agenda. Participants were

varied and included representatives from the Engage project teams (http://www.engage.ac.uk), OMII-UK,

the NGS, end users, research scientists and data providers.

It was a very productive meeting with a great deal of in-depth and relevant discussion with a humber of
long term collaborations planned. The outcomes and slides from the meeting are available at

http://www.omii.ac.uk/wiki/CollaborationsWorkshop09

NG &t the JISCConference2009

The NGS hosted an exhibition stand at the JISC Conference in Edinburgh in March. The JISC
conference was very well attended with over 600 delegates spending the day in Edinburgh. As well as

the exhibition stand the NGS was also represented in several sessions and demos.

Mike Jones from the NGS at Manchester gave a demo of the SARONGS project which stands for
Shibboleth Access to Resources on the NGS. The demo showed how the SARONGS project is
enabling users to gain access to the NGS with their own institutional ID via the Access Management
Federation. It also demonstrated how the NGS is using PERMIS technology from the VPMan project
to enable resource providers and projects to control access to individual services within their resource.
There was also a presentation on the joint NGS / OMII-UK project, Engage, during the i Wh ad
researchers want from | C T &ession. This presentation talked about how the project has worked to
lower some of these barriers through targeted solution development.

Presentations from the conference are available at

http://www.jisc.ac.uk/events/2009/03/jiscconference09/programme.aspx
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Protein Molecule Simulation and NGS

The School of Biosciences and The Centre for Parallel Computing at the University of Westminster co-

hosted a one week (April 20th-24th) International i Mo d e Prbteéinacgrbohydrate Recognition in-Silicoo
Workshop 2009 sponsored by the National Grid Service & Biotechnology and Biological Sciences
Research Council. Two of the invited lecturer, Ross Walker (San Diego Supercomputer Center, USA)
and Michael Crowley (National Renewable Energy Laboratory Colarado, USA), are developers of the
AMBER software and Martin Frank (GCRC, Heidelberg, Germany) is an expert in docking software. The
workshop was over-subscribed and 45 participants from Europe, Egypt and India took part in lectures

and hands-on in labs.

Molecular modelling in silico normally requires bioscientists
to understand command-line driven software and have a
basic knowledge of scripting. The first four days of the
workshop explored the force fields used in the modelling

of proteins and sugars, the theory of energy minimisation

and molecular dynamics to generate the most likely 3D-

models and docking software that enables scientists to Ef ‘ _ 4

visualise how molecules interact using AMBER through Workshop participants

command-line interface. To provide support for those with little knowledge of computing, Pamela
Greenwell and Hans Heindl introduced workflow templates developed by the ProSim project. The
templates enable running the molecular modelling on the Grid. They allow scientists to simply identify
and upload molecules of interest using a web-like interface that hides the Grid required to complete the
energy minimisation, molecular dynamics and docking steps. On the fifth day of the workshop Andrew
Richard and Stephen Brewer gave presentations on NGS and the ENGAGE program to raise awareness
among scientists about available e-science services and supports. The presentations were followed by
hands-on which taught participants how to create and submit workflows to do the docking and retrieve
the results on NGS using the NGS PGRADE portal.

One of the major outcomes of the workshop was to generate interest in modelling using the Grid,
particularly NGS, the formation of a user group and support to seek collaboration for the design of new
automated tools and discussion on required analysis software. We are now hopeful that further funding

will come from the collaborations we were able to foster during the week.
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Expansion at the NGS

The NGS has undergone a period of rapid expansion this year with a total of six new resources becoming

NGS members. This means that the NGS, the U K épsimary computation and data resource for all UK
academic researchers, now offers access to a far greater selection of resources than ever before

allowing users to perform cutting edge research better and faster.

The sites that have recently joined are the University of Birmingham, Brunel University, University of
Liverpool, University of Sheffield and the University of York (which are both part of the White Rose Grid).

The University of Manchester has also contributed an additional resource to the NGS.

The resources range from local clusters to the £2.1million SRIF-3 funded BlueBEAR cluster at the
University of Birmingham which also provides a service to GridPP in analysing data from the LHC at
CERN as well as the NGS. Paul Hatton, the Service Manager for BlueBEAR explained that fthe
University of Birmingham was pleased to offer increased resources to GridPP and new resources to the
NGS communities as part of its SRIF-3-funded cluster. As well as benefitting these communities, the
expertise and skills available within the NGS that is now available to Birmingham as an affiliate site will

be of benefit to the University's wider research basea

Brunel University are contributing resources from four of their machines but they hope to move to a larger
cluster in the near future. Professor Geoff Rodgers, PVC for Research, stated that "Brunel was one of
founding member of the UK contribution to the CERN grid, GridPP, a ground breaking production quality
computational resource which is distributed around the globe. The primary goal of GridPP was to provide
significant resources for science research with a high availability and efficiency. We have recently
become a member of the NGS because it is will enable our grid resources to be more widely available to

the wider research community and thus enhance the benefit to society.fi

The University of York resource consists of two clusters, the first of which provides three high memory
nodes (32GB) with 8 cores each and the second cluster provides 24 nodes with 8GB of memory and 4
cores each. Professor Jim Austin, leader of the Advanced Computer Architectures (ACA) group, and
Aaron Turner, software manager for ACA at the University of York, commented on the benefits of joining
the NGS, fithe NGS offers an excellent network of expertise and skills, and this is will be of great benefit,
as will be the tools developed wholly or in part by the NGS. The community will allow us to develop wider
collaborations with researchers which will be of mutual benefit. This will help us deliver value to our

researchers, and it is all about delivering the best services for thema
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NGS on the road

The NGS Liaison Officer, Gillian Sinclair, reports on two recent roadshow events designed to
introduce people to the NGS and to get people up and running on the NGS.

The NGS held two roadshow events in March at the universities
of Aston and Bath. The roadshows are short events (usually 3
hours over lunch) designed to introduce people to the NGS 3 1k S
and the services it offers, to explain grid certificates and how to .
run a job on the NGS as well as giving people the opportunity to
speak directly to NGS staff and to get a grid certificate there and

then.

i oy

The Aston event took place over 2 days and involved a NGS B A
The famous Bath Royal Crescent

roadshow on the first day followed by a full day of training

organised by the Training, Outreach and Education team at NeSC. The first day was attended by 23
people and included presentations on how to get started with the NGS, using the NGS portal and
submitting jobs. It is important to have actual users on hand to present how they have used the NGS
resources in a practical sense in their research. Jonathan Mitchell from the University of Leeds spoke
about using NGS resources to understand biomolecules and their interactions. 19 people attended the
second day of the Aston event for the fi h a nodrstraining session which covered topics such as
submitting jobs to the NGS and the NGS portal. Attendees were invited to attend either one or both days

of the event.

The Bath event was a more traditional one day roadshows and featured presentations from two major
NGS users. Andrew Turner from the University of Leeds described how he used NGS resources for
geodemographic modelling whereas Narcis Fernandez-Fuentes demonstrated how he used the NGS for
in-silico drug screening.

If you would like to host a NGS roadshow at your institution then please contact the NGS Liaison Officer

(gillian.sinclair@manchester.ac.uk). All you have to do is book a room!

5AR @2dz 1y26X

that the NGS is on Wikipedia? We are looking for more people to contribute to the entry so if you find

yourself with 5 minutes to spare, any contributions to the webpage would be very welcome!

The NGS page can be found at - http://en.wikipedia.org/wiki/National Grid Service

Also a quick reminder about the NGS blog which can be found at -

http://www.nationalgridservice.blogspot.com/
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Australian DataMINX project team members visit the
NGS and OMIUK

Collaborators from the Australian *DataMINX project (http://www.dataminx.org); Peter Turner and

software developers Alex Arana and Gerson Galang recently visited N G S ®avid Meredith to build upon
an Australia-UK collaboration t h a beérs incrementally developed with support from the Australian
Research Council funded Molecular and materials Structure Network (MMSN) since 2006. The
DataMINX project aims to deliver data access, transport, management and repository services that will

be of benefit to the wider research community, H E | ahd other research facilities in Australia, the UK and

beyond. The DataMINX project is contributing approximately eight developers over two to three years.

~

e
The visit follows on from the November @8 DataMINX project
workshop and NOBUGS conference held in Sydney Australia,
which was attended by David. At this meeting, similar UK and
Australian requirements for data and meta-data services were
identified and highlighted. A subsequent outcome from the initial

workshop was to pursue the collaborative development of a

) ) i Group discussion with OMII-UK and
common set of service requirements and to propose a service the NGS

that would address the commonly identified requirements. The DataMINX t e a nwd sveek trip to the UK
commenced with a visit to Southampton to meet with OMII-U K 6Steve Crouch and Tim Parkinson to
discuss OMII related technologies and interests, with a focus on plans for a scalable data transfer service
(DTS).

The DataMINX team also visited Damian Flannery from the STFC ISIS facility to discuss meta-data
capture for large scale scientific facilities and to discuss the related STFC ICAT meta-data catalog
project. The DataMINX team then spent the majority of their time at STFC Daresbury Laboratory working
with David to articulate use cases and to explore architecture and schema/protocols for data transfer and
associated messaging for the proposed services. Key contributions were also made by S T F CRoger

Downing, Ming Jiang and Michael Gleaves. The two week visit culminated in Edinburgh at the recent

OMII collaboration workshop (http://www.omii.ac.uk/wiki/CollaborationsWorkshop09) hosted at the
National e-Science Centre, where the DataMINX-STFC collaborators presented their ideas to the other

attendees for critique and further requirements gathering.
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Proposed Service Description:

A key service of interest that is currently under development is an asynchronous heavy load 6 f and e
f o r gaatcdpying service that will be used to recursively stream data between different (incompatible)
data sources and data sinks. In doing this, the service will provide recursive directory copying across
different protocols including non-Grid (FTP, SFTP, SCP, WEBDAV) and Grid resources (SRB, GridFTP,
iIRODS and SRM). It is intended that the service will allow clients that may reside on poor/limited
networks (e.g. wireless laptop) to post lightweight data transfer requests (deified in XML) to the service.
Two relevant OGF specifications have been identified for both defining the service interface and for the
format of the messages; the OGF JSDL HPC data staging profile (GFD.135) and the OGSA-DMI schema

(Data Movement Interface, http://forge.gridforum.orag/sf/projects/ogsa-dmi-wg). The collaborating team

aim to contribute wherever possible to both these specifications and contribute additional requirements.
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Importantly, the systems 6 b a c kimptethéntation is designed to be scalable and extensible and based
on a well established Enterprise (cross-domain) message brokering technologies (JMS Queues and
Topics). The proposed architecture is depicted in Figure 1. JMS message queues, which are both
durable and transactional, will be used to route and provide guaranteed delivery of client messages to an
expandable cloud of data transfer worker nodes (DTS-WNs). Importantly, additional worker nodes
residing in different domains may be contributed to the cloud in order to process increasing loads (i.e.

01 ocsgpd e a dIM& \girtual Groups and Message Destinations will also allow specific pools of worker
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nodes to selectively process messages from the queue that are intended only for them or their domain.

Subsequently, pools of worker nodes may be deployed at a particular institution, within a specific network
domain or placed close to a particular data source and/or sink to help maximise efficiency and distribute
loading. JMS Topics will allow control messages to be broadcast across all nodes in the worker node

cloud or in a virtual group.

Worker nodes may be implemented using any preferred choice of technologies provided they conform to
the contract defined by the DTS XML messaging model and the JMS API. For the NGS/DataMINX
collaboration, it is intended that the worker nodes will be implemented using the Apache Commons

Virtual File System (http:/commons.apache.org/vfs/) which has been extended for Grid protocols

including GridFtp, SRB and iRods (http://sourceforge.net/projects/commonsvfsgrid/), and is already in

use in a number of synchronous file transfer tools including the UK NGS Applications Portal

(https://portal.ngs.ac.uk), the Hermes desktop file transfer GUI (http://projects.arcs.org.au/trac/commons-

vfs-grid/) and the OMII-UK GridSAM Web Service (http://gridsam.sourceforge.net).

From the NGS perspective, this type of service would be invaluable for moving data between an HE | 6 s
chosen data storage resource and National Grid compute resources (moving data onto and off Grids).
For large scale scientific facilities, the proposed service could be used to move data between the facility

and a remote HEl/laboratory prior to and following experiments.

If you would like any more information on the DataMINX project, please contact Dr David Meredith

(david.meredith@stfc.ac.uk) or see the DataMINX project web-site (http://www.dataminx.org).

NGSSysadmingCorner

Everyissueg S ®é bfingingyou a handytip or shortcut from one of the NGSsysadmins
Hopefullythesewill help usersof the NGSand makeyour life that little bit easier!
Thistime it isthe turn of Matt Viljoen from STFQRALwho sharesatip on keepingyour data
safe

Encryption on USB sticks - It's always a good idea to encrypt data when on the move, but finding a
solution that works for people who use multiple operating systems can be a challenge. TrueCrypt

http://www.truecrypt.org/ is an open source encryption solution that works on Windows/Linux/Mac.

Truecrypt enables you to encrypt a whole disk or partitions, or even easier, a "virtual encrypted disk"
which is an encrypted file on your portable device but once mounted appears as a real disk. TrueCrypt

also has an easy-to-use GUI interface so you don't need to be a wizz at the command line!
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Case Study

Case studies featuring research carried out by NGS users are regularly featured on the home
page of the NGS website. In NGS News we will bring one of the case studies directly to you!
If you would like your research to be featured on the NGS website and in NGS News as a cas
study then please contact Gillian Sinclair (Gillian.sinclair@manchester.ac.uk).

MembranePermeation

Drs Brian Cheney and Jonathan Essex research membrane
permeation of small molecules at the University of South-
ampton. They are interested in learning what physical and
chemical features make a molecule a good or bad
permeant, and in developing ways to quantify and estimate
amo | e c permeedbiity. Besides being fascinating from
a basic science perspective, membrane permeation also
has important economic and applied science ramifications.
Millions of pounds sterling are lost throughout the drug
discovery process due to the pursuit of lead compounds
that turn out to be dead ends. One of the many reasons
an otherwise promising drug candidate might fail is due to
low permeability and hence low absorption into the body

through the epithelial membrane of the gastrointestinal tract. Simulation performed on the NGS of a
drug permeating through a membrane.

To estimate the thermodynamic and kinetic properties of small molecule permeation, the researchers turn
to a computational strategy that depends on all-atom classical molecular dynamics (MD) simulations of a
drug permeating through a membrane. The MD simulations require many millions of time-steps and

would take several years on a modern desktop computer for each drug studied.

With this kind of computationally intensive scientific challenge ahead of them, the researchers turned to
the NGS. They grid-enabled their modifications of the legacy molecular dynamics software package
CHARMM, and collaborated with researchers at the University of Manchester and University College
London to host their application on the NGS in the Application Hosting Environment. By using the NGS,
the simulation time was cut from years per drug to about 2 weeks, allowing drug research to move

forward much faster than would have otherwise been possible.



NGS Technical Director Appointed to OGF Operational
Leadership Group

Dr David Wallom, NGS Technical Director and Technical
Manager of the Oxford e-Research Centre at the University
of Oxford, has recently taken over from Geoffrey Fox as VP
of e-Research at the Open Grid Forum (OGF;
http://mww.ogf.org/). Davids responsibilities include co-
ordinating and steering the interactions of the research
communities and their participation in OGF with the other

functions, including Enterprise and Standards.

¢
The e-Research area in OGF is split into two different groups, .

firstly there are the technology innovators, who are developing: _‘_.-!i‘\\*}k

new and cutting edge technologies that may either be used as Dr David Wallom

the next generation of infrastructure, tools and techniques. This will include computational science

academics and researchers.

The second set consists of groups wishing to use the e-infrastructure for research applications including
for example bio-science, humanities and astrophysics. These have each created a community group
within which they will formulate a number of outputs including current best practices and requirements of

a distributed e-infrastructure.

David stated that fsince there are also significant situations where we are not seen as the natural place
for these groups, they normally for example have a conference of their own, then it is important that OGF

0 g oanther o aad ibwerea

David has also been very active in the ongoing Grid Interoperability activity. Since the original groups
formation there has been a spin off called the Production Grid Infrastructure Working group that will
endeavour to profile those standards required to produce an interoperable system capable of running in a
production mode in a similar way to the existing middlewares used by EGEE, DEISA and NorduGrid as

well as the US GENESIS system from the University of Virginia (http://www.cs.virginia.edu/genesis/)..

—
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Cloud Computing and the National Grid Service
Terry Harmer and Peter Wright, Belfast&cience Centre

Utility computing offers researchers (and businesses) the potential of significant cost-savings in that it is
possible for them to match the cost of their computing and storage to their demand for such resources.
Thus, a user needing 1000 compute resources for 1 day per week may purchase those resources only

for the day they are required.

At the Belfast e-Science Centre (BeSC), our interest is in creating dynamic service-focused
infrastructures which are primarily in the challenging media and finance sectors. We have developed a
framework of services that enables our applications to be deployed and configured on demand within
cloud-style infrastructuresd we have created and deployed services for commercial and research
partners where none of the infrastructure was owned by the user and instead relied entirely on cloud

resource providers.

The NGS provides a national compute resource for users and enables large-scale high-performance
computing needs to be met. As part of the NGS, BeSC uses its experience to provide a service hosting
cloud (BeSC SHC) to Academic (and commercial partners) enabling an on-demand service and
application hosting environment. The SHC hosts applications and services for Academic users without

charge in order to facilitate uptake of this kind of technology and to prototype future NGS services.

The BeSC SHC has a deployment portal

which enables users to upload their

Cloud Storage

r

Xern OpenVZ
Hoster Hoster
Native I VMWare
Haoster Hoster

applications and services, specify their

operational requirements and to manage

O enV Nati
W’ [
Native

deployment of services.

Within BeSC, a pool of servers provides

——  TCP Port Mapper

a cloud of on-demand resourcesd these

HTTP Proxy Mapper

resources can be physical resources or A (DS T
NGS Host Certificate
virtual resources, such as Open VZ,

VMWare or Xen etc. Additional services enable large-scale data management by a cloud storage

framework. Supporting services enable DNS, certificate and proxy mapping for a user.
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The BeSC SHC has an API that enables users to manage their deployments programmatically and

deploy services on demandi more details of this can be found at

http://www.besc.ac.uk/services/public/papers/2009-europar-cloud.pdf. This API also works with common
utility providers such as Amazon and Flexiscale. BeSC is interested in working with other groups to
extend this framework. If you are interested in learning more about the BeSC SHC please contact Terry

Harmer at t.harmer@besc.ac.uk.

AdvancedDistributed ServicesSummerSchool

The NGS, in conjunction with the training, outreach and education team at NeSC is pleased to
announce that the registration for the Advanced Distributed Services Summer School 2009
(ADSSS) is now open.

The summer school will run from the 7th 7 11th of September at C 0 s e ntdousé sOxfordshire
and will bring together students and many of the leading researchers and technology providers in
the field of Distributed Computing in the UK. It is a chance for students to not only take part in a
unique learning experience in this field, including a large component of hands on tutorials, but
also to spend a week in a small group with the leaders in the field.

The aim of the school is to help develop the skills of those involved in providing computational
support for research in a wide range of disciplines. In particular the school will focus on the use
of, provision of interfaces to and the development of services based on employing the
composition or aggregation of computational or data services. For instance the school will show
how to compose a variety of services into bioinformatics work flows which can be used to support
biomedical research processes, how to use and develop lab or department scale clusters of
computers to run simulations, how to work with the NGS to compose protein simulation models for
running on UK or international super computers, developing a portal to support legacy applications.
The school aims to provide the students with a familiarity with and the tools to use the facilities
available in the UK and internationally to transform current research practices in the light of the
developing services being made available in a highly networked world.

The cost of the summer school, including accommodation and meals (except Tuesday and
Thursday) is £276. Please send further queries to adsss09@lists.nesc.ac.uk or register on the

ADSSS web site (http://www.iceage-eu.org/adsss09/index.cfm).







