GridPP response - Evaluation framework 2005

2. List of highlight from projects

Highlights for the GridPP project are in two sections: those we have achieved with our collaborators in the LCG and EGEE projects, and those that can be considered GridPP specific achievements.

International achievements

GridPP is part of the Enabling Grids for e-SciencE project, which has deployed the largest Grid in the world. There are nearly 12,000 CPU in the EGEE Grid, spread over 140 sites in 39 countries. GridPP provides nearly a quarter of these CPU (3,000) at 18 sites in the UK.

In April, the GridPP team at Rutherford Appleton Laboratory (RAL) in Oxfordshire joined eight computing centres from the LCG collaboration around the world in a networking challenge. RAL transferred 60 terabytes of data over a ten-day period. A home user with a 512 kilobit per second broadband connection would be waiting 30 years to complete a download of the same size.

The ATLAS collaboration recently produced 8.5 million Monte Carlo simulated events in a large scale exercise on the Grid. The events were produced using three Grids: LCG, Grid3 in the US and NorduGrid. Of the 65% produced on LCG, approximately one sixth used GridPP resources in the UK. A total of 573,315 jobs were run. On the best day 13k jobs ran, corresponding to a production rate of 7.5Hz. 

The LHCb experiment’s 2004 Data Challenge produced 187m events, resulting in 65TB of data stored across CERN & 5 Tier-1's, including RAL. The UK produced 25% of the events ​-​​ the second biggest number after CERN. In 2005, LHCb’s Real Time Trigger Challenge produced 150m events. In this case the UK was the top producer, with 60m events (37%) created using GridPP’s resources in the UK.

UK achievements

GridPP partners at RAL have developed the R-GMA information and monitoring tool, which has been deployed in LCG middleware (2.3.0 onwards) and gLite (EGEE middleware, 1.0 onwards). R-GMA (Relational Grid Monitoring Architecture) brings the power of SQL to an information and monitoring system for the grid. It provides producer and consumer services to both publish and retrieve information from anywhere within a grid environment.

GridPP members at Manchester have produced GridSite, a certificate-based website management system, that allows members of an organisation to collaborate in maintaining web pages etc. Authentication is based on Grid credentials, but with unmodified web browsers such as Netscape and Internet Explorer. As well running the GridPP site (winner of the 2004 UK Best e-Science Project Website) GridSite is used to build websites including the National Grid Service, the UK Grid Operations Centre and Grid Ireland.

RAL has played a major role in developing Grid accounting for the LCG and EGEE projects. The GOCDB  http://goc.grid-support.ac.uk/gridsite/gocdb/  is a database containing configuration details about all the sites in EGEE. It is used by configuration tools and monitoring, and anyone else who needs such information. APEL  http://goc.grid-support.ac.uk/gridsite/accounting is a grid accounting infrastructure and reporting system which collects usage records from grid jobs and allows a variety of reports to be queried on demand. This was a formal EGEE deliverable which was a UK responsibility. It was reviewed and accepted in January 2005.

GridPP members have also played a leading role in the Ganga (Gaudi/Athena and Grid Alliance) project. Ganga is a component-based system, which provides a user interface for defining and managing jobs in distributed environment. It is being used by both ATLAS and LHCb, whose specific it addresses, but offers possibilities

for extension and customisation that make it potentially interesting for a wide range of user communities. It is implemented in Python.

The UK has set up a central LCG operations centre at Rutherford Lab that monitors and manages the day to day operations of the LCG grid service across the world, serving as a model for similar centres in other time zones. RAL also hosts the UK Core Infrastructure Centre for the EGEE project. This is one of five CICs in EGEE  and shares the task of day to day operations, monitoring the Production Service. 

The GridPP User Portal (http://gridportal.hep.ph.ic.ac.uk/) has been developed at Imperial College. The portal allows small experiments to use LCG, and allows users to upload and download files and submit computing jobs. It also includes a dissemination demonstration that lets users to calculate the value of Pi using the Grid. It will include a calculation in structural bioinformatics, demonstrating the use of LCG for non-HEP applications.

GridPP’s metadata management work centres on the development of a robust, scalable, secure metadata management system capable of meeting the metadata needs of a wide variety of organisations and groups. The focus of the work is currently to see how the technologies previously developed can be applied to HEP experiments' own metadata products to Grid enable them. AMI for ATLAS, PhedEx for CMS, and the Metadata catalogue for LHCb are examples of the products developed here. 

Grid Query Optimisation - Grid jobs will access a large number of data files, most of which may not be local to the system on which the job is running. One method of optimising the Grid’s efficiency is to selectively replicating the data files around the grid; however, there is only a finite amount of disk space and network capacity available. To test and evaluate optimisation algorithms, a data-centric grid simulation program (OptorSim) has been developed at Glasgow.  We have applied some of the more basic optimisation work in EDG's replica management system, which allows the Grid to decide which replica to fetch for you based upon live network and storage monitoring statistics. 

3. Issues arising from project relevant to the e-science programme as a whole

Documentation – There is a strong requirement for high quality documentation related to deployment and operations: user guides, sys admin guides, web pages. Technical authorship is a specialised task, that can’t be left to sys admins and is often neglected as the day-to-day issues running a grid take priority. GridPP has plans to allocate a documentation officer role, to drive this production.

Resource Brokering – a key issue here is integrating the local batch systems and the capabilities of the Grid Resource Broker, where a site is attempting to balance jobs from local and Grid queues. Accurately measuring the success of jobs is also challenging: the accounting system only records what the Workload Management System ‘sees’, and end users may see either a worse or better efficiency. For example if a job fails because hidden problems (such as data management) or if users deploy an agent to initiate jobs at sites where the agent succeeded.

Metadata – The Metadata group exists to examine commonalities across all the High Energy Physics experiments' metadata handling, at the technology, interface and schema level. The aim of the group is to ensure metadata services are deployed as much as possible using web services and other grid standards.

Networking – Networking will be a major issue for LCG. For HEP needs in the UK, GridPP has requested from UKERNA: 

~ 1 Gbit/s between Tier-2 Institutes within a Tier-2

~ 1 Gbit/s aggregate from EACH Tier2 to Tier1 (note: this means 4 Gbit/s into RAL)

Post-2007, we will need to use dedicated circuits on Geant-2 and SuperJANET5.

Information and monitoring – LCG has been using the Berkley Database Information Index for its information service. However, R-GMA is now available and and an LCG team in Milan is working on eliminating dependency on BDII. A main current issue with R-GMA is the handling of very large history queries, where the query returns up to millions of tuples.

Storage – The dCache SRM is being supported within the UK, with additional installation scripts and improved documentation. However, it is unlikely to be Open Source. Although it is GridPP policy to write Open Source software, there is ongoing discussion as to whether we should also use only Open Source. We are also gaining experience with the Disk Pool Manager (DPM).

Security incident response procedures –  With our partners in EGEE we have been developing a security incident response procedure. This is based on work from the Open Science Grid which defines the Incident Reporting process: Discovery, Analysis, Classification, Containment, Notification, Escalation, Response, Post-incident analysis. In particular, in many cases it will be important to share information with other Grids, and formal agreements will be needed for this.

VO support – This is related to security incident response. In the event of an incident, it may be necessary to blacklist a user certificate. Documentation should be clearly available to sites on what to do in this situation. In general, users’ certificates won’t be revoked unless allowed by the CA’s policy. However, sites can contact their Regional Operations Centre, which will contact the VO and remove authorisation from that user. 

OVERVIEW SUMMARY DATA

List of research groups within your project

See http://www.gridpp.ac.uk/collaboration.html
List of collaborators (industrial/ other associated with your project)

As above

Sponsorship from core Programme

PPARC funding for GridPP1 (2001-2004) was £17m. GridPP2 (2004 –2007) funding is £15.9m. 

Sponsorship from other Research Councils

In addition to funding coming through GridPP, CCLRC supports 3 FTE per year.

Sponsorship from other organisations

There has been effort contributed via HEFCE and SHEFC in the form of unfunded effort and Tier-2 hardware. Through the EGEE project we have EU support of ~£1m per year.

In addition, we have held 13 collaboration meetings at which collaboration dinners are generally sponsored by an external organisation, such as industry or the host institute.

Value of collaborator contributions

We are currently trying to determine how much computing resource might become available to the Tier-2s through SRIF3 funding. At the moment, 9 institutes expect to attract substantial funds and the particle physics share at these institutes is estimated to be in the range £3.4m to £4.7m.

SHAPE AND SIZE OF PROGRAMME

Range of industrial input/collaboration and their specific roles

HP are involved with GridPP members at Bristol, sponsoring 0.5 FTE for two years. A new collaboration is currently being formed to take this forward.

Specific sites have close relationships with various industrial suppliers, such as:

Cisco; Cluster Vision; Compusys; Computacentre; Dell; IBM; Storage Tek; Viglen; and Workstations UK.

NETWORKING WITH THE COMMUNITY AND STAKEHOLDERS

Key conferences, workshops, outreach events, international meetings, programme management meetings, etc.

GridPP has given 26 demonstrations on stands at conferences. Key conferences attended regularly include the UK e-Science All Hands Meeting, Supercomputing, Computing for High Energy Physics, and the IoP annual Particle Physics Group conference. We have also demonstrated at an EGEE conference, run an EGEE workshop at the 2005 European Grid conference in Amsterdam and shown posters at various PPARC industry events.

Collaboration members have given 48 talks or posters at the UK e-Science AHM, and have had 14 accepted for 2005.

We hold regular UK workshops, for example on middleware or deployment. We also take part in an annual metadata workshop. In 2005 this was organised in Grenoble by Morag Burgon-Lyon of GridPP, and had 20 attendees. 

We have held 13 collaboration meetings to date, which attract between 50-100 collaboration members. Non-GridPP members from the host department also attend. There have been 7 meetings of the GridPP Collaboration Board, constituted of representatives from each of the groups in our collaboration. The GridPP Project Management Board meets weekly by video conference and four times a year face-to-face.

TRAINING

Research fellows, studentships (PhD and MSc) funded number and value

We have two e-science PhD students per year for three years, with a value of ~£120k.

Training sessions held

We hold regular training sessions with different parts of our community. Examples in the last year include:

Networking for Non-networkers: June 2005, Edinburgh

http://www.gridpp.ac.uk/news/-1119884024.059520.wlg

HackLatt 2005, UKQCD workshop: April 2005, Edinburgh

http://www.gridpp.ac.uk/news/-1117835306.608307.wlg

LHCb-UK Grid workshop: December 2004, Cambridge

http://www.gridpp.ac.uk/news/-1104931011.584412.wlg

LCG2 adminstrator’s workshop: July 2004, Oxford 

http://www.gridpp.ac.uk/news/-1090928116.275856.wlg

Distance learning through web

GridPP collaboration meetings have been webcast, to allow remote attendance.

GridPP has an extensive website, including detailed information on applications, middleware, deployment and operations. It has received over 1.5 million successful page requests, and is currently averaging 150,000 successful page requests each month. 

IMPACT

Contribution to e-Science international standards, middleware, etc
GridPP members regularly attend the GGF – numbers for each meeting are given below:

	Meeting
	Number of GridPP attendees

	GGF13, Seoul, Korea
	4

	GGF12, Brussel, Belgium
	12

	GGF11 Hawaii, USA
	4

	GGF10 Berlin, Germany
	17

	GGF9 Chicago, USA
	4

	GGF8 Seattle, USA
	8

	GGF7 Tokyo, Japan
	4

	GGF6 Chicago, USA
	6

	GGF5 Edinburgh, Scotland
	27

	GGF4 Toronto, Canada
	6

	GGF3 Rome, Italy
	15


In addition, GridPP members chair or administer 3 GGF working groups:

Open Grid Service Architecture Authorization
Andrew McNab

Network Measurements Working Group
Richard Hughes-Jones

Network Measurements for Apps RG 
Richard Hughes-Jones

Best Practice guides, protocols, methodologies

GridPP has submitted a substantial paper to the Journal of Physics G, which details the achievements and methods used in the GridPP 1 project.

We also have developed best practice in Grid deployment and metrics (see http://www.gridpp.ac.uk/docs/oversight/GridPP-PMB-64-Metrics.doc) and project management (see the GridPP project management map at http://www.gridpp.ac.uk/pmb/).

Number of papers published

9

Number of conference proceedings

96

Number of authored books/chapters

Tony Doyle has been asked to a review for Contemporary Physics, for summer 2006.

User surveys undertaken

January 2005 and June 2005. Overall, responses were received from 12 collaborations.

FACILITIES

Links with/use of National High End Computing Services

The UKQCD collaboration is working with GridPP. UKQCD use the QCDOC supercomputer at the University of Edinburgh. GridPP also has a Tier-1 facility at RAL.

Links with/use of other facilities, NGS, OMII

GridPP has close relations with NGS. Neil Geddes sits on the GridPP PMB and GridPP is invited to send a representative to NGS meetings.

We also have a number of targets in the GridPP project map aimed at closer integration with NGS, including:

- Common GridPP/NGS helpdesk and problem tracking infrastructure 

- Joint GridPP/NGS plan for web services deployment 

- At least one service supported across NGS and GridPP              

- Common security policy 

- Integrated plan for Grid support in the UK beyond 2007  

- Connection of GridPP sites to NGS

An evaluation of the OMII middleware framework (v1.0, 1.1, 1.2)  has been carried out within EGEE. OMII is based on web services standards and follows a fully decentralized model. There are some components of OMII, which at a rather high level, might fulfil LHC requirements; namely user account management, job submission, file transfer and basic X.509 certificate based security infrastructure. More detailed investigation reveals issues in a number of areas. For example, users are required to have registered accounts at all resource sites; resource selection requires all potential sites to be queried for each job, with subsequent “manual” decision and applications must be pre-installed at all participating sites. It is possible that with significant development the OMII services could be made to meet some requirements, but the framework thus provided would have to be greatly supplemented through the integration of many other tools.

LINKS

List of active Collaborations to other UK e-Science Programmes and projects

Many GridPP members collaborate with other UK e-Science programmes and projects. Andy Parker is Director of the Cambridge eScience Centre; Pete Watkins is on the management board of the Midlands eScience Centre of Excellence; Pete Clarke is Deputy Director of NeSC and John Gordon is the CCLRC e-Science Centre Head of Operations. 

Specific collaborations include:

	GridPP institute
	Collaboration on project or programme

	Durham
	Contacts with Durham e-Science Centre, CEDAR project, Durham astronomy group (virtue project)

	Cambridge
	Close links with Cambridge e-Science Centre. Joint project with Microsoft, cancer tools, chemistry, natural language processing, transport, Cambridge Campus Grid

	Birmingham
	Campus wide SRIF3 bid, technical support for university e-science cluster (Chemistry, Computer science)

	Glasgow, Edinburgh
	Scotgrid: bioinformatics, information retrieval. Teaching a course for Edinburgh MSc in e-Science. JISC.

	CCLRC RAL
	R-GMA team collaborating with Herriot-Watt computer science dept. Storage group of CCLRC e-science centre, working with ISIS, CLF, Diamond. UK e-Science Security taskforce. JISC.

	CCLRC Daresbury
	Network monitoring activity is through JISC, for national infrastructure and GOSC, EGEE and DANTE

	Manchester
	Working at e-Science North West, Grid Engineering Task Force, involved in GRENADE (Grid Enabled Desktop Environments)

	Imperial
	GridCC

	Queen Mary, University of London
	Queen Mary e-Science high throughput cluster: astronomy, engineering, maths. LSE bid "Pegasus - Particle Physics Engagement with the Grid: A Socio-technical Usability Study"


List of active Collaborations to other International e-Science Programmes and projects

GridPP is an integral part of the LCG project. We are also working very closely with the EU’s EGEE project. Project members have key roles in the GridCC and UK Light projects. Some of the positions held by project members are given below.

	Project
	GridPP members

	UKLight
	Pete Clarke

	EGEE activity management teams
	Frank Harris (NA4)

Pete Clarke (JRA4)

	EGEE PMB
	Robin Middleton

	EGEE Collaboration Board
	Pete Clarke

John Gordon

Robin Middleton

	LCG POB
	Neil Geddes, Tony Doyle

	LCG SC2
	Tony Doyle

	LCG Grid Deployment Board
	John Gordon

Jeremy Coles

Dave Kelsey

	EU e-Infrastructure Reflection Group
	Frank Harris


