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Introduction

This is the second report from the GridPP Technical Board (TB) and covers the reporting period from April to June 2002 inclusive (Q6). It is loosely based around the reporting structure of the DataGrid project (EDG) and is split into sections following the EDG workpackage structure. This document is a compilation based on reports to the TB received from the UK contact people in the various workpackages of EDG and on the submissions made by them into the EDG quarterly reporting mechanism, and thus, necessarily, is not entirely uniform. The Q6 reports from the overall EDG are available at http://eu-datagrid.web.cern.ch/eu-datagrid/WP12/Qreports.htm .

The only major deliverables from the UK for DataGrid during this quarter was D7.5, “Security Requirements and Testbed 1 Security Implementation”. After the usual internal review, this was accepted by the DataGrid Technical Board and forwarded to the EU. The external review of this document will be at the next project EU Review in early 2003.

Key points from the workpackage reports are provided in the summary section.

WP1

Technical Achievement of the WP

Current situation

The UK has been active in disseminating knowledge of WP 1 Software to the UK GridPP community and is become active in the area of testing and debugging WP 1 middleware.

Institute

This quarter David Colling has given talks explaining WP 1 software to several communities within the UK including the HEP System Admins Group, the AstroGrid Project and organised a half-day session for application builders on Job Submission at the GridPP meeting in Manchester. The UK has also installed and maintained the WP 1 RB and associated software. This installation has aided in debugging and is being expanded to hopefully provided a more useful debugging and testing environment.

Status of Deliverables and Milestones

No UK specific deliverables in WP 1.

Issues

There is an on going issue concerning the core programme effort and WP 1.

Partner Details

None.

Meetings

Project or WP related Meetings

D. Colling has attended (and took minutes for) one WP 1 meeting Milan and attended another over VRVS.

Conferences/workshops organised / ATTENDED

Submission of Papers

None.

WP2

Technical Achievement of the WP

Current situation

Data Management work in the UK is on schedule, and making positive contributions to the deliverables schedule of the EDG WP2 group.

Effort is being delivered in two primary areas: 

1. The Query Optimisation task of WP2. Currently a total of 1.16 FTE staff, (0.5 Will Bell, 0.66 Paul Millar), and 1.0 FTE e​Science student (David Cameron) is being delivered to this task. The task itself is on schedule to meet its deliverables.

2. The Meta-data management task of WP2. Currently a total of 1.5 FTE (1.0 Gavin McCance, 0.5 Will Bell) is being delivered to this task. It is on track to meet its deliverables.

Institute

Glasgow has successfully implemented a data centric Grid simulation for the investigation of replication algorithms (OptorSim). Results from this work are to be presented at the 3rd International Workshop on Grid Computing, Baltimore, in November. A simulation of the peer-to-peer auctioning protocol to be used by the replica manager is currently under development.

Glasgow has contributed towards the definition of the web services interface and client API for the Spitfire metadata service, and implementation is progressing well. With CERN, we are implementing this service, initially for use by the WP2 replica manager, and for a biological application. This service forms a major part of the deliverables for this sub-task. A number of workshops have been attended in order to fully define the service interface. Glasgow is supporting the existing implementation of Spitfire.

Glasgow, in collaboration with CERN, has defined and is currently testing RepMec (the replication meta-data catalogue) API. Work is progressing well and a beta version of the service should be available soon.

Status of Deliverables and Milestones

Our deliverables are in line with those of the EDG WP2 group. The effort is being concentrated on the query optimisation and metadata management deliverables.

Issues

There is no deviation from the plan. Effort continues to be supplied at a level greater than PPARC’s contracted contributions; this will be used to make up for a deficit from last year.

Partner Details

No one has joined or left for the moment. Paul Miller’s effort fluctuates according to his responsibilities elsewhere and has increased for this quarter to 2/3 FTE. David Cameron’s effort has increased to 100% now that the graduate school programme has finished.

Meetings

Project or WP related Meetings

See WP2 EDG report. Workshops on query optimisation and meta-data management. Regular phone and videoconferences with CERN and Trento to discuss current progress.

Conferences/workshops organised / ATTENDED

See previous section for workshops. A demonstration of OptorSim was presented at the Terena Networking Conference in Limerick, Ireland (3-6 June) and at the National eScience Centre opening in Edinburgh on 25 April.

Submission of Papers

The query optimisation working documents have been realised as DataGrid technical report ‘Design of a Query Optimisation Service’ (http://edms.cern.ch/document/337977) and as a paper submitted to the 3rd International Workshop on Grid Computing, Baltimore, MD (November 2002), ‘Simulation of Dynamic Grid Replication Strategies in OptorSim’. A paper for Global Grid Forum 5 in Edinburgh is planned on current work. The Spitfire working document is being realised as a Global Grid Forum 5 paper to be presented in Edinburgh.

WP3

Technical Achievement of the WP

Current situation

Nordugrid has discovered a long-standing bug in MDS. It is hoped that by applying a patch to fix this bug we will have a stable EDG release 1.2. At the same time we have been working hard to produce a reliable alternative: R-GMA. We have now tested GIN and GOUT. GIN invokes the info provider scripts and publishes the information via an R-GMA CircularBufferProducer).  GOUT takes the R-GMA information from several GINs, via an Archiver, and republishes it to an LDAP server. The transformation between LDAP and R-GMA is not trivial because of multi-valued attributes in some LDAP objects. GIN and GOUT will allow us to test a complete R-GMA infrastructure in release 1.3. It will not give additional functionality because WP1 will use the GOUT generated LDAP information, however once we have demonstrated the stability of the new infrastructure we will be able to invite the other WPs to take advantage of the extra functionality of R-GMA. We have also been working with WP1, with WP7 and with CMS in the UK to use R-GMA directly. Release 1.3 includes significant improvements to the mediator and can be used from Java, C++, C, Perl and Python. Preparatory work has been carried out for a move towards Web Services and OGSA.

Institute

Brunel
Peter Hobson did a thorough job of reviewing D11.5. Saif Kader and Peter van Santen have been examining various low level tools which may, in the future, be integrated with R-GMA.

Heriot-Watt
Andy Cooke has been reviewing the work done by other groups into data stream systems and has looked at the work of Stanford University’s STREAM group, who are currently developing a Data Stream Management System (DSMS), and the work of Braedis University, Brown University and M.I.T., who are collaborating on the Aurora project to develop a similar system. The idea of a DSMS is fairly new.  As data streams are potentially unbounded in size, it is impossible to provide accurate answers to certain queries (e.g. involving aggregation), and so new primitives for formulating stream queries are needed, as well as approximation techniques.  “Sliding windows” may be an appropriate technique. A sliding window is an interval that spans from the most recent tuple in a stream back to some sliding point in time defined by the window size.  Rather than evaluate a query over the entire past history of the stream, a user can refine his query to be evaluated over some sliding window.  The STREAM group at Stanford University have extended SQL to support sliding windows.  For example:

SELECT AVG load FROM cpuLoad [ROWS 10 PRECEDING]

The main coding task of this quarter was to provide support for stream queries that involve more than one relevant producer.  Previously stream queries could only be answered if there was only one relevant producer.  Stream queries that we now support are of the type:

SELECT * FROM  aTable WHERE col1 > val1 AND col2 = val2 AND...

Both merging and filtering operations are involved in answering this continuous query.  The consumer servlet creates separate threads associated with each relevant producer, and passes the stream query on to these.  Producers filter their tuples before streaming them back to the consumer servlet threads.  Threads then compete with each other to populate a queue. Other code changes include improvements to the circular buffer mechanism, simplification of the Archiver servlet and a more robust testing framework. Werner Nutt takes a strong interest in the work and provides guidance and many ideas.

QMUL
Ari Datta has done some work on the mediator, but his main contribution has been to write both the GIN (which invokes the info provider scripts and publishes the information via an R-GMA CircularBufferProducer) and the GOUT, which takes the R-GMA information from several GINs (via an Archiver and republishes it to an LDAP server. The transformation between LDAP and R-GMA is not trivial because of multi-valued attributes in some LDAP objects.

RAL
Linda Cornwall has recently started learning about R-GMA, the WP2 security system and has been thinking about the WP3 security requirements.
Abdeslem Djaoui has been considering the migration towards web services has been the liaison person with the L&B people from WP1 and has been responsible for the C++ interface for R-GMA.

Laurence Field has been working on the integration team and preparing RPMS for each release. His main overall concern is that our code can be deployed smoothly.
Steve Fisher is coordinating the work of WP3.

Robin Middleton continues to make a small (in time spent) but valuable contribution to the planning.

Manish Soni is concerned with testing and the C++ interface.

Antony Wilson is the WP3 man on the ATF. This has required quite a lot of work preparing various documents.  He is also the LDAP expert upon whom we rely for much of the LDAP support and configuration scripts. 

Xiaomei Zhu has constructed the C API for R-GMA and derives (via SWIG) Python and Perl APIs. PyUnit is being used to test the chain. 

Status of Deliverables and Milestones

	Del. no.
	WP no.
	Deliverable name
	Lead Partner 
	Deliverable

Type
	Original delivery date(*)
	Revised delivery date(*)
	Status

	D3.1
	3
	Current Technology Evaluation
	PPARC
	Report
	12
	
	Accepted

	D3.2
	3
	Architecture Design
	PPARC
	Report
	9
	12
	Accepted

	D3.3
	3
	First prototype
	PPARC
	Prototype
	9
	12
	Accepted

	D3.4
	3
	Second Prototype
	PPARC
	Prototype
	21
	
	In preparation

	D3.5
	3
	Final Prototype
	PPARC 
	Prototype
	33
	
	Not started

	D3.6
	3
	Final Evaluation
	PPARC
	Report
	36
	
	Not Started


(*)Dates are expressed in project month (1 to 36).

(**)Status = Not started – In preparation – Pending internal review - Pending EC review - Accepted

Issues

Our main concern is to respond rapidly to fix any problems with both MDS and the R-GMA systems.

Partner Details

No changes

Meetings

Project or WP related Meetings

We communicate frequently via e-mail and make use of weekly phone conference calls. We find this strategy very effective at keeping people moving in the same direction

Conferences/workshops organised / ATTENDED

A number of us attended the OGSA workshop in Argonne and most of the WP3 GridPP people attended the recent meeting in Manchester. We have arranged a 2 day meeting with the L&B group from WP1 to discuss the use of R-GMA and a one day meeting with WP7 to further their use of R-GMA.

Submission of Papers

None

WP4

Technical Achievement of the WP

Current situation

· Installation task

· Synchronization of new LCFG release with existing EDG version largely completed.

· Configuration task

· Ongoing discussions on optimal path for interfacing new HLD compiler to existing LCFG machinery.

No UK activity on other tasks (Monitoring & fault tolerance; Gridification; Resource Management).

University of Edinburgh

Work performed:

· Hosted 2-day workshop in Edinburgh on new LCFG release, attended by Edinburgh LCFG developers and key WP4 staff from CERN and INFN.

· Synchronization of new LCFG release with existing EDG version.

· New HLD language for configuration task: discussions on data types and semantics.

University of Liverpool

Work performed:

· Miscellaneous contributions to configuration task.

· Installation and use of WP4 software in the Liverpool HEP environment.

Status of Deliverables and Milestones

UK portion of the next WP4 deliverable (D4.4: "Components and documentation for the second project release", due M21) is largely the new version of LCFG, which has been delivered.  Testbed release 1.3 will also include this new version.

	Del. no.
	WP no.
	Deliverable name
	Lead Partner 
	Deliverable

Type
	Original delivery date(*)
	Revised delivery date(*)
	Status (**)

	D4.4
	4
	Components and documentation for the second project release
	CERN
	Software, report
	21
	-
	In preparation


(*)Dates are expressed in project month (1 to 36).

(**)Status = Not started – In preparation – Pending internal review - Pending EC review - Accepted

Issues

None.

Partner Details

None.

Meetings

Project or WP related Meetings

· 30-31 April 2002, Edinburgh: LCFG/EDG synchronization workshop, hosted by Informatics at Edinburgh.  Attended by Paul Anderson, Alexander Holt and Alastair Scobie from Edinburgh, Germán Cancio from CERN and Enrico Ferro from INFN Legnaro.  Extremely useful in bringing together the most important LCFG developers in Edinburgh and in WP4: many concrete decisions concerning the synchronization route were taken.

· 18-19 June 2002, CERN: WP4 workshop.  Attended by Paul Anderson from Edinburgh and Michael George from Liverpool.  Expected to cover details of WP4's contribution to the 1.3 testbed release, and the workplan through release 2.0.

Conferences/workshops organised / ATTENDED

None.

Submission of Papers

None.

WP5

Technical Achievement of the WP

Current Situation

By the end of the quarter, WP5 had:

· Delivered software for TB1.2

· Improved the implementation of staging scripts used by GDMP (the TB1 replica manager) 

· Negotiated access to Castor for Grid testbed users 

· Continued development of the SE design as outlined in D5.2.

Testbed1.2 delivery. 

For Testbed 1.2 WP5 have provided the following additional software:-

· Edg-se-query. A command line interface to the metadata in the Information Service for testing and debugging of SE integration

· New versions of the LDAP provider scripts for the Information Service for the SE and the files contained therein.

· New versions of the GDMP exit scripts to stage files in and out of the HSM local to the SE. The configuration of GDMP had been radically changed for multiple Virtual Organisations.  Scripts have been delivered for Castor and HPSS at Lyon and are under development for the Atlas DataStore at RAL.

PPARC

PPARC-funded  staff at RAL have worked on:

· Management of the WP, including participation in PTB

· Participation in new Architecture Group and the Integration Team on TB1.2 integration.

· Moderator for the review of Deliverable 9.6

· Reviewing Deliverable D7.3

· Investigations were undertaken into feasible methods of giving grid access to a restricted set of MSS. Combining GridFTP for wide area transfer and RFIO for MSS access looks likely to give a solution for the medium term TB1.3 or 1.4. The WP6 development SlashGrid was also evaluated.

· Development started on the SE Management Software. A prototype is available for the core XML handlers. A design of the API was circulated for comment.

· The SE information providers were revised for TB1.2 to support some changes to handling of VOs.

· An API (get-SE-costs) was provided for WP2 to estimate the ‘costs’ of accessing a number of named files from the SE. This was based on the latency information published in the file schema of the SE.

Plans For The Rest Of Year 2

In PY2, WP5’s plans have two threads

a) Phased release of additional functionality and interfaces for incremental testbed1 releases

b) Development of overall SE System Software for Testbed2. 

Status of Deliverables and Milestones

Status of the deliverables for the period and forecast for the others deliverables of the WP.

	Del. no.
	WP no.
	Deliverable name
	Lead Partner 
	Delivery

Type
	Original delivery date(*)
	Revised

date(*)
	Status (**)

	5.1
	05
	Report of current technology
	PPARC
	Document
	3
	12
	Delivered, reviewed and accepted

	5.2
	05
	Detailed architectural design report and evaluation
	PPARC
	Document
	6
	12
	Delivered, reviewed and accepted

	5.3
	05
	First Project Release
	PPARC
	Software
	9
	12
	Delivered, reviewed and accepted


(*)Date are expressed in project month (1 to 36).

(**)Status = Not started – In preparation – Pending internal review - Pending EC review - Accepted

Issues

Interactions with other grid projects are of increasing importance to WP5. We have made contacts with the Storage Resource Manager in PPDG and NeST, a development by the Condor team and will continue to work closely with them.

Partner Details

CERN recruited two additional staff to Data Services Group. One started in April and the other will start on 1 July. 

Meetings

Project or WP related Meetings

21-22/5/2002 WP5/WP2 meeting at CERN on API to SE, get_SE-costs routine, and storage allocation on CE.

Conferences/workshops organised / ATTENDED

15-19/4/2002 Catania Sicily, HEPiX/HEPNT Workshop. Presented EDG and LCG plans to meeting of large HEP computing sites.

2/5/2002 University College, London, UK. Presented Storage Plans to UK’s major Astronomy Grid project AstroGrid.

9-10/5/2002 GridPP 4th Collaboration Meeting, Manchester Business School, UK. Presented WP5 StorageElement architecture to UK’s umbrella HEP Grid project.

Submission of Papers

None.

WP6

During the sixth project quarter, PPARC effort in WP6 has concentrated on three areas: contributions to common security tasks, participation in the Integration Team effort and preparations for Testbed 1 at UK sites.

People funded by PPARC have continued to play a significant role in security, including co-ordination of CA activities; leadership of the Authentification Group; and development of authorisation tools.

Effort has been expended supporting the Dynamic Accounts extension to Globus, and the GridSite web administration tool used for online WP6 documentation. Components of these systems are also the basis for a certificate-based filesystem prototype, SlashGrid, which we have produced

for the Testbed 1.3 release next quarter. This enhances the security and flexibility of the Dynamic Accounts system by storing files according to dynamic grid identities, rather than static Unix identity.

The WP6 members at RAL have made important improvements to the ease of installing new LCFG servers, and have had these changes included in the current EDG release. This has involved developing scripts to automatically populate LCFG servers from the EDG software repository, and resolving long-standing inconsistencies in the configuration files. Other WP6 members in the UK have verified these procedures and it is now practical for small sites to install LCFG from published installation guides without expert assistance.

Additionally, the UK has provided support and updates for the distribution of Globus 2.0 (beta1) we supplied for Testbed releases 1.0-1.2, and has produced a distribution of Globus 2.0 (release) with EDG modifications for the Testbed 1.3 release.

The UK Tier 1 site at RAL has a taken an active role in testing and reporting issues with the EDG releases this quarter, and successfully participated in demonstrations of EDG software - in particular a demonstration of the EDG Testbed at ministerial level, at the opening of the UK National e-Science Centre in Edinburgh.

Following the significant procurement undertaken at RAL last quarter to provide a Tier 1 facility, this equipment has been installed, and loaded with the Testbed 1 software. UK WP6 members have installed and configured  the Testbed software at four other sites (Bristol; Imperial College, London; Manchester; and University College, London) and have begun testing these using the Resource Broker at Imperial. 

WP7

Technical achievement of the WP

At CLRC Daresbury: Robin Tasker  (CLRC) has continued to coordinate the monitoring services task (Task 7.3).

At Manchester: Richard Hughes-Jones has continued to work with the task 7.2 leader (T.Ferarri) on definition of the collaboration agreement with Dante. This has now been submitted to DANTE. Gareth Fairey (new appointee) has been working to get up to speed in respect of high throughput data transfer work.

At UCL: Paul Mealor at UCL has worked on three items (i) the validation, consolidation and stability of the WP7 components for deployment via LCFG in release 1.2 (ii) assisting F.Bonnasseiux in deployment of NetworkCostFunction (iii) GridFTP monitoring which has been at lower priority in the last quarter. Peter Clarke has been involved in management, liaison with UKERNA and the GGF network groups. Both Paul Mealor and Yee Li have responded to the testplan action (provide a systematic testp scheme) for the PingER, IPerfER and LDAP components. 

At CLRC-RAL D7.5 has been completed. Work has started on D7.6  via a one-day Security Coordination Group meeting at  CERN. At Oxford P.Broadfoot is working on modeling and analysing "delegation".

UCL-CS , Dr. Rueben RAMOS was hired to work on the network scheduling (GRS)  project and started on 1 Mar 2002, and this is considered to be the start date of the project. The project will be considering the concept of scheduling for network resources, i.e. allowing users to request network capacity allocations ​ "reservations" ​ dynamically, including the ability to make "advance reservations" of network capacity for sometime in the future.

For this quarter Dr. Ramos has been researching background information on related work (DIFFSERV, Internet2/QBone, TEQUILA, TF-NGN, GARA and CONDOR).  Also, there has been some discussion on the design of the system and the  first version of the project workplan has been completed. Initial project ideas  were presented at the WP7 meeting in Amsterdam (20/21 June 2002). There was quite a positive response  to the presentation from DataTAG and EDG, and it was clear that the workplan was inline with activities within DataTAG as well as within EDG. There were many useful interactions during this meeting, and it seems quite likely that there will be exchange of ideas and results with DataTAG as well as EDG. The project web-page is:

   http://www.cs.ucl.ac.uk/research/grs/

Status of deliverables and milestones

If there are any deliverables for which PPARC is responsible, then describe the status at a level of detail appropriate to closeness of delivery date. Also provide the schedule information in the format below (as appears in the template). 

[Note: in principle this applies to WP3, WP5 and WP7 only according to the contract]

	Del. no.
	WP no.
	Deliverable name
	Lead Partner 
	Del. Type
	Plan
	Target
	Actual

	D7.5
	7
	Security Requirements and Testbed-1 Securrity Implementation.
	PPARC
	Report
	M15
	M18
	

	D7.6
	7
	Security Design Report
	PPARC
	Report
	M25
	M25
	


Plan= delivery date in contract, Target=current target delivery date, actual=actual delivery date

D7.5 - Internal review completed. Document submitted to EU (or ready to go?)

D7.6 - Month 25. Security Design and Testbed 2 implementation.


Working on Security Design in the Security Coord Group and ATF


Holding discussions with all Work Packages


First draft of document has been produced.
Meetings

Conferences/workshops/meetings organised

D.Kelsey: Security Coordination Group meeting 17/5/02 CERN / Agenda - http://documents.cern.ch/age?a02703

Conferences/workshops/meetings attended

P.Clarke, R.Hughes-Jones attended the GGF in Toronto 18-20th Feb and participated in network RG and monitoring WG meetings

P.Clarke attended the Research Networking summit/Geant Commissioning event in Brussels 21/22 May. He presented a talk “The DataGRID experience of Geant

P.Clarke, R.Hughes-Jones, R.Tasker, P.Mealor, G.Fairey : WP7 meeting , Amsterdam 20/21 June 2002

D.Kelsey represented GridPP/DataGrid security at the first meeting of the UK Core e-Science Programme Security Task Force - 30/5/02 Oxford

Submission of Papers

None

Summary

WP1

Integration of the core-funded eScience project into the DataGrid programme has recently been achieved. Work will focus on the further development of WP1 services (principally the Resource Broker) within the OGSA framework. The current state (stability) of the Resource Broker is giving much cause for concern (detailed testing is underway between WP6 and WP1).

WP2

Work from UK contributions to the workpackage will be “on show” at GGF5 and papers/posters have been submitted to the UK eScience All Hands Meeting and to the Grid Computing conference in Baltimore.

WP3

WP3 now have a number of “customers”, specifically WP1 (Logging and Bookkeeping service), WP7 for network monitoring and the CMS experiment (for application level monitoring). Support for MDS will continue for Testbed 1.3 and beyond, as necessary. The core eScience funded work at Heriot-Watt is having a major impact on the workpackage with strong collaboration with the rest of the workpackage.

WP4

Although seen as successful, LCFG was always deemed to be only a first solution for EDG. Recent further work on requirements has revealed a divergence between the LCFG developers and the EDG direction over the medium to long term. Steps are being taken to understand the future Edinburgh contribution to the workpackage.

WP5

The UK contribution to this workpackage is operating at full strength and making good progress towards the next major milestone of delivery for Testbed 2 this autumn. Steps have been taken to more closely involve effort from Liverpool (0.5FTE) in the tasks of the workpackage.

WP6

There are no major issues concerning the Testbed in the UK.

WP7

The recent appointment to the core eScience funded post means that the network scheduling project can now start to make progress.

Security

The core funded eScience work at Oxford has made significant contributions to the D7.5 deliverable and work is now progressing well on contributing to the overall EDG Security Architecture.

ATF

The core eScience work based at Oxford on architecture is progressing well. Work is focussing on the next release of the overall EDG Architecture. Lee Momtahan from Oxford is expected to spend a large fraction of the coming quarter at CERN working directly with the architecture team.

General

The table below shows the effort delivered in the reporting period ( = EDG Q6).

Columns 3, 4 and 5 show what has been delivered (per workpackage) against the expectation as in the original contract with the EU in column 6. WP1 shows a compensation (column 7) for reporting 1 staff month last quarter (resulting from integral reporting of person months adopted by the WP1 management). In alternating quarters the effort is reported as 1 and 2 person months, though in reality it is running at 1.5 as originally contracted.

All Workpackages delivered in excess of the contractual commitment for the quarter and integrated over funded and “unfunded” components the UK has now delivered since the beginning of  DataGrid 118% of effort contracted.

	Q6
	
	
	
	
	
	
	
	Cumulative

	
	
	
	
	
	
	
	Effort
	Effort

	
	
	Funded
	Unfunded
	Total
	Effort
	Effort
	Delivered
	Delivered

	WP
	Title
	Effort
	Effort
	Effort
	Expectation
	Shortfall
	%
	%

	1
	Workload Management
	0.0
	2.0
	2.0
	1.5
	-0.5
	133.3%
	77.8%

	2
	Data Management
	0.0
	10.2
	10.2
	4.5
	-5.7
	226.7%
	95.6%

	3
	Monitoring Services
	12.0
	15.5
	27.5
	14.4
	-13.1
	190.6%
	110.9%

	4
	Fabric Management
	0.0
	6.3
	6.3
	1.5
	-4.8
	416.7%
	243.3%

	5
	Mass Storage Management
	6.0
	6.3
	12.3
	7.5
	-4.8
	164.0%
	85.7%

	6
	Testbed
	0.0
	16.6
	16.6
	9.0
	-7.6
	183.9%
	135.3%

	7
	Network
	0.0
	16.3
	16.3
	6.0
	-10.3
	271.7%
	151.1%

	8
	 HEP Applications
	
	
	0.0
	
	0.0
	
	

	9
	Earth Observation
	
	
	0.0
	
	0.0
	
	

	10
	Bio-Science
	
	
	0.0
	
	0.0
	
	

	11
	Dissemination
	
	
	0.0
	
	0.0
	
	

	12
	Project Management
	
	
	0.0
	
	0.0
	
	

	
	
	
	
	
	
	
	
	

	
	TOTALS
	18.0
	73.1
	91.1
	44.4
	-46.7
	205.1%
	118.8%

	
	
	
	
	
	
	
	
	

	(effort in person-months)
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