GridPP Log Book

1. Project

Name: Tier-1 Service

Manager: Andrew Sansum

2. High Level Objectives and Level-1 Deliverables

(a) Descriptive Name:  Tier-1 service for GridPP.

(b) Why (purpose)? To provide a Tier-1 service for the community represented by GridPP

(c) Principal clients: GridPP, LCG, ATLAS, CMS, LHCb, BaBar, CDF, D0, Other HEP experiments.

(d) Definition of successful achievement of objective: Tier-1 service provided in accordance with requirements defined.

(e) High Level Risks: 

· Insufficient staff. 

· Insufficient hardware.

· Incompatible hardware profile

· Loss of key staff

· Equipment failure

· Site disaster

(f) List of Level-1 deliverables associated with Objective: Description, Date and Metric1.

The Tier-1 Centre will deploy hardware according to a plan agreed with the GRIDPP2 Project Management Board. This plan will be informed by the needs of the experiments and the necessity to meet other project commitments.

· D1: Procure 2004 hardware, install and put into production (PM6)

· D2: Procure 2005 hardware, install and put into production  (PM18)

· D3: Procure 2006 hardware, install and put into production (PM30)

Resource usage will be published every 6 months aligned with the needs of the PMB and EB.

· D4: Publish resource usage (PM0)

· D5: Publish resource usage (PM6)

· D6: Publish resource usage (PM12)

· D7: Publish resource usage (PM18)

· D8: Publish resource usage (PM24)

· D9: Publish resource usage (PM30)

· D10: Publish resource usage (PM36)

The Tier1 will review experience of operation of hardware and software technologies to ensure good dissemination of experience to the GRIDPP2 collaboration.

· D11: The Tier-1 will provide a review of hardware and software technology deployed or tested during the year (subject to vendor confidentiality constraints).  (PM12)

· D12: The Tier-1 will provide a review of hardware and software technology deployed or tested during the year (subject to vendor confidentiality constraints).  (PM24)

· D13: The Tier-1 will provide a review of hardware and software technology deployed or tested during the year (subject to vendor confidentiality constraints).  (PM36)

The Tier-1 will be a member of the GRIDPP2 production Grid, assisting GRIDPP2 to meet its Production Goals as documented in Table 1 of the GRIDPP2 proposal to PPARC. The Tier-1 will provide resources to the Production GRID  as agreed with the GRIDPP2 Production Manager.

· D14: Full Tier-1 functionality established (September 2004) (PM1)

· D15: Production Phase I (April 2005). The Tier-1 will be a member of the GRIDPP2 production GRID [documented in Table 1 of GRIDPP2 proposal] (PM8)

· D16: Production Phase II (April 2006). The Tier-1 will be a member of the GRIDPP2 production GRID [documented in Table 1 of GRIDPP2 proposal (PM20)

· D17: Production Phase III (April 2007). The Tier-1 will be a member of the GRIDPP2 production GRID [documented in Table 1 of GRIDPP2 proposal (PM32)

Subject to UK participation as a Babar Tier-A, the Tier-1 will deliver resources to Babar according to those laid out in any Memoranda of Understanding agreed between PPARC and SLAC/Babar

.

· D18: Tier-A demonstrates it can meet the needs of the 2005 Babar MOU (PM6)

· D19: Tier-A demonstrates it can meet the needs of the 2006 Babar MOU (PM18)

· D20: Tier-A demonstrates it can meet the needs of the 2007 Babar MOU (PM30)

The Tier-1 will participate fully in LCG. Detailed plans for LCG only exist for 2004, therefore the Tier-1 will agree detailed deliverables with the GRIDPP2 Project Manager one year in advance until a clear roadmap becomes available 

· D21: The Tier-1 will be a full participant of LCG Phase 1 (September 2004). The Tier-1 will deliver resource agreed with LCG. Resilient hardware will be in place on all LCG nodes that provide critical functions. Local Monitoring and automation system will be operational. The Tier-1 will attract work in proportion to our committed resource. (PM1)

· D22: LCG Phase 2 (2H06). The Tier-1 will be a full participant of LCG phase 2 (PM28)

The Tier-1 will act as a Resource Centre for EGEE and will take part fully in all releases of the EGEE GRID. 

· D23: The Tier-1 will be a Resource Centre for the EGEE pilot production GRID (PM1)

· D24: The Tier-1 will be a Resource Centre for the first EGEE full production GRID (PM13)

· D25: The Tier-1 will be a Resource Centre for the second EGEE full production GRID (PM25)

3. Level-2 Deliverable or Milestone

A more detailed plan execution plan than the Level-1 deliverables is required. However, it may be maintained in whatever format is more suited to each area. A link to something that shows the a current plan/status should be contained in this document. 

Changes to level-2 deliverables do not need to be reported to the GridPP project manager but the document describing them should be kept up-to-date. Progress on level-2 deliverables will be regularly monitored by the appropriate PMB member (Applications Manager; Middleware Manager; Deployment Board Chair).

The type of information needed is the following:

(a) Level-2 deliverable description and due date.

(b) Metric (what defines successful completion?)

(c) Associated Level-1 deliverable.

(d) Current Status.

(e) Risks (optional) and dependencies.

(To be discussed with Jeremy Coles. Not clear that you need level-2 deliverables for the Tier-1 ).

4. Commentary

This section is filled in incrementally quarter by quarter as a means of documenting particular successes, failures, issues, problems and their resolution. It should be brief, but should provided a coherent record of the evolution of the work. It will be reviewed each quarter by the chair of the relevant board and by the Project Manager. It may be a hyper-link to an external document such as an EGEE quarterly report or a collaboration report. However, it should state explicitly which level-1 deliverables have been completed in the quarter and should comment explicitly on any level-1 deliverables that are overdue. In this case, a modified date should be agreed and a Change form should be sent to the Project Manager.

04Q3 Comments

A full report of Tier-1 activity for 04Q3 is given in the Tier-1 quarterly report submitted to the Tier1 board. Here, only key activities are documented. Particular areas of success and failure are documented, in particular those relating to level 1 deliverables. It should be remembered that much of the time spent by staff is in maintenance and operation of the existing service.

CPU Farm

· The 256 dual processor CPUs delivered in Q2 were rapidly and successfully commissioned. All systems were in production within 8 weeks of delivery and have subsequently been found to be extremely reliable (Martin Bly).

· The Redhat 7.2 batch service was terminated (Martin Bly)

· A Scientific Linux (SL3) service was developed and deployed for the Tier-A service (Martin Bly)

· Most of the Tier-A Redhat 7.3 batch workers were migrated to the SL3 service (Martin Bly)

· Technical support was provided to the Tier-2 procurement team (Martin Bly)

Disk Service

· Twenty new disk servers were delivered in June. All available development effort in the period was committed to resolving deployment issues with this hardware. Deployment was not complete at the end of the period. See the written report documenting the deployment submitted to the Tier-1 board (Nick White).

· A presentation on Disk Server Performance was given in early July at the workshop “Networking for non-Networkers” (Andrew Sansum) 

Tape Service

No significant upgrades were carried out in the period. The ADS team have:

· Continued evaluation and long range planning of storage technologies. This has allowed the ADS team to provide input into Tier1 capacity planning for LCG and to begin developing a long range strategic plan for ADS software and hardware development.

· Took part in an internal E-Science review of ADS compliance with site security.

· Begun to develop plans for performance stress testing

· Continued to develop disaster recovery plan.

Experiment Support

· Dedicated experiment support staff are not yet in place. A number of Tier-1 staff contribute to the support of the experiments on a day to day basis – particularly, Bly, Wheeler and White, Sansum doing resource management.

· Resource utilization data was provided to the GRIDPP UB in September (Sansum). Deliverable D4 completed.

Core Services

· Emergency power off scripts were developed in July and these were integrated into existing thermal monitoring, automation and callout systems to provide automated power down of the Tier-1 power distribution system in the event that temperatures exceeded preset critical values. In August an emergency power-down was successfully initiated by the new system after a cooling failure in the Atlas Centre cooling system. (Ross)

· In September the CDF disk service was closed down and the equipment (owned by Oxford) was shipped to a number of other CDF sites in the UK. Effort to support the CDF service was not funded by GRIDPP. The closure simplifies the Tier-1 support infrastructure, reducing the number of supported O/S’s and hardware types (Jonathan Wheeler).

· The DMG Group continue to operate an Oracle service in support of the CMS SRB MCAT. Both CMS and the Tier-1 wish to terminate this (high maintenance) service. However technical difficulties have made this very difficult to achieve. (DMG Group)

· Discussions have taken place between the Tier-1 team and Jamie Shiers group at CERN regarding how we can best collaborate on the LCG 3D project. We are increasingly uneasy that insufficient effort has been allocated to Oracle services if LCG request substantial High Availability database deployments. This area needs careful watching. (Gordon Brown – DMG Group)

· In response to a statement of requirement from the Tier-1 team, the CCLRC E_Science Centre began a project to deploy a new RSS based news service. (Sansum)

Operations

· During the period, the hardware support role has begun to become an integral part of the normal operation of the CPU farm. Already some disk server faults are also dealt with by George and we expect him to take on all hardware faults by the end of the year, this is important if we are to ensure that the Disk Server admin is not swamped in operational problems (George Prassas)

Considerable effort continues to be spent by the operations group leader (Graham Robinson) on long range planning and oversight of infrastructure overhaul. Graham’s work has been funded by a number of CCLRC E-Science services, not just the Tier-1. Much of this work involves liaison between machine room operations and CCLRC Building Services and Projects groups. Work has included: 

· Oversight of service and overhaul of existing air-conditioning system. Considerable work was carried out over the summer period on the existing air-conditioning system. This has provided substantial improvement in cooling and significantly reduced the diurnal variation in temperature seen during 2003 (5C or more on the hottest days) to 1-2C. 

· Oversight of installation of temporary air-conditioning system in place for summer. Temporary air-conditioning was also in place over the summer period to cope with the very hot months. This was returned in September and a permanent expansion in cooling capacity is scheduled for early November. Neither the temporary nor permanent cooling was funded by GRIDPP.  

· Operations input into tender for additional Air-conditioning units for A1 Lower machine room (where future Tier-1 installations will go). 

· Planning for November Air-conditioning shutdown

· Operations input into power distribution analysis (looking at peak load tests)

· Planning for new access control system to the machine room to replace existing Mastif system 

Networking

No significant developments took place during the period

Deployment
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At the end of July the LCG share of the recently procured hardware was added to the LCG service. Ramp up of utilisation was dramatic, all available capacity being in use within 8 hours of it being made available (see figure 1). LCG utilisation was near to 100% of available capacity during July and August. (Traylen)


· The Tier-1 is now fully operational as a production Grid Service. LCG Grid Interfaces are now considered critical Tier-1 components. This is a change of emphasis compared to the previous quarter and is a significant success for the whole team. (Traylen). Completed D14 and D21 – with the exception that resilient hardware has yet to be deployed for critical LCG components –we do not expect this hardware to be deployed until at least PM6.
· The successful completion of D21 implies the completion of D23. However a more appropriate point to consider D23 completed is when no LCG VOs are accepted on the service. This is expected in Q4.

· During the period Derek Ross began to move into the deployment team. Until additional staff become available Derek will continue to maintain existing Core systems that he is responsible for while carrying out development work in the deployment team. (Ross)

· Work commenced in July to develop a new installation infrastructure for the Tier-1. Initial work concentrated on understanding and testing the CDB component of Quattor. In late July proposals were made for a full scale deployment of CDB to use as a master configuration database for many of the Tier-1 systems (such as consoles, DHCP service, Nagios monitoring) that are currently manually updated whenever we buy or reconfigure hardware. In early August work on CDB was suspended to focus effort on the deployment of an LCG SRM based on DCACHE (Ross)

· Work began once again (from a failed attempt in Q1) on DCACHE  in early August after being informed that a deployable version was available. By the end of September a test version was installed, and although outstanding problems remained, much of the functionality was tested and found to be satisfactory. Plans were in place to move from a test infrastructure to a pre-production version for CMS.(Ross)
· Involvement in EGEE JRA1 continued at a relatively low level. Author on CHEP paper. (Traylen)

Deployment team (Steve Traylen) also:

· Provide FAQs and support to  other UK sites. 

· Feeding up bug reports from users and UK system admins to the LCG GD team.

· Working with the LCG GD for their next release, testing torque (PBS).  

· Presented at sysadmin training day in Oxford. 

· Deployed early version of APEL (accounting software) and provided feedback.

· Supported Production Manager to formulate policy and procedure

· Provided GRIDPP Storage Group with development systems

· Supported the Tier-2 procurement.

Management

· Long range Tier-1 capital spend plans were developed to allow Tier-1 input for UK commitments to LCG Phase II planning. Additional work was carried out in order to understand the evolution of power and cooling requirements for the T1 over the life of GRIDPP2 (Sansum)

· Significant effort was committed to publicising the GRIDPP Tier 1 Centre. A paper was accepted by the UK E-Science All hands Meeting (AHM). Input was also provided to the GRIDPP J. Phys G paper. A poster and handouts was produced for the CCLRC booth at the AHM and a talk was given to the mini-workshop on operating “Production Grids”. With LCG in full production and all Grid capacity running flat out this turned out to be an ideal time to describe GRIDPP’s successes in this area. (Sansum)

· Although the tender evaluation was completed in Q1 2004, additional effort was expended in Q3 ensuring that a satisfactory solution was found to difficulties encountered in the deployment of the disk servers. Meetings also took place with a number of suppliers in preparation for the next tender round. (Sansum)

· The difficulties encountered in the deployment of the FY 2003 hardware will have a knock on effect on the procurement and deployment of the FY 2004 hardware, the delivery of which is now expected in PM7 (Sansum)

· John Gordon has represented the Tier-1 at the PMB and GRIDPP at the GDB. He has taken part in the LCG Phase 2 planning and EGEE SA1 UK Management. (Gordon)

· Recruitment still needs to be carried out for:

· 2 Experiment support staff

· 1 Disk Server admin

· 1 general system admin

04Q4 Comments

It should be remembered that much of the time spent by staff is in maintenance and operation of the existing service. Some experiments have been carried out with Wordpress to maintain electronic versions of individual diaries. This cannot yet be described as a total success, with one diary being lost to system hardware failure. However this may well offer a good long term solution to the maintenance of records.

General

Most staff were involved during:

· The October Security Incident

· Planning for and completing the scheduled air-conditioning shutdown in November

· The power failure in the machine room in December (service restoration took place in January)

· A number of staff (Sansum, Bly, White, Prassas) routinely met hardware and software suppliers

· The team take part in weekly, Tier-1/A Operations Meetings (discuss weekly operational issues – no minutes) 

· The team takes part in monthly Service Review Meetings (TOAST) to discuss Security, Resources and Performance (See: http://www.gridpp.rl.ac.uk/toast/)

CPU Farm

Demand for CPU capacity was lower than during Q3, a peak in demand on the LCG service by LHCB coinciding with reduced demand by Babar.
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· Continued to maintain Tier-A service, upgrading from SL302 to SL303 (Bly)

· Worked towards phase-out of RH7.2/7.3 services and update to SL3. Over the period a number of systems such as the scheduler, Front End nodes and file movers were upgraded (Bly):

· Provided additional support for the operation of the CPU farm (Wheeler)

· Commenced hardware evaluation of test Intel Nocona (64bit) system (Bly)

· Plan for future updates of the T1 network to meet requirements for bandwidth and resilience for LCG operations 2006/7 (Bly)

· Procure and install Nortel Baystack switches to provide 1Gb/s links to all disk servers and CPU systems with Gb/s NICs (Bly)

· Worked on preparation of tender documents for next tender(Bly)

· Attended HEPiX Brookhaven gave site report (Bly)  

· Attended LCG workshop @ CERN, to represent Tier-1 in regard to operational issues (Bly)
Disk Service

Load on the disk service fell substantially in 04Q4, this is correlated with reduced work by Babar and a change in their data access model. A more detailed analysis will be carried out in 05Q1.
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Figure 2: Network Load to Disk Feb04-Jan05

· Main activity during October was to complete the deployment into production of the disk servers.This went smoothly and there have been few problems since deployment (White).

· Provided support for MBNG which was making use of one of the disk servers (White)

· Provided support for Babar, assisting in the deployment/integration of xrootd onto the production disk servers (White)

· Investigated the possibility of deploying RAIDwatch to oversee operation of the Infortrend RAID arrays. Arranged tutorial at RAL by Infortrend, carried out tests of RAIDwatch, tested firware updates for production rollout. Carried out rollout during air-conditioning shutdown, but encountered problem with 

Tape Service

· Day to day operation of the ADS remains a substantial part of the teams workload.

· Considerable work has been carried out to understand ADS performance in preparation for LCG Service Challenge 3 and experiment ramp up (Folkes)

· An examination of the FLFSYS code identified a number of limits to growth.
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Performance measurements of FLFSYS catalogue queries and updates suggests that at the minimum a hardware upgrade will be needed, and quite possibly a migration to Oracle to handle high transaction rates. See: ADS Stress Tests – Flfsys (T Folkes 2nd September)
· Extended high I/O load tests were carried out of the tape servers:

· ADS Stress Tests – Server Reads (T. Folkes 6th October)

· ADS Stress Tests – Servers          (T. Folkes 6th October)

Examples are given below to illustrate the kind of data taken.
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Figure 3: Drive Occupancy during write test
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Figure 4: Total Throughput to tape (sum of 2 switches)

· A Review Meeting was held 23 November: ADS Stress meeting Notes (23 November).  Changes to the test protocol, logging and presentation were agreed and a further sequence of tests were carried out. Tests had not reached equilibrium and longer test period was agreed. These tests were continued into 05Q1 and will be reported there in more detail when final conclusions have been reached. Both hardware and software limits to performance have been identified and at least one bug corrected. Data on average time for operations such as mount/locate/unload have also been gathered.

· Carried out an internal review of ADS security procedures and related documentation in preparation for an external (to CCLRC) audit of ADS security. ADS was randomly chosen from among CCLRC’s High Business Impact systems. ADS team have not yet received the results of the Audit (All Staff).

· Continued to evaluate long term alternatives to ADS software and hardware infrastructure. In particular an evaluation of Castor commenced (all Staff).

· Carried out discussions with hardware suppliers in order to formulate a long term Capacity Plan and financial model for the ADS. Provided input to Tier-1 for LCG resource planning (Corney)

Experiment Support

· Dedicated experiment support staff are not yet in place. A number of Tier-1 staff contribute to the support of the experiments on a day to day basis – particularly, Bly, Wheeler and White.

· Oversight of resource allocation was carrie dout. Resource utilization data was provided to the GRIDPP UB in December (Sansum). 

Core Services

· Preparations are underway to close down the central Sun server (csfnfs), which hosted a number of key services.  

· Migrated NIS services from Solaris to Linux (Wheeler)

· Ported User registration scripts from Solaris to Linux (Wheeler)

· Migrated Tier-1 mail server from Solaris to Linux (Wheeler)

· Put in place new root mail server providing sys-admin access to high volume email tp root (Wheeler)

· The DMG Group continue to operate an Oracle service in support of the CMS SRB MCAT. Both CMS and the Tier-1 continue to hope to terminate this service, although maintenance effort is now rather low, there are concerns about the potential performance impact that some features may place on the database servers. Worse CMS have many tapes in the ADS about 300 that were written via SRB – these are now hard to delete. Final termination has been scheduled for 05Q1 and is being coordinated by the DMG Group. Once the MCAT is terminated the tape data will be dropped from the ADS by manual purge. (Brown).

· Closer Involvement with the LCG 3D project has been established. Regular phone meetings have commenced. Oracle provided free training in Geneva (attended by Gordon) as part of a collaboration with CERN. In December Gordon attended the 3D workshop at CERN where he represented the Tier-1 and gave a presentation.. We expect that in the next quarter we will be able to report on preliminary tests where the Tier-1 has been involved (Brown ).

· Installed and now maintaining RHEL system for LCG 3D Service Challenge in support of Brown. (Bly).
Operations

BITD Operations group continue to carry out routine day-to-day supervision of the Atlas Centre machine room. They also manage all routine hardware interventions and routine tasks on the ADS. They support part of the automation system (SURE/Automate) used by the Tier-1. 

· Installation of the new Air-conditioning system in November was completed successful (Overseen by Graham Robinson)
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Hardware support role has continued to bed-in and George Prassas now deals with most routine hardware faults on both CPU and disk servers (Prassas).

 George also tracks hardware failure rates (at many levels). Global failure rate is reported above. 

· Tests of the Spec Benchmark Suite were carried out with a view to providing definitive benchmarks of all Tier-1 capacity systems. Unfortunately problems were encountered with the compilation and successful running of the code. Progress is pending on response from SPEC (Prassas)

· A test system was installed to allow “stand alone” disk tests of production SATA and PATA drives. Problems with incompatibilities between SATA controller and disk test software were overcome (Prassas).

· A range of documentation was provided for the management of routine hardware faults (Prassas) 

Networking

No significant changes were introduced to site production networking however installation of UKLIGHT equipment commenced. This is not work funded by the Tier-1 but is of relevance to the project. 

· Networking Group have supported the Tier-1’s preparation for the LCG Service Challenges. Chris Seelig is the lead member of staff who will manage the Tier-1 connection to UKLIGHT. Discussions took place with UKERNA and the UKLIGHT project to ensure the network meets the needs of the Tier-1/A for Service Challenges in 2005. This led to a hardware upgrade to the UKLIGHT infrastructure at RAL increasing available bandwidth into RAL from 2.5 to 5 Gb/s (Seelig/Tasker). This workload is expected to increase substantially next quarter.

· A major upgrade to the Tier-1 LAN took place. This upgrade was scheduled to ensure sufficient bandwidth was available to meet the needs of the LCG Service Challenges. Much of this work was overseen and driven by Martin Bly and is reported under Tier-1 CPU farm as part of his Fabric role. However Networking Group, advised on possible topologies, consulted with hardware suppliers to identify suitable products and possible future upgrade paths. Owing to the size of the task and the limited time available (while the service was down for air-conditioning maintenance and upgrade) the job of switch replacement and re-cabling was shared between Tier-1 staff and Networking Group (Seelig +Telecoms team).  

Configuration (neglecting complications of legacy equipment) is shown below:
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Figure 6: Partial Schematic Layout of Tier-1/A network

This topology will allow us to insert additional 10Gbit stacking units in the future to provide a multi 10Gbit interconnect between 5510 stacks. The Summit 7i (a gigabit switch) is a potential short term bottleneck between stacks – however we believe sufficient capacity will be available to keep us going until equipment prices fall sufficiently to make a commodity 10Gbit switch affordable.

Deployment

· Considerable effort was expended to ensure a successful deployment of DCACHE (Ross in particular was almost 100% committed to this work). The Tier-1/A has been one of the earliest sites worldwide to deploy dCache/SRM as a production service:

· Deployed a dCache/srm for CMS with ~4TB of disk storage available, using scalable gridftp system to distribute data transfers across several nodes (Ross)..

· Examined feasibility of expanding dCache system to support further VOs, but decided that current architecture wasn't suitable - would have required one head node for every vo, which wasn't realistic(Ross).

· Investigated how to implement multiple VOs on a single dCache head node; with assistance from dCache developers developed a solution which supported multiple VOs and also allowed us to assign disk space which was guaranteed to a particular VO (Ross).
· Made new dCache/srm system available on LCG, with dteam and cms vos supported initially, ATLAS and LHCB added later, 20TB of disk space deployed in dCache/srm (Ross).
· Involved in discussions about whether to deploy dCache/srm onto a Tier 2 site, Edinburgh was nominated, but deployment delayed until new year by lcg 2.3.0 release (Ross)..

· Did research into dCache HSM backend, a dCache to ADS interface is under consideration, to meet deliverables (Ross).
· Oversaw the integration of dCache into LCG and supported Ross (Traylen)

· Presented DCACHE work at HEPSYSMAN meeting (Traylen)

· Carried out debugging of SRM interfaces (Traylen)
· Installed and now maintaining GOC Accounting Servers (Bly)i
Management

· Recruitment was carried out for a Tier-1 Grid Deployment Manager. This was successfully completed, and Traylen was re-employed at Band 4 (formally Band 5). (Sansum)

· Began to plan for LCG Service Challenges. Attended LCG Service Challenge Meeting at Karlsruhre, presented Tier-1 report (Sansum)

· Attended Babar CSC (Sansum)

· Took part in an Independent Inquiry into a machine room incident (Fire) at Daresbury. Gave input based on operating experience of GRIDPP service. Obtained insight into large scale computer service incidents which will be of benefit to GRIDPP (Sansum)

· Work with the Production Manager to develop GRIDPP level 1 deliverables for the Tier-1/A service (Sansum)

05Q1 Comments

General

From April 2004 to March 2005, within EGEE the UK ran more jobs than any other country. The Tier-1 made a substantial contribution to this total.

[image: image6.png]Swizeriand
Germany
Talwan

France
Netherlands
Canada
Russian

Crech Repubiic
‘oland

USA

Hungary
Greece

Ausria
Portugal

Isr2el
Commgrcial
Ching

rus

RoRen
Belgum

irefand
Romania

india

Slovak Republic
Sweden
Venezela

1000 10000 100000 1000000

Number of submitted jobs on CE




CPU Farm

· Support for the CPU farm infrastructure continued Bly logged 55 changes in the period!

· Wheeler provided additional support for the Tier-1 farm.

· Demand grew substantially over the period and the LCG Tier-1 service was particularly well used. 
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· The Redhat 7.3 service was phased out as were the Pentium 3 600MHz systems. 

· Deployment of SL3 was completed (Bly)
· The Tier-1 and Tier-A farms were merged, Bly managing the infrastructure changes while Traylen (under deployment) updated the Grid configuration. Jobs on the Tier-A can now run on what was once dedicated Tier-1 hardware and visa-versa.

· Bly was responsible for ensuring that the local network infrastructure was deployed for Service Challenge 2. 

· Oversaw BITD’s work in implementing the network.

· Bly upgraded 16 Gridftp servers for service challenge 2 

· Bly supported the service challenge, carrying out network performance testing of the CERN-RAL link. 

· Work commenced to move the day to day effort of supporting developers such as the Storage team from Traylen (deployment) to Wheeler – farm infrastructure. Our policy is that gradually more routine Grid installation tasks move from deployment to infrastructure support, freeing deployment teams effort up for ground breaking Grid development work.

· Wheeler carried out some development work, working on updating and fixing problems with the HEPiX scripts, process accounting and PBS utilities.

Disk Service

· The new disk servers continued to operate well and the older servers are also giving reasonably reliable operation. Considerable effort was expended (White) recovering from 2 power cuts (Christmas and late March). The disk service always takes the brunt of these failures. Normal operation and admin of the service was carried out (White)

· Operating system testing and performance tuning were carried out. A new production kernel (2.4) from Fedora Legacy was tested and deployed into production. Tests of Kernel 2.6.10 were carried out with the aim of testing xfs and obtaining better performance and operation of the Infortrend RAID arrays. Benchmarking and I/O profiling were carried out (White).

· Problems were encountered with NFS clients on I/O intensive nodes like: front ends, file movers, UI, dCache pool nodes. User sessions would hang, gradually snowballing until the whole system was unusable, This was extremely disruptive to both users and system staff. Effort was expended by a number of staff (principally White) to understand the problem and finally patch the Kernel. Substantial re-certification of the Kernel/NFS client combination were carried out before the new Kernel was released to the Tier-1. Operation was faultless and the Kernel is now being distributed via fermilab to other sites with similar problems. This highlights the importance (already planned) of building additional expertise in the area of patching/programming at the operating system level

·  Support was given to Babar while they deployed xrootd (White).

· Hardware deployment of disk servers for SC3 (White)

Tape service

· Day to day operation of the ADS remained a substantial part of the team’s workload.

· Work continued to understand ADS performance in preparation for Service Challenge 3, over the period much of the focus was work in collaboration with hardware suppliers and manufacturers to evaluate the suitability of a number of RAID arrays for installation as ADS cache disk. This was a substantial piece of work and is documented in: 
Disk Performance Test Results (Tim Folkes 23rd March 2005).
The conclusion of the work is that by upgrading the RAID arrays, ADS performance to tape should increase from 60MB/s to 120MB/s. It is intended that this upgrade will be carried in time to prepare for Service Challenge 3 in July. 

· Work has commenced on a trial evaluation of Castor, and visits have been made to CERN and Barcelona in order to discuss possible collaboration. A test system is in the process of being built (Strong).  It is important to emphasise that at present NO decision will be taken on the suitability of CASTOR as a replacement for the ADS until it performs satisfactorily during the evaluation.

· Work continued on technology choice, ADS replacements, long term capacity planning and financial model (Corney).

Experiment Support

· Dedicated experiment support staff are not yet in place. A number of Tier-1 staff contribute to the support of the experiments on a day to day basis – particularly, Bly, Wheeler and White.

· Oversight of resource allocation was carried out. 

Core Services

Work in this area was kept to a minimum over the period to allow effort to be committed to Service Challenge 2.

· BITD Resource management continued to register user registration/deletions etc.

· The E-Science Centre DMG Group (Brown) provided database support. In particular they took responsibility to ensure a clean termination of the CMS SRB MCAT Service. Brown also continued to participate in the LCG 3D project and by just after the end of Q1 had successfully joined the LCG 3D testbed. 

· The Babar Sun services were terminated in early February (Wheeler).

· Wheeler continued to maintain and operate a number of core service such as AFS, home filesystem service and so forth (Wheeler).

· Ross continued to maintain some core systems he still retains responsibility for.

Operations

BITD operations group continue to carry out routine supervision of the Atlas Centre machine room. They also manage all routine hardware interventions and routine tasks on the ADS. They support part of the automation system (SURE) used by the Tier-1.

· Tuning of the new Air-conditioning system continued.

George Prassas continued to provide day to day support for hardware failures and debugging. George is now the normal person to respond in the event of a potential hardware failure. 
This takes approximately 60-80% of George’s time, the remainder being spent on hardware benchmarking and testing new systems.
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Network

BITD Network group continued to provide technical advise and in particular maintained the Tier-1 LAN as required by the Tier-1 team (supervised by Bly).

· No significant changes took place in the site production network. 

· Outside the GRIDPP or ESC funding for the Tier-1, a tender funded by the E-Science Centre was completed for a new (Terabit capable) site edge router able to handle multi-10Gigabit data streams. This should be a key component of CCLRC network infrastructure for SJ5.

· Robin Tasker represented the Tier-1 at the LCG Tier-1 planning meetings and in discussion with UKERNA.

· Chris Seelig worked to ensure that the Tier-1 was successfully networked to UKLIGHT and end to end communication established with CERN. Chris acted as the point of liaison between the Tier-1 and UKLIGHT, working with the UKLIGHT engineer and supporting the local RAL equipment. The Tier-1 was successfully linked to CERN in time for the service challenge. 

· Network group continued to provide the Tier-1 team with support and advise.

Deployment

This was a big quarter for the deployment team.
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After almost 6 months of work Ross succeeded in deploying a dCache with sufficient functionality and reliability to meet the requirements of CMS. This is a significant success. Storage was expanded from the 4TB reported in the last quarter to xxx? TB today. CMS used the SRM to sustain data transfer rates of 200Mbits/s over several days (limited by Castor performance). CMS achieved peak rates of over 500Mb/s for a period of 20 minutes (until CASTOR fell behind again).
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In March 2004, the configuration of the production dCache was:

· Traylen wrote a prototype interface script to interface dCache into the ADS. This has now been taken on by the GRIDPP Storage group who developed the script further. Ross deployed the tape interface and supported tests by the GRIDPP Storage Group (Jensen)
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Ross  deployed a second dCache specifically for the service challenge. This consisted of 4 disk servers and 16 worker nodes. Deployment was completed in about 5 days (Rather faster than the previous 6 month effort). The new dCache SRM was stress tested from the LCG farm and was found to be able to support rates of 3-3.5Gbs from 30 I/O streams suystained for 12 hours. The configuration was (very nearly) as shown below:

Ross was the principal developer controlling the data flow during the service  challenge. Because of careful build and testing of the dCache, the Tier-1 succeeded in joining SC2 despite receiving end to end connectivity from UKLIGHT only 1 day previously. Traylen supported Ross providing Grid related expertise.
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Figure 7: Network Rate (blue) to disk during SC2
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Figure 8: Data Transferred per Day into Service Challenge SRM
· Traylen merged the Tier-1 (LCG) service with the Tier-A.
· Maintained the MAUI Scheduler (Traylen)
· Carried out day to day administration of the LCG service, ensuring good throughput of work (Traylen)
· Migrated LCG from Redhat 7.3 to SL3 (Traylen).
· Terminated the old EDG SE service, manually migrating all the data to the dCache SRM.(Traylen)
· Traylen provided support to the experiments, trying to improve success rates of jobs running on LCG. Of particular note was his effort to improve the number of jobs ATLAS were able to run in the UK. Overall, these efforts have improve the Tier-1 farm utilization and contributed to the UKs contribution to EGEE job throughput.
· Traylen Supported the GRIDPP Deployment, the EGEE ROC and represented GRIDPP at the following:
· DTEAM weekly phone meeting
· DTEAM 2 day face to face
· Deployment Board
· CIC Meeting (Lyon)
· GRIDPP12 (also several other Tier1 staff)
· LCG-Baseline Services
· Maintained the JRA1 infrastructure (Traylen)
· Attended Quattor tutorial (Traylen, Ross and Bly)
· Attended EGEE conference in Athens (Traylen)
· Acted as the CIC on duty (Traylen)
· Provided technical advise to the GoC and the production manager (Traylen)
Management

· Continued to manage the day to day operation of the Tier-1 service (Sansum)
· Sansum was the Tier-1 contact during the preparation and operation of SC2. Sansum designed the SC2 architecture and project managed the involvement of the Tier-1 in the service challenge.
· RAL hosted a Service Challenge meeting (Sansum)
· Supported GRIDPP financial planning, reviewing and correcting Staff and Hardware spend for GRIDPP1 and FY 2004 (Sansum also Kelsey – unfunded)
· Sansum chairs the Tier-1 weekly operations meeting, The Tier1 Service Team (TOAST) monthly review meeting, the E-Science Services Committee. 
·  Sansum provided input to the GRIDPP planning process for LCG Phase II.
· Sansum met with a number of hardware and software suppliers and manufacturers during the period as part of the review process in preparation  for the next hardware procurement.
· Sansum represented the Tier-1 at the Tier-1 board, the User Board and the Deployment Board.
· John Gordon has represented the Tier-1 at the PMB and GRIDPP at the GDB. He has taken part in the LCG Phase 2 planning and EGEE SA1 UK Management. (Gordon)

05Q2 Comments

General

This has been a period of consolidation and catch up following the previous quarter’s efforts on LCG Service Challenge 2. Work also commenced for LCG Service Challenge 3. As always, much of the work of the team has to operate and maintain the Tier-1, maintaining the security and integrity, fixing faults, resolving user problems etc.

Deliverables

The following production milestones were updated were updated:

· 0.2: T1 participated in LCG service challenge 3. Considerable work took place under a number of areas in preparation for Service Challenge 3. By the end of the quarter the Tier-1 was ready to start SC3 (In Progress)
· 0.11: T1-T2 data transfer tests completed. Transfer tests had started between RAL-Edinburgh, RAL-Imperial and RAL-Lancaster (In Progress)
· 0.37: T1 full team in place two additional experiment support staff have been recruited. Two further staff have yet to be recruited (In Progress)
CPU Farm

· Support for the CPU farm infrastructure continued, Bly catching up on routine patching and problem resolution.

· Wheeler provided additional support for the Tier-1 farm, resolving bugs and updating user login scripts.

· Attended HEPiX meeting in Karlsruhe, presenting site report and experience with MAUI scheduler (Bly) 

· Maintained development systems used by the GRIDPP Storage Group (Wheeler)

· Carried out debug and analysis of NFS client performance problems. Concluded that local front ends were probably underpowered, preventing maximum compilation performance, also suggested changes to NFS buffer sizes and noted that comparison system at SLAC was a high performance NetAPP server which was not actually comparable with our Linux servers. (White).

Disk Service

· Routine operation of the disk service continued, deploy new file-systems as needed, carrying out routine patching and system interventions, resolving non-routine hardware problems (White).

· Supported the deployment by Babar of xrootd on the disk servers (White)

· Built, tested and installed new kernels with local modifications. Developed new tool for easty build and install of new kernel (White)

· Deployed fix, preventing mounting of large number of file-systems concurrently at boot time (White) 

Tape Service

· Day to day operation of the ADS remained a substantial part of the team’s workload.

· The ADS hardware upgrade (additional disk cache) was completed. This upgrade was installed in preparation for LCG Service Challenge 3. Considerable evaluation and testing had been carried out in the previous quarter and the upgrade was completed smoothly (Tim Folkes). Throughput tests from the dCache SRM to tape were successfully completed at the rate that will be required for the LCG service challenge.

· The trial installation of castor was completed although there has not yet been time to carry out a full evaluation (Strong) 

· An additional member of staff (Chris Kruk) joined the ADS team, allowing the team to more easily contribute to GRIDPP at the full agreed booking level (1.5 FTE).

· Work continued on technology choice, ADS replacements, long term capacity planning and financial model. A tender is being prepared for a new robot (funded by CCLRC) to eventually replace the existing robot (Corney).

Experiment Support

· Two new experiment support staff commenced work in June (Matt Hodges and Catalin Condurache). While Matt and Catalin get up to speed we expect bookings in this area to exceed the agreed 2 FTE. By the end of Q3 it is planned that Matt and Catalin will be the principle members of staff working on this area. 

· Remaining members of the team continued to address a wide range of user support problems.

Core Services

Work in this area continued to be kept to a minimum over the period to allow effort to be committed to Service Challenge 3.

· BITD Resource management continued to register user registration/deletions etc, overseen by Wheeler, who also maintained and updated registration scripts.

· The E-Science Centre DMG Group (Brown) provided database support. Brown also continued to participate in the LCG 3D project. Brown also supported preparation for SC3 preparing the Oracle server to support FTS.

· Wheeler continued to maintain and operate a number of core service such as AFS, home filesystem, Mail and NIS service and so forth (Wheeler).

· Ross continued to maintain some core systems he still retains responsibility for.

· Work commenced to migrate over 50 file-systems from the old legacy file server csddec01 to one of the newer capacity fileservers (Wheeler). We expect csfdec01 to be phased out of production next quarter, removing the last True64 server, some old RAID hardware no longer on maintenance.

· Prepared the old Sun server csfsun02 for sale, erasing all 27 RAID arrays (Wheeler)

· Set up SAMGrid servers for D0 (Wheeler)

· Continued operation of 3D Oracle  Streams Service (Brown)

· Successful installation and configuration of FTS Oracle database (Brown)

· Start of configuration of Oracle Enterprise Manager Grid Control agent to allow monitoring of all 3D databases centrally by CERN.(Brown)

Operations

· BITD operations group continue to carry out routine supervision of the Atlas Centre machine room. They also manage all routine hardware interventions and routine tasks on the ADS. They support part of the automation system (SURE) used by the Tier-1. The operations manager (Robinson) has been involved in long range planning for the possible construction of a new machine room. The E-Science Centre has set up a liaison committee to ensure coherent management of E-Science machine room requirements.

· George Prassas continued to provide day to day support for hardware failures and debugging. This takes approximately 60-80% of George’s time. George completed a project to build and run the SPEC benchmark on Tier-1 hardware – a written report is available comparing locally obtained Spec performance figures with published data on the SPEC website.

Network

· BITD Network group continued to provide technical advise and in particular maintained the Tier-1 LAN as required by the Tier-1 team (supervised by Bly).

· No significant changes took place in the site production network. The UKLIGHT link to CERN was re-provisioned and an addition 290Mb/s link to Lancaster was provisioned. Testing of the UKLIGHT link to CERN was completed by ESLEA (Richard Hughes-Jones) and it was reported that almost full bandwidth should be available. A new routing configuration to CERN was set up (Seelig)

· Robin Tasker represented the Tier-1 at the LCG Tier-1 network planning meetings and in discussion with UKERNA.

· A major reconfiguration took place on the Tier-1 LAN in order to accommodate increased bandwidth required for SC3. Many of the inter-switch links were bonded into link-aggregates. Tier-1 expanded its subnet to take in a further 1024 addresses, requiring routing changes within the infrastructure. Old 100Mbit switches were phased out (Bly)

· The service experienced a number of network breaks on the Tier-1 subnet. These appeared to be triggered by upstream site level events. Following analysis of the situation, spanning tree was disabled on the Tier-1 Nortel stacks. It is too early yet to say if this has resolved this unsatisfactory problem, but initial indications are good (Bly)

Deployment

· The team completed outstanding SC2 tape testing, completing a number of disk to tape transfers from CERN the RAL dCache SRM. Although of only short duration the tape interface at RAL was able to meet expected SC3 throughput rates (Ross)
· The team completed preparation of the Grid interfaces for SC3
· Traylen/Ross/Bly attended an SC3 planning meeting at CERN.
· Following the successful operation of the SRM and completion of SC2, Ross completed preparation of the SRM for SC3.
· The SC2 SRM was terminated and its infrastructure integrated into the production SRM
· The production SRM was upgraded and new routing established to CERN
· Tape end-points were established and integrated into the tape service.
· Throughput tests on the production SRM were completed – particularly rate tests to tape
· Helped support the deployment of dCache at the Tier-2 sites preparing for SC3 and carried out throughput and validation tests (Ross). 
· Installed the FTS (Traylen)
· Installed  the LFC  (Traylen)
· Upgraded farm to LCG 2.5.0  (Traylen)
· Carried out multiple attempts to deploy VOMS in support of PhenoGrid. Generated a number of bug reports against VOMs but could not get it to work (Traylen)
· Traylen continued to review and keep up to date with EGEE developments:

· Maintained the JRA1 infrastructure, `testing glite I/O against dCache, creating bug reports against both glite and dcache. Attended JRA1 All-Hands meeting in Czech replublic (Traylen)
· Attended EGEE meeting in Athens
· Traylen Supported the GRIDPP Deployment, the EGEE ROC and represented GRIDPP at the following:
· DTEAM  phone meeting
· Deployment Board
· LCG-Baseline Services
· Supported the CIC on duty (Traylen)
· Provided technical advise to the GoC and the production manager (Traylen)
Management

· Continued to manage the day to day operation of the Tier-1 service (Sansum)
· Sansum was the Tier-1 contact during the preparation for SC3. 
· Put in place and secretary for monthly Tier-1 financial planning/control meetings Sansum. 

· Sansum chairs the Tier-1 weekly operations meeting, The Tier1 Service Team (TOAST) monthly review meeting, the E-Science Services Committee. 
· Sansum met with a number of hardware and software suppliers and manufacturers during the period as part of the review process in preparation  for the next hardware procurement.
· Sansum represented the Tier-1 at the LCG GDB, the GRIDPP Tier-1 board, the GRIDPP User Board and the GRIDPP Deployment Board.
· Sansum  joined the recently formed joint HEpIX/LCG storage workgroup
· Sansum successfully completed recruitment of 2 experiment support staff. Traylen also took part in the interview process (Chaired by Geddes).
· John Gordon has represented the Tier-1 at the PMB and GRIDPP at the UK at the LCG GDB. 

05Q3 Comments

General

The main focus for the team during July was operation during service challenge 3 (throughput phase). After July, the team prepared for the service phase of SC3 and generally caught up on outstanding system management issues postponed because of the throughput phase. Overall, effort needed to meet the Service Challenges has been higher than expected, occupying a  substantial fraction of time for several staff.
Deliverables

The Tier-1 milestones are included below.:

· 0.2: T1 participated in LCG service challenge 3. Tier1 completed SC3 throughput phase by the end of July. Rates were lower than originally planned, but this was experienced by other sites running dCache and is attributed to the interaction between dCache and FTS. Work is underway at CERN to understand and address these issues (Complete)
· 0.3: Tier-1 participated in service challenge 3 service phase: The Tier-1 had all components in place necessary to join SC3 service phase at the start of September. Work continues to achieve full functionality – this phase will end in December (In Progress)
· 0.4 T1 participated in LCG service challenge 4: Planning for this has commenced (In Progress)
· 0.11: T1-T2 data transfer tests completed. Transfer tests were completed between RAL and a number of Tier-2 sites prior to and during SC3 throughput phase. Not all sites have yet deployed an SRM so it has not yet been possible to complete all tests (In Progress)
· 0.12: All GRIDPP sites within LCG pass security audit: security audit has commenced but Tier-1 not involved so far (In Progress)
· 0.13: Tier-1-Tier-0 circuit established by UKLIGHT: (Completed)
· 0.14: Tier-1-Tier-2 circuit established by UKLIGHT: A link to Lancaster was established and some testing carried out. It is not likely that an Optical Private Network will be the normal route to the Tier-2s – further work in this area is not recommended (completed)

· 0.15: Tier-1 meets LCG bandwidth requirements: (Not Started)

· 0.17: Tier-1 is a full participant in LCG phase 1 (Completed)
· 0.18: Access to Tier-1 resources by Grid Interfaces Only (Not Started)

· 0.19: Strategy in Place to meet LCG disk, CPU and Tape Commitments (Complete)

· 0.20: Tier-1 fully functional for LCG (Not Started)

· 0.21: Full Tier-1 capacity available (Not Started)

· 0.22: Tier-1 functionality verified by Experiments (Not Started)

· 0.23: 2005 Capacity plans available for RRB (Completed)
· 0.24: 2006 Capacity Plans available for  RRB (Not Started)

· 0.25: 2007 Capacity plans available for RRB (Not Started)

· 0.28: Not sure who owns this

· 0.29: Not sure who owns this

· 0.31 Procedures Established to Maintain core services: team priorities have been to deliver new functionality for SC2 and SC3 this is now largely completed and work on hardening the service will commence in Q4. It is not likely(Not Started)
· 0.34: Tier-1 Complies with LCG/EGEE security Policy: Tier-1 probably does comply but this has not been verified by audit (Not Started)
· 0.37: T1 full team in place two additional experiment support staff have been recruited. Two further staff have yet to be recruited (In Progress)
· 0.41: Tier-1 execution plan for how to meet LCG Service level Requirements:  team priorities have been to deliver new functionality for SC2 and SC3 this is now largely completed and work on hardening the service will commence in Q4 (Not Started)
· 0.42: Tier-1 met LCG Service level requirements for 2005 (Not Started)

· 0.43 Tier-1 met LCG Service level requirements for 2006 (Not Started)

· 0.44: Tier-1 met LCG Service level commitments for 2007 (Not Started)

· 0.50: Tier-1 storage accessible via SRM Interfaces (Completed)
CPU Farm

· CPU utilization increased substantially over the period. With occupancy close to 100% for long periods of time.
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· Support for the CPU farm infrastructure continued, Bly catching up on routine patching and problem resolution.

· A major incident occurred during the August bank holiday when a disk failed on the batch scheduler leading to the loss of several days production. Service was resumed on the first working day after the failure. A project is underway to replace the non-resilient server with a pair of coupled systems running Linux H/A software (Bly/Traylen). A review will be carried out in the next quarter to identify other critical systems which require enhanced reliability.

· Repeated failures of user file mover node (csfmove02) led to extensive kernel level debugging and analysis. Resource starvation was identified as one possible source of difficulties and new I/O tune was proposed. Close correlation with an outstanding Redhat/IBM kernel bug was also identified, unfortunately no fix is available at present. Proposals were made to carry out a number of O/S configuration changes which may change various kernel timings and possibly reduce the impact of the bug. As yet no resolution has been achieved (White)

· Farm CPU scaling factors were changed from p450 hours to KSI2K hours. This is more complex than it sounds – needing detailed planning of changes in multiple places, changes to queue lengths, changes to expected job runtimes and so forth (Traylen, Bly)

Disk Service

· Routine operation of the disk service continued, deploy new file-systems as needed, carrying out routine patching and system interventions, resolving non-routine hardware problems (White).

· Built and tested modified kernels including the Adaptec aic7xxx and aic79xx

· A Kernel upgrade was carried out, concurrent with the farm outage for the home filesystem migration (White)

· Investigated I/O performance problems on some disk servers and traced part of the problem to clocking down of the PCI bus caused by riser card restrictions.
Tape Service

· Day to day operation of the ADS remained a substantial part of the team’s workload (Folkes, Kruk, Strong)

· A tender for a new robot (funded by E-Science) was prepared and the tender process started. Selection and delivery of the new Robot are planned to be completed in the next quarter.(Corney)

· CASTOR development and testing continued. CASTOR has been selected as the next generation Control system for the planned new robot – this may well have major implications to other Tier-1 infrastructure (Strong).

· Took part in the SC3 tape throughput test. The tape service sustained 80MB/s for a few days, but stability of the CERN FTS service prevented extensive testing of the tape backend to CASTOR (Folkes)

Experiment Support

Two additional staff members (Matt Hodges and Catalin Condurache started at the end of June. Although this quarter has been as much about L&D as R&D they are already making significant contribution in a number of areas. Effort from other staff working in this area reduced this quarter.

· Carried out an upgrade to the FTS server and has become operationally responsible for the service (Hodges)

· Provided software to carry out automated analysis of efficiencies (Hodges):
http://www.gridpp.rl.ac.uk/stats/#Eff_stats
This work was completed in Q4. 
· Provided (and tested) VO specific software install (specifically for PhenoGrid) (Hodges)
· Installed the VO System for Alice (Condurache)

· Deployed Monalisa service for CMS (Condurache)

· Deployed, tested and supporting LFC (Condurache)
· In coordination with other Tier-1 staff, the CPU utilization data was rescaled to KSI2K (from P450) hours (Ross)

· Attended LCG operations meeting at Culham (Condurache/Hodges)

· Attended GRIDPP12 (Condurache)

· Attended GRIDPP13 (Condurache/Hodges)

Other staff continue to answer queries in their own specific areas.

Core Services

Work in this area continued to be kept to a minimum over the period to allow effort to be committed to Service Challenge 3.

· BITD Resource management continued to register user registration/deletions etc, overseen by Wheeler, who also maintained and updated registration scripts.

· Our one remaining DEC/True64 fileserver was closed down during the period. This hosted a number of critical experiment filesystems which were migrated to one of the Tier-1s capacity file servers (Wheeler)

· A new fileserver for the home filesystem was load tested and finally (after a full farm stop) deployed. This was a considerable undertaking with a aggressive testing program to ensure full reliability of what is a critical farm component. The upgrade was completed successfully (Wheeler).

· A new pair of central Syslog logging servers were commissioned under SL3 to replace a single Redhat 7.3 server (Ross)

· Provided a number of new Tier-1 RPMS to replace existing standalone files installed in post-install (Wheeler)

· Updated a number of existing Tier-1 RPMS to address bugs and configuration problems (Wheeler)

· Data Management Group (Brown) maintained and upgraded the Tier-1 Oracle service supporting the 3D project and the FTS. DMG also joined the 3D Oracle Enteprise manager monitoring system. The loss of a DB Admin in the period prevented DMG from increasing its bookings to agreed levels – recruitment is underway.


Operations

· BITD operations group continue to carry out routine supervision of the Atlas Centre machine room. They also manage all routine hardware interventions and routine tasks on the ADS. They support part of the automation system (SURE) used by the Tier-1. 

· The operations manager (Robinson) has been continues to be involved in long range planning for the possible construction of a new machine room. 

· The operations manager (Robinson) is carrying out a long range review of power and cooling requirements within the existing machine room.

· The operations manager (Robinson) is reviewing physical security with the intention of hardening the main Tier-1 machine room.

· The operations manager (Robinson) is preparing a tenders for additional cooling to meet Tier-1 (and other requirements for FY06 and FY07.

· Operations staff are investigating changes needed to the VESDA pre-alarm fire system in order to ensure 24 hour cover of pre-alarms.

· George Prassas continued to provide day to day support for hardware failures and debugging. This takes approximately 60-80% of George’s time. Over the period the average fault rate for the farm increased significantly from approximately 10 H/W faults per month to 15-18. We are unable to explain the increased fault rate.
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· As part of hardware support, work has commenced to build a basic SL4 installation for the Tier-1 disk servers (Prassas)
Network

· BITD Network group continued to provide technical advise and in particular maintained the Tier-1 LAN as required by the Tier-1 team (supervised by Bly).

· The UKLIGHT link provided reliable service to CERN and Lancaster during July for SC3 throughput testing. On August 4th the link was decommissioned by UKERNA prior to hardware upgrade. The upgrade was scheduled to be completed within 1 week but unfortunately problems were encountered by UKERNA and the link was not re-provisioned until 9th September, further problems were encountered and full routing and production service was not established until 29th September (Seelig). 

· The Tier-1 extended its network block to include a further 1024 addresses (Bly)

Deployment

· Maintenance of the Grid infrastructure continued, particularly trying has been the support of the RB which began to be unstable under high load. For example: one problem appears to have been that the Tier-1 RB has been in place for a long time (longer than most other RBs) and the accumulation of statefull information gradually became a cause of instability (Traylen)

· Successfully took part in SC3 throughput phase, achieved 80MB/s which was less than originally planned but was consistent with other dCache sites who experienced performance problems with their interaction with FTS (Ross/Traylen/Bly)

· Following the throughput test work continued, particularly on dCache to meet the needs of the Service Phase of SC3. (Ross)

· Traylen continued to review and keep up to date with EGEE developments:

· Traylen Supported the GRIDPP Deployment, the EGEE ROC and represented GRIDPP at the following:
· DTEAM  phone meeting and face to face.
· Deployment Board
· LCG-Baseline Services
· Supported the CIC on duty (Traylen)
· Provided technical advise to the GoC and the production manager (Traylen

· Presented the Tier report at GRIDPP12, focusing mainly on deployment issues (Traylen) 
· Attended CIC on duty and LCG operations meeting at Culham (Traylen/Bly)

· Wrote VO box operations Guide for LCG (Traylen)

· Taking on an increasing workload, leading the Deployment and Support Teams. Setting policy and agreeing implementation strategies (Traylen)
Management

· Continued to manage the day to day operation of the Tier-1 service (Sansum)
· Wrote “Tier1 Security Policy and Practice” describing Tier-1 policies
· Succesfully made the case for additional CPU capacity to the oversight committee “Tier1A CPU Utilisation January-July 2005” (Sansum)
· Provided financial planning data for a number of Tier-1 spending scenarios for FY05 “Tier-1 Spending Plans 2005” (Sansum)  
· Continued long range capacity planning for machine room infrastructure, providing input to the Operations Manager (Sansum)
· Sansum was the Tier-1 contact during the preparation for SC3. 
· Sansum chairs the Tier-1 weekly operations meeting, The Tier1 Service Team (TOAST) monthly review meeting, the E-Science Services Committee. 
· Sansum met with a number of hardware and software suppliers and manufacturers during the period as part of the review process in preparation  for the next hardware procurement.
· Sansum represented the Tier-1 at the LCG GDB, the GRIDPP Tier-1 board, the GRIDPP User Board and the GRIDPP Deployment Board.
· Sansum  contributed to  the recently formed joint HEpIX/LCG storage workgroup
· John Gordon has represented the Tier-1 at the PMB and GRIDPP at the UK at the LCG GDB. 

05Q4 Comments

06Q1 Comments

06Q2 Comments

06Q3 Comments

06Q4 Comments

07Q1 Comments

07Q2 Comments
07Q3 Comments

5. Meetings & Papers

5.1 List of Conference Papers

· 05Q1: None

5.2 List of Conference Talks

· 05Q1: None

5.3 List of publications

· 05Q1: None
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6. Effort Delivered

Retrospective Changesand Notes  to GRIDPP effort spreadsheet

	Date
	Quarter
	Area
	Was
	Now
	Comment

	2/11/05
	Q3
	Tape
	
	
	Tape bookings as per finance system but may not reflect actual work done. Possible retrospective change expected that may increase booked effort.

	2/11/05
	Q3
	All
	
	
	Data all rounded to 1 decimal place on input

	2/11/05
	05Q2
	Experiment
	4.1
	3.1
	Condurache started too late to charge to project.

Logbook was too early for final data to be available from finance system

	2/11/05
	05Q2
	Operations
	6.0
	6.3
	Operations bookings changed to reflect finance system. Operations Group booking above nominal until November. Profile will average to 6.0 by end FY


[image: image22.png]Production dCache
SIRM
SJ4 (2*1Gps)

Gridftp SRM = 6 6
door

TB
i ﬁ i ﬁ postgres i ﬁ L]
DlSk Pools N





Retrospective Changes and Notes  to CCLRC effort spreadsheet

	Date
	Quarter
	Area
	Was
	Now
	Comment

	2/11/05
	05Q2
	Management
	1.9
	1.5
	Transcription Error

	2/11/05
	05Q2
	Tape
	3.0
	4.1
	Tape booking changed to match finance system. However some work was incorrectly booked and we will make a retrospective change shortly that will reduce this figure somewhat.

	2/11/-5
	05Q2
	Operations
	1.3
	1.0
	Operations bookings changed to match finance system. Operations booked lower than expected (booking higher on FL). Will integrate out to agreed level by end of FY.


� EMBED Excel.Sheet.8  ���





Figure � SEQ Figure \* ARABIC �1�: LCG Load 21st-28th July
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Figure � SEQ Figure \* ARABIC �5�: Hardware Failure Rate for 04Q4
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Tier-1

		Tier-1 GRIDPP Funded												Enter effort in person-months

		Year		Qtr		Management		Disk		Tape		File System		CPU		Deployment		Expt. Support		MW Support		Core Services		Operations		Security		Networking		Other		Total		Comments

		2004		Q3		3.2		3.0		4.5		0.0		1.4		5.7		0.9		0.0		4.4		7.2		0.0		0.9		0.0		31.3		Overlap Between GRIDPP1/GRIDPP2

				Q4		3.0		3.0		4.5		0.0		2.2		6.2		1.9		0.0		3.0		5.9		0.0		0.0		0.0		29.7

		2005		Q1		3.0		2.4		4.2		0.0		3.1		6.5		1.8		0.0		2.4		5.9		0.0		0.0		0.0		29.4

				Q2		2.8		2.5		4.4		0.0		2.5		6.6		3.1		0.0		2.5		6.3		0.0		0.0		0.0		30.6		Hodges/Condurache started in June

				Q3		3.0		2.8		3.6		0.0		2.0		6.8		7.2		0.0		3.2		6.3		0.0		0.0		0.0		34.9

				Q4																												0.0

		2006		Q1																												0.0

				Q2																												0.0

				Q3																												0.0

				Q4																												0.0

		2007		Q1																												0.0

				Q2																												0.0

				Q3																												0.0

				TOTAL		15.0		13.7		21.2		0.0		11.2		31.8		14.9		0.0		15.5		31.7		0.0		0.9		0.0





Sec3

		Manchester TBD																Enter effort in person-months

		Year		Qtr		2.4.1		2.4.2		2.4.3		2.4.4		2.4.5		2.4.6		2.4.7		2.4.8		2.4.9		2.4.10		2.4.11		2.4.12		2.4.13		2.4.14		2.4.15		Other		Total		Comments

		2004		Q3																																		0.0

				Q4																																		0.0

		2005		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				Q4																																		0.0

		2006		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				Q4																																		0.0

		2007		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				TOTAL		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0






_1192517351.xls
Tier-1

		Tier-1 CCLRC Funded												Enter effort in person-months

		Year		Qtr		Management		Disk		Tape		File System		CPU		Deployment		Expt. Support		MW Support		Core Services		Operations		Security		Networking		Other		Total		Comments

		2004		Q3		1.5		0.0		3.0		0.0		0.0		0.0		0.0		0.0		1.5		0.5		0.0		0.5		0.0		7.0		Overlap between GRIDPP1 and GRIDPP2

				Q4		1.5		0.0		3.0		0.0		0.0		0.0		0.0		0.0		1.5		1.5		0.0		1.5		0.0		9.0

		2005		Q1		1.5		0.0		3.0		0.0		0.0		0.0		0.0		0.0		0.6		1.5		0.0		1.5		0.0		8.1

				Q2		1.5		0.0		4.1		0.0		0.0		0.0		0.0		0.0		0.3		1.0		0.0		1.5		0.0		8.4

				Q3		1.5		0.0		3.0		0.0		0.0		0.0		0.0		0.0		0.3		1.0		0.0		1.5		0.0		7.3

				Q4																												0.0

		2006		Q1																												0.0

				Q2																												0.0

				Q3																												0.0

				Q4																												0.0

		2007		Q1																												0.0

				Q2																												0.0

				Q3																												0.0

				TOTAL		7.5		0.0		16.1		0.0		0.0		0.0		0.0		0.0		4.2		5.5		0.0		6.4		0.0





Sec3

		Manchester TBD																Enter effort in person-months

		Year		Qtr		2.4.1		2.4.2		2.4.3		2.4.4		2.4.5		2.4.6		2.4.7		2.4.8		2.4.9		2.4.10		2.4.11		2.4.12		2.4.13		2.4.14		2.4.15		Other		Total		Comments

		2004		Q3																																		0.0

				Q4																																		0.0

		2005		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				Q4																																		0.0

		2006		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				Q4																																		0.0

		2007		Q1																																		0.0

				Q2																																		0.0

				Q3																																		0.0

				TOTAL		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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		250		250		250		250		250		250		27.2666666667		8.1		6.3



Create Av.

Query Av.

Purge Av.

Test create Av

Test query Av

Test purge Av

test2 Create

test2 query

test2 purge

# queries
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flfsys stress test

0.33
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0.7
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0.5
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9.7

3

1

2.7
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18.6

7.1

2.7

6.8

32.6

21.4

16
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4.5

6.5

68.925

33.525

25.65

19.65

8.4

8.8

78.4

39.65

45.75

27.9

11.45

9.5

107.1333333333

50.1333333333

50.3333333333

36.8

14.0666666667

9.8333333333



Raw data

										User

		Users		number		Create Time		Create Av.		Query Time		Query Av.		Purge Time		Purge Av.				Test create Av				Test query Av				Test purge Av				test2 Create				test2 query				test2 purge

		1		1		0.4		0.4		0.3		0.3		0.9		0.9

				10		3.3		0.33		2.3		0.23		16.4		1.64		2.17		0.217		1.12		0.112		1.18		0.118				0

				100		50.4		0.504		75.8		0.758		53.8		0.538

				1000		586		0.586		616.4		0.6164		633.5		0.6335

		2		1		1.25		1.25		1.15		1.15		1.05		1.05

				10		5.85		0.585		13.35		1.335		16.25		1.625		2		0.2		1		0.1		3		0.3				0

				100		127.65		1.2765		140.5		1.405		118.5		1.185

				1000		1174.05		1.17405		1371.25		1.37125		1148		1.148		530.55		0.53055		367.2		0.3672		501.5		0.5015

		5		1		2.62		2.62		4.26		4.26		4.94		4.94				0				0				0

				10		40.44		4.044		52.36		5.236		27.06		2.706		7		0.7		2		0.2		6		0.6				0

				100		318.84		3.1884		351.46		3.5146		361.3		3.613				0				0				0

				1000				0		4024.66		4.02466		3225.18		3.22518		1103.84		1.10384		1133.42		1.13342		866.98		0.86698

		10		1		7.58		7.58		11.93		11.93		6.55		6.55				0				0				0

				10		68.69		6.869		67.37		6.737		74.2		7.42		14		1.4		5		0.5		13		1.3				0

				100		543.37		5.4337		554.33		5.5433		579.67		5.7967				0				0				0

				1000		5642.39		5.64239		6728.86		6.72886		5654.47		5.65447		2022.8		2.0228		1320.2		1.3202		2139.56		2.13956

		20		10		87		8.7		123		12.3		97		9.7		30		3		10		1		27		2.7		17		1.7		10.5		1.05		16.5		1.65

		50		10		206		20.6		218		21.8		186		18.6		71		7.1		27		2.7		68		6.8		43.5		4.35		27		2.7		42.5		4.25

		100		10		326		32.6		214		21.4		160		16		150		15		45		4.5		65		6.5		89.5		8.95		50		5		46.5		4.65

		150		10		689.25		68.925		335.25		33.525		256.5		25.65		196.5		19.65		84		8.4		88		8.8		147.5		14.75		56		5.6		48		4.8

		200		10		784		78.4		396.5		39.65		457.5		45.75		279		27.9		114.5		11.45		95		9.5		200.5		20.05		74.5		7.45		53.5		5.35

		250		10		1071.3333333333		107.1333333333		501.3333333333		50.1333333333		503.3333333333		50.3333333333		368		36.8		140.6666666667		14.0666666667		98.3333333333		9.8333333333		272.6666666667		27.2666666667		81		8.1		63		6.3

		Command		Calls		Seconds		Reads		Writes		Sec/Com						Command		Calls		Seconds		Reads		Writes		Sec/Com		Command		Calls		Seconds		Reads		Writes		Sec/Com

		CREATE		73302		5570		42727		131902		0.075987						CREATE		7075		623		4962		14150		0.0880565		CREATE		10636		492		9729		21272		0.046258

		QUERY		42128		6672		581784		0		0.158374						QUERY		7721		19		102		0		0.00246082		QUERY		10640		28		57		0		0.00263158

		PURGE		36166		2974		13216		56325		0.0822319						PURGE		7790		687		11		15580		0.08819		PURGE		10640		412		19		21272		0.0387218

		Notes		Times are from user perspective

				flfsys numbers are commands/sec. As reported by qcommand query.  This is a cumulative number only zeroed at re-start.  These numbers are from the end of the run

				Commands done syncronously

				While 1000x10 activity going on the single create took 16.2 sec, query 10.8 and the purge 9.15






_1168283588.xls
Server POV (2)

		5

		10

		25

		50

		100

		200

		400

		600



fscan

Tranfsers

MB/Sec

48.21

36.12

34.3175

26.9975

24.1575

21.795

17.445

16.0775



User POV

		1		29.43		0.21

		2		27.7506771088		0.23
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		10		9.77		0.67

		20		6.01		1.8
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transfers

		5		5		5		5		0.0036111111

		10		10		10		10		0.0041087963
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Sheet1

										User POV														ADS POV

		Hosts		Users		Writes		Total		Time (sec)		MB/Sec		Create Time		Servers		Transfers		vtp		fscan		nmounts		reused		pmount		tload		tlocate		tuse		tunload		Drive MB/sec		First		Last		Total		Total sec

																				MB/Sec		MB/sec

		1		1		1		1		192		29.43		0.21		ermintrude		3		26.56		30.75		3		0		3		29		8		30		38		33.77		14:01:15		14:06:27		0:05:12		0

								1								florence		1		29.26		56.94		1		0		1		26		9		23		47		44.54

								1								zebedee		0						0		0		0

								1								dougal		1		37.93		56.94		1		0		1		24		4		34		76		30.13

																		5		31.25		48.21		5		0		5										36.1466666667

		1		2		1		2		197		27.7506771088		0.23		ermintrude		3		25.23		39.42		3		0		3		24		6		32		56		32.01		11:12:05		11:18:00		0:05:55		0

								2								florence		0						0		0		0

								2								zebedee		5		27.24		27.11		5		0		5		25		6		28		28		35.57

								2								dougal		2		33.07		41.83		2		0		2		24		8		24		24		41.81

																		10		28.5133333333		36.12		10		0		10										27.3475

		1		5		1		5		346.94		16.68		2		ermintrude		8		11.53		23.84		8		1		7		24		4		39		40		26.02		12:01:59		12:14:16		0:12:17		0

								5								florence		2		23.32		55.4		2		0		2		28		6		23		38		44.54

								5								zebedee		8		20.41		26.97		8		1		7		25		7		31		46		32.65

								5								dougal		7		20.04		31.06		7		1		6		23		6		37		51		27.69

																		25		18.825		34.3175		25		3		22										32.725

		1		10		1		10		565.72		9.77		0.67		ermintrude		16		8.9		26.45		16		4		12		23		6		29		41		34.29		16:12:12		16:36:34		0:24:22		0

								10								florence		11		11.68		23.44		11		0		11		24		5		48		37		21.26

								10								zebedee		16		13.16		25.19		16		1		15		25		6		46		39		21.95

								10								dougal		7		19.12		32.91		7		1		6		25		5		30		35		34.15

																		50		13.215		26.9975																27.9125

		1		10		2		20		942.26		6.01		1.8		ermintrude		22		6.75		22.73		22		5		17		24		6		38		55		26.33		10:13:07		10:56:09		0:43:02		0

								20								florence		19		6.64		23.95		19		2		17		25		7		39		50		26.27

								20								zebedee		29		5.48		25.43		29		9		20		24		6		50		53		20.35

								20								dougal		30		6.11		24.52		30		15		15		24		5		38		63		26.31

																		100		6.245		24.1575																24.815

		1		10		1		20		838.91		6.92		1.67		ermintrude		26		5.29		24.77		26		11				28		6		35		40		29.17		14:27:05		15:07:15		0:40:10		0

		2		10		1				853.29		6.71		1.91		florence		25		6.56		22.07		25		9				26		6		40		43		25.3

																zebedee		22		10.6		26.47		22		4				26		8		44		54		22.95

																dougal		27		10.72		28.41		27		12				26		6		37		45		27.38

		1		10		2		40		1486.64		5.33		6.95		ermintrude		41		4.35		22.27		41		22		19		25		6		35		42		28.83		15:41:52		16:51:46		1:09:54		0

		2		10		2		40		1398.19		5.53		5.98		florence		42		5.66		20.27		42		24		18		27		6		43		53		23.47

								40								zebedee		58		5.44		22.19		58		40		18		27		4		39		50		25.66

								40								dougal		59		6.16		22.45		59		41		18		25		5		42		42		24.08

																		200		5.4025		21.795																25.51

		7		10		2		80		3834.32		5.19		10.78		ermintrude		105		3.44		17.44		105		71		34		24		8		37		57		27.59		12:28:21		15:05:14		2:36:53		0

		2		10		2		80								florence		104		3.43		16.59		104		66		38		25		8		52		63		19.57

		6		10		2		80								zebedee		107		3.93		19.36		107		72		35		25		8		39		57		25.75

		1		10		2		80								dougal		84		4.04		16.39		84		42		42		24		12		41		55		24.49

																		400		3.71		17.445																24.35

		7		15		2		120		6123.94		4.2		15.63		ermintrude		161		3.82		19.13		161		127		34		24		6		40		52		25.5		16:33:43		23:26:46		6:53:03		0

		2		15		2		120		5835.17		4.27		53.13		florence		154		3.75		16.05		154		111		43		26		7		49		49		20.59

		6		15		2		120								zebedee		166		4.4		11.74		166		113		53		24		9		69		52		14.8

		1		15		2		120		5560.28		4.46		25.96		dougal		119		4.3		17.39		119		79		40		24		9		37		55		27.2

								120		5839.7966666667		4.31		31.5733333333				600		4.0675		16.0775						0										22.0225

																																						16:39:02		18:41:12		2:02:10

		Unit of work for write=(create file;write file)*5 (I.e. sequential).																				Max writes/user				3

		First=time first data arriving into ADS																				Max writes/server				8

		Last=time last file writen to tape.

																						Av MB/sec/ads				118.72

		host 1 = NGS  (DNS problems when more than 20 tapes invoked)																				Mbits				949.76				(Max 1024)

		host 2 = CSFNFS65

		host 3 = NGS node11

		host 4 = NGS node12

		host 5 = NGS node 13

		host 6 = CSFNFS64

		host 7 = columbus





switch

		0.6666782407		0.0877701823

		0.670150463		3.1517057292

		0.6736226852		0.0782942708

		0.6770949074		0.0875553385

		0.6805555556		0.087952474

		0.6840393519		0.0782389323

		0.6875115741		0.0871842448

		0.6909722222		0.0844986979

		0.6944560185		0.8774446615

		0.6979282407		7.0573144531

		0.701400463		0.0844628906

		0.7048726852		7.086780599

		0.7083564815		10.5514160156

		0.7118171296		2.4860514323

		0.7152893519		21.5512955729

		0.7187615741		20.3839029948

		0.7222337963		18.3526855469

		0.7257060185		7.5659114583

		0.7291782407		17.5388476562

		0.732650463		13.966311849

		0.7361226852		8.831155599

		0.7395833333		8.879436849

		0.7430787037		14.9757519531

		0.7465393519		6.1464257812

		0.7500115741		0.0985514323

		0.7534953704		0.0983463542

		0.7569560185		0.0983398438

		0.7604282407		1.1347200521

		0.763900463		24.5499348958

		0.7673726852		18.0570605469

		0.7708564815		19.4524707031

		0.7743171296		20.2881640625

		0.7777893519		45.4891634115

		0.7812615741		28.1472786458

		0.7847337963		39.6530957031

		0.7882175926		42.576500651

		0.7916782407		67.7052766927

		0.795150463		52.6133723958

		0.7986226852		61.1442122396

		0.8020949074		42.542828776

		0.8055671296		46.3361914063

		0.8090393519		63.5349251302

		0.8125115741		63.2213736979

		0.8159837963		50.7374316406

		0.8194444444		58.5288769531

		0.8229282407		54.677796224

		0.826400463		53.0795084635

		0.8298726852		43.2323209635

		0.8333564815		41.845563151

		0.8368055556		43.4971875

		0.8402893519		37.8071647135

		0.8437615741		39.6016894531

		0.8472337963		48.1496451823

		0.8507060185		33.1823242187

		0.8541782407		38.169983724

		0.857650463		43.2988769531

		0.8611226852		47.4853483073

		0.8645949074		46.4548535156

		0.8680787037		42.958359375

		0.8715393519		43.1978059896

		0.8750115741		49.8651139323

		0.8784837963		44.6675

		0.8819560185		47.4941471354

		0.8854282407		50.7447395833

		0.888900463		49.3828125

		0.8923726852		49.7333626302

		0.8958449074		48.890250651

		0.8993171296		54.8670052083

		0.9027777778		58.4875130208

		0.9062615741		41.6806738281

		0.9097337963		45.0293815104

		0.9132060185		41.8579231771

		0.9166898148		43.7043945313

		0.920162037		56.1473404948

		0.9236226852		24.7752864583

		0.9270833333		41.2005794271

		0.9305671296		68.7949641927

		0.9340393519		76.3316829427

		0.9375115741		73.7778222656

		0.9409722222		69.9153222656

		0.9444560185		63.6229166667

		0.9479282407		83.9644042969

		0.9513888889		106.3089127604

		0.9548726852		51.0836067708

		0.9583564815		86.3385742187

		0.9618171296		64.479703776

		0.9652893519		58.6699609375

		0.9687615741		63.0655208333

		0.9722337963		42.7319661458

		0.9757060185		41.8526790365

		0.9791782407		35.1086588542

		0.982650463		43.6700032552

		0.9861111111		41.9330208333

		0.9895949074		45.6071582031

		0.9930671296		23.4453515625

		0.9965509259		36.8778613281
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switch data

		Date		Time		Switch1 Tx		Switch1 Rx		Tx Mb/sec								Switch2 Tx		Switch2 Rx

		10/5/04		16:00:01		8088763		8088382		26.330608724				10/5/04		16:00:01		26963		26962		0.0877701823

		10/5/04		16:05:01		8353653		8353669		27.1928808594				10/5/04		16:05:01		968204		968202		3.1517057292

		10/5/04		16:10:01		7215623		7214796		23.4883561198				10/5/04		16:10:02		24052		24050		0.0782942708

		10/5/04		16:15:01		8069398		8070505		26.2675716146				10/5/04		16:15:02		26897		26901		0.0875553385

		10/5/04		16:20:00		8105890		8104752		26.3863606771				10/5/04		16:20:01		27019		27015		0.087952474

		10/5/04		16:25:01		7210627		7211486		23.472093099				10/5/04		16:25:01		24035		24038		0.0782389323

		10/5/04		16:30:01		8035054		8030763		26.1557747396				10/5/04		16:30:02		26783		26769		0.0871842448

		10/5/04		16:35:00		7787615		7787618		25.3503092448				10/5/04		16:35:01		25958		25958		0.0844986979

		10/5/04		16:40:01		7983661		7988210		25.9884798177				10/5/04		16:40:02		269551		269565		0.8774446615

		10/5/04		16:45:01		7544712		7540163		24.559609375				10/5/04		16:45:02		2168007		2167989		7.0573144531

		10/5/04		16:50:01		7783448		7791070		25.3367447917				10/5/04		16:50:02		25947		25976		0.0844628906

		10/5/04		16:55:01		10257942		10253873		33.3917382812				10/5/04		16:55:02		2177059		2177045		7.086780599

		10/5/04		17:00:02		8132485		8151602		26.4729329427				10/5/04		17:00:03		3241395		3241458		10.5514160156

		10/5/04		17:05:01		8444136		8429400		27.487421875				10/5/04		17:05:02		763715		771924		2.4860514323

		10/5/04		17:10:01		12019167		12014541		39.1248925781				10/5/04		17:10:01		6620558		6616364		21.5512955729

		10/5/04		17:15:01		12450709		12454454		40.5296516927				10/5/04		17:15:02		6261935		6259831		20.3839029948

		10/5/04		17:20:01		10390942		10387936		33.8246809896				10/5/04		17:20:02		5637945		5639894		18.3526855469

		10/5/04		17:25:01		10639439		10646844		34.6335904948				10/5/04		17:25:02		2324248		2320351		7.5659114583

		10/5/04		17:30:01		9237300		9235420		30.0693359375				10/5/04		17:30:02		5387934		5387925		17.5388476562

		10/5/04		17:35:01		8873035		8867874		28.883577474				10/5/04		17:35:01		4290451		4292886		13.966311849

		10/5/04		17:40:01		8480871		8480627		27.6070019531				10/5/04		17:40:02		2712931		2722228		8.831155599

		10/5/04		17:45:00		9054332		9053600		29.4737369792				10/5/04		17:45:01		2727763		2716014		8.879436849

		10/5/04		17:50:02		9082763		9083987		29.5662858073				10/5/04		17:50:03		4600551		4602515		14.9757519531

		10/5/04		17:55:01		9039749		9038033		29.426266276				10/5/04		17:55:02		1888182		1886216		6.1464257812

		10/5/04		18:00:01		9082518		9084356		29.5654882813				10/5/04		18:00:02		30275		30281		0.0985514323

		10/5/04		18:05:02		9063891		9066096		29.5048535156				10/5/04		18:05:03		30212		30220		0.0983463542

		10/5/04		18:10:01		9063278		9059601		29.5028580729				10/5/04		18:10:02		30210		30198		0.0983398438

		10/5/04		18:15:01		9056297		9057033		29.4801334635				10/5/04		18:15:02		348586		354227		1.1347200521

		10/5/04		18:20:01		15393146		15405030		50.1078971354				10/5/04		18:20:03		7541740		7538867		24.5499348958

		10/5/04		18:25:01		15524910		15521608		50.5368164062				10/5/04		18:25:02		5547129		5546598		18.0570605469

		10/5/04		18:30:02		14859151		14851979		48.3696321615				10/5/04		18:30:03		5975799		5978470		19.4524707031

		10/5/04		18:35:01		13633225		13630587		44.3789876302				10/5/04		18:35:02		6232524		6227615		20.2881640625

		10/5/04		18:40:01		20451344		20452450		66.5733854167				10/5/04		18:40:02		13974271		13983832		45.4891634115

		10/5/04		18:45:01		15318734		15317753		49.8656705729				10/5/04		18:45:02		8646844		8637332		28.1472786458

		10/5/04		18:50:01		22028719		22036929		71.7080696615				10/5/04		18:50:02		12181431		12181457		39.6530957031

		10/5/04		18:55:02		24089993		24085144		78.4179459635				10/5/04		18:55:03		13079501		13088310		42.576500651

		10/5/04		19:00:01		20546825		20548229		66.8841959635				10/5/04		19:00:02		20799061		20796615		67.7052766927

		10/5/04		19:05:01		23380229		23388584		76.107516276				10/5/04		19:05:02		16162828		16163624		52.6133723958

		10/5/04		19:10:01		22057107		22045702		71.8004785156				10/5/04		19:10:02		18783502		18783340		61.1442122396

		10/5/04		19:15:01		9661734		26442213		31.4509570312				10/5/04		19:15:02		13069157		13124505		42.542828776

		10/5/04		19:20:01		12157549		28940708		39.5753548177				10/5/04		19:20:01		14234478		14287979		46.3361914063

		10/5/04		19:25:01		12422399		29188595		40.4374967448				10/5/04		19:25:02		19517929		19579598		63.5349251302

		10/5/04		19:30:01		8587792		25370984		27.9550520833				10/5/04		19:30:02		19421606		19476301		63.2213736979

		10/5/04		19:35:01		22527958		22522855		73.3331966146				10/5/04		19:35:01		15586539		15581940		50.7374316406

		10/5/04		19:40:00		23378225		23387080		76.1009928385				10/5/04		19:40:01		17980071		17980532		58.5288769531

		10/5/04		19:45:01		27680754		27680193		90.1066210937				10/5/04		19:45:01		16797019		16802137		54.677796224

		10/5/04		19:50:01		29114593		29113246		94.7740657552				10/5/04		19:50:01		16306025		16300942		53.0795084635

		10/5/04		19:55:01		26835584		26831939		87.3554166667				10/5/04		19:55:01		13280969		13281198		43.2323209635

		10/5/04		20:00:02		29112455		29126944		94.7671061198				10/5/04		20:00:02		12854957		12854397		41.845563151

		10/5/04		20:05:00		28498612		28488038		92.7689192708				10/5/04		20:05:01		13362336		13362180		43.4971875

		10/5/04		20:10:01		30166108		30169204		98.1969661458				10/5/04		20:10:01		11614361		11614163		37.8071647135

		10/5/04		20:15:01		28959265		28950963		94.2684407552				10/5/04		20:15:01		12165639		12169987		39.6016894531

		10/5/04		20:20:01		27696439		27698464		90.1576790365				10/5/04		20:20:02		14791571		14787901		48.1496451823

		10/5/04		20:25:01		38890829		38904081		126.597750651				10/5/04		20:25:02		10193610		10192674		33.1823242187

		10/5/04		20:30:01		33189033		33175644		108.0372167969				10/5/04		20:30:02		11725819		11727123		38.169983724

		10/5/04		20:35:01		24515185		24518137		79.8020345052				10/5/04		20:35:01		13301415		13303132		43.2988769531

		10/5/04		20:40:01		26746573		26747883		87.0656673177				10/5/04		20:40:02		14587499		14584787		47.4853483073

		10/5/04		20:45:01		21448799		21440354		69.8203092448				10/5/04		20:45:01		14270931		14273869		46.4548535156

		10/5/04		20:50:02		16310931		16332248		53.0954785156				10/5/04		20:50:02		13196808		13194772		42.958359375

		10/5/04		20:55:01		18683604		1886941		60.8190234375				10/5/04		20:55:02		13270366		13215465		43.1978059896

		10/5/04		21:00:01		18633085		1855271		60.6545735677				10/5/04		21:00:02		15318563		15262745		49.8651139323

		10/5/04		21:05:01		14273068		14282497		46.4618098958				10/5/04		21:05:01		13721856		13720473		44.6675

		10/5/04		21:10:01		21832293		5045969		71.0686621094				10/5/04		21:10:02		14590202		14535500		47.4941471354

		10/5/04		21:15:01		16691312		16691069		54.3336979167				10/5/04		21:15:02		15588784		15587531		50.7447395833

		10/5/04		21:20:01		11762488		11762767		38.2893489583				10/5/04		21:20:01		15170400		15171902		49.3828125

		10/5/04		21:25:01		18920578		2156373		61.5904231771				10/5/04		21:25:02		15278089		15221738		49.7333626302

		10/5/04		21:30:01		27184083		10406631		88.4898535156				10/5/04		21:30:02		15019085		14963598		48.890250651

		10/5/04		21:35:01		23720411		6932471		77.2148795573				10/5/04		21:35:02		16855144		16803118		54.8670052083

		10/5/04		21:40:00		18411884		1634065		59.9345182292				10/5/04		21:40:01		17967364		17906036		58.4875130208

		10/5/04		21:45:01		15701843		15699624		51.1127701823				10/5/04		21:45:02		12804303		12802994		41.6806738281

		10/5/04		21:50:01		14056649		14056407		45.7573209635				10/5/04		21:50:02		13833026		13834079		45.0293815104

		10/5/04		21:55:01		15561360		15564868		50.65546875				10/5/04		21:55:02		12858754		12859056		41.8579231771

		10/5/04		22:00:02		18786745		18779438		61.1547688802				10/5/04		22:00:03		13425990		13427270		43.7043945313

		10/5/04		22:05:02		21724241		21734039		70.7169303385				10/5/04		22:05:02		17248463		17245725		56.1473404948

		10/5/04		22:10:01		13252218		13249892		43.1387304687				10/5/04		22:10:01		7610968		7607970		24.7752864583

		10/5/04		22:15:00		16157694		16154998		52.5966601563				10/5/04		22:15:01		12656818		12660852		41.2005794271

		10/5/04		22:20:01		22200777		22208302		72.2681542969				10/5/04		22:20:02		21133813		21139297		68.7949641927

		10/5/04		22:25:01		20964350		20957107		68.2433268229				10/5/04		22:25:01		23449093		23448382		76.3316829427

		10/5/04		22:30:01		22398077		22398535		72.910406901				10/5/04		22:30:02		22664547		22662596		73.7778222656

		10/5/04		22:35:00		27487145		27481505		89.4763834635				10/5/04		22:35:01		21477987		21479567		69.9153222656

		10/5/04		22:40:01		19139143		19142696		62.3018977865				10/5/04		22:40:02		19544960		19540431		63.6229166667

		10/5/04		22:45:01		15418843		15533645		50.191546224				10/5/04		22:45:02		25793865		25799868		83.9644042969

		10/5/04		22:50:00		18978965		18862814		61.780485026				10/5/04		22:50:01		32658098		32657406		106.3089127604

		10/5/04		22:55:01		19763619		19770974		64.3346972656				10/5/04		22:55:02		15692884		15692846		51.0836067708

		10/5/04		23:00:02		24860681		24859422		80.9266959635				10/5/04		23:00:02		26523210		26522911		86.3385742187

		10/5/04		23:05:01		14981572		14977932		48.7681380208				10/5/04		23:05:01		19808165		19803322		64.479703776

		10/5/04		23:10:01		10365842		10361061		33.7429752604				10/5/04		23:10:01		18023412		18029902		58.6699609375

		10/5/04		23:15:01		17896296		17912378		58.256171875				10/5/04		23:15:01		19373728		19365678		63.0655208333

		10/5/04		23:20:01		28736767		28730807		93.5441634115				10/5/04		23:20:01		13127260		13129887		42.7319661458

		10/5/04		23:25:01		23896344		23897127		77.787578125				10/5/04		23:25:02		12857143		12855296		41.8526790365

		10/5/04		23:30:01		22646707		22637272		73.719749349				10/5/04		23:30:02		10785380		10785329		35.1086588542

		10/5/04		23:35:01		12632427		12645786		41.1211816406				10/5/04		23:35:02		13415425		13415673		43.6700032552

		10/5/04		23:40:00		25405097		25393330		82.6988834635				10/5/04		23:40:02		12881824		12885045		41.9330208333

		10/5/04		23:45:01		23460551		23474968		76.3689811198				10/5/04		23:45:01		14010519		14003877		45.6071582031

		10/5/04		23:50:01		21839692		21824786		71.0927473958				10/5/04		23:50:03		7202412		7205546		23.4453515625

		10/5/04		23:55:02		17419703		17422689		56.7047623698				10/5/04		23:55:02		11328879		11334258		36.8778613281
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