
Proforma-2 Networking

Pre-Amble 
The UK Particle Physics Community has achieved a much respected position in the national and international networking sector. This position gives the community a significant influence over strategic issues, and contributes to maintaining the very considerable worldwide respect which particle physics commands in this area which is so mission critical to all of its operations.

This has led to many benefits to the community.  We have had direct participation in ensuring that network connectivity meets the ongoing (and growing) needs of the community and are centrally involved in the representation of the Particle Physics worldwide. We have led work in the areas of:  advances in high speed data transport, provision of network performance monitoring and diagnostic services provided to the GRID, and piloting the benefits of “better than best efforts IP” services. We were pivotal in the work which has led to the inception of UKLIGHT which will benefit the needs of high demand applications such as PP.  We have attracted significant extra funding to these activities from outside of PPARC.

GridPP-2 activities are designed to maintain this engagement, whilst being complementary to the lower level activity which the UK leads in EGEE. The activities described below are chosen to achieve a balance between bringing immediate benefit to applications and the pursuit of the longer terms strategy of promotion and exploitation of advanced networks needed for LHC operations. 
The activities are:
1. Bringing the technology of very high rate - long distance – data transport  to practical use in experimental production environments (both current and LHC experiments)
2. Exploitation of the UKLIGHT infrastructure to utilise switched dedicated circuits between major centres including UK Tier1 and 2, CERN and FNAL.

3. PPNCG support, deployment of the EGEE network infrastructure within the UK, and development of diagnostic engines for Grid operations, 
4. Maintaining the strategic relation which PP enjoys with all relevant major Network authorities globally.

The tasks associated with 1-3 are described in the following sections. It is emphasised that each of these tasks has been identified for specific technical reasons, but that supporting these achieves is understood by GridPP-2 as providing the necessary backing for UK PP personnel to achieve 4. 

Relation to EGEE: 

The UK has co-ordinated the preparation of the network sector of EGEE, in conjunction with senior representatives of DANTE, Geant and the NREN community. The UK (through UCL) now jointly leads the two resulting activities (SA2 and JRA4) and is specifically responsible for JRA4 based upon 3 FTEs of external (to GridPP2) funding.

Activities 1 and 3 above are explicitly designed to complement SA2 and JRA4, essentially bringing EGEE deployments to the UK and ensuring that full use can be made of the European research network.

.

Activity 1 : Bringing High Performance Transport Technology to the Experimental Production Environment
Activity Description:

The purpose of this task is to concentrate GridPP effort on the very practical aspects of bringing the knowledge which exists in the protocol development domain into practical use by HEP experiments.  

It is well known that we have an ever widening gap between the 10 Gbit/s backbone network capacities and the ability of any application to achieve more than ~100 Mbit/s when attempting to transport data on the wide area production network. 

This is an absolutely crucial issue to HEP. On the one hand we have many experiments which could today easily make use of data transport at speeds 5 to 10 times that which they achieve. On the other hand we have network authorities (SuperJANET, Geant) who are unable to make the case for the next generation of networks because the current use level is so low. Without question, demanding applications such as HEP could easily lay down flows upon the network which would far exceed the “background level” from other internet use, and thus it is vital to demonstrate this to the relevant authorities in order that they may make business cases for networks at the 100 Gbit/s scale.

In practical terms what is needed is to bring information which exists in the network development domain into common use by HEP applications and systems staff who do not themselves have any reason to be network “wizards”. The success of this task will be gauged very simply by the demonstration of one or more UK HEP experiments being able to regularly transport data at rates in excess of 500 Mbit/s, and preferably 1 Gbit/s.

Resource Allocation
The resource allocated by GridPP-2 to this activity is 1 FTE for three years, plus a fraction of the effort allocated under activity 3.
Deliverables (see note * w.r.t deliverable dependencies)
D1.1 [M6] 

· One PP experiment able to achieve regular 500 Mbit/s disk to disk transfer over the production WAN for one or more  production tasks.
· Document contributing evidence to the SuperJANET-5 requirements gathering process.

D1.2 [M12] 

· Two PP experiments achieve 500 Mbit/s disk to disk (over production WAN) for some  production task, one of which must be an LHC experiment
· Document contributing evidence to the SuperJANET-5 requirements gathering process.

· Publication of interim “Cookbook” document [see activity 3]
D1.3 [M18] 

· All LHC experiments able to achieve 500 Mbit/s disk to disk for some production task if they wish.
· Presentation to at least one major applications oriented dissemination venue.

D1.4 [M24] 

· One experiment able to achieve > 1 Gbit/s disk to disk.

D1.5 [M36] 

· Several experiments able to achieve > 2 Gbit/s disk to disk (subject to disk limitations)
· Publication of final Cookbook document [see activity 3]
· Presentation to at least one major applications oriented dissemination venue.

* Note: We realise that this important technology transfer activity is dependent on the experiments themselves, and their cost-benefit analyses. Our proposal is to work closely with the experiments to achieve this. Current discussions with some of the experiments have underlined their need for both high speed data transport at the networking level and also improvements at the middleware management level, e.g. replica catalogue management. We will endeavour to match our deliverables to the timescales of the experiments, e.g. the timing of a particular “data challenge”, and the availability (or even purchase) of suitable server quality systems and high speed RAID arrays at the HEP sites.

Activity 2 : Exploitation of the UKLIGHT infrastructure to implement switched lightpaths for data delivery

Activity Description:

HEFCE has recently approved the construction of UKLIGHT, a leading edge optical networking research “point-of-presence” which will allow the UK to join the global optical networking research infrastructure. The UKLIGHT facility will be situated in London with links to StarLight and NetherLight, which are in turn connected to other facilities in the US, Canada, the Nordic countries and CERN. Connections within the UK to participating institutes will be via the SuperJANET development network. UKLIGHT is described in more detail in the appendix. 
With UKLIGHT we are on the threshold of a new era of International research networking collaboration based upon an integrated global infrastructure. A main motivation for UKLIGHT is to demonstrate the benefit of hybrid multi-service networks (meaning a mix of layer 1, 2 and 3) to high profile-high demand applications, and PP has been one of the highest profile of these.  In practice UKLIGHT will give access to “on demand” multi Gbit/s dedicated circuits which can be routed to CERN, FNAL and possibly SLAC for high performance data transport development.
GridPP-2 wishes to ensure that PP benefits from this infrastructure by collaborating directly in the first “early success project” in conjunction with other disciplines, including Radio Astronomy and possibly the HPC community. The goal will be to show the benefit of “lightpath” switching to LHC and Tevatron and/or BaBar data delivery. It is important to emphasise that GridPP-2 is not expected to resource the entire activity, but, as for some middleware activities, contribute GridPP-2 applications focused effort to leverage a larger effort and thereby ensure that the outcome benefits HEP, and that GridPP-2 retains its prominence in this area.
Resource Allocation
The resource allocated by GridPP-2 to this activity is 1 FTE for three years.
Deliverables

D2.1 [M6] 

· Static light-path connectivity to CERN and FNAL (dependent upon FNAL fibres)
D2.2 [M12]

· Demonstration of basic light-path switching services for data transport for at least one experiment (CERN or FNAL)
· Demonstration of multi Gigabit/s transport with test traffic. 

D2.3 [M18]

· Demonstration of multi Gigabit/s (with goal of > 5 Gbit/s) transport with one or more advanced protocols, (to include a UDP blast). 
· A significant contribution to at least one showcase venue, including SC2004 and IGRID  

D2.4 [M24] 

· Demonstration of light-path switching services to connect EGEE/LGC main Tier sites.
D2.5 [M30]

· Demonstration of light-path switching services for at least two experiments, at least one of which must be an LHC experiment

D2.6 [M36]

· Strategic report describing the benefits of hybrid service networking to particle physics.

Activity 3 :  CCLRC SLA effort for PPNCG Support, Performance monitoring, and Diagnostic Services for Grid Operations
Activity description.

Performance monitoring and publication, and diagnostic engines for Grid operations, A framework for measurement and publication of a new pervasive network performance measurements at end hosts and throughout the network core will be developed and deployed across EGEE and Geant under EGEE JRA4 (in accordance with the EGEE-GN2 MOU). The novelty of this is that (i) the architecture is based upon GGF standards and Web/Grid services and (ii) for the first time a common scheme will be adopted by both applications, Geant and participating national networks. This is being jointly led by the UK(UCL) and FR(CNRS). This leads to two GridPP-2 tasks under this activity. The first is to take and deploy the scheme at GridPP-2 sites, ensure it is integrated into the UK specific Grid information systems (in addition to EGEE/LCG) and liaise with, and aid, UKERNA to deploy upon SuperJANET. The second is to develop a Diagnostic engine client for the information, for use by Grid operations centres.
Support for PPNCG and best practice documentation: The PPNCG has formal SIG (Special Interest Group) status within the HEFCE/JISC structure (PP is the only application area accorded this status – and now also includes representation from the Astronomy community). This status gives us direct formal representation and leads to the PPNCG being consulted at high level, and being invited to participate in strategic activities (e.g. SuperJANET 5 planning). UKERNA often chose to attend PPNCG meetings, which is a privilege we benefit from greatly. To maintain this status requires some modest backup support [~0.2 FTE/year] to maintain and develop the underlying monitoring tools and GUI presentation, and produce documentation for best practices. 

Resource Allocation
The resource allocated by GridPP-2 to this activity is 1 FTE for three years, to be deployed as SLA oriented support from CCLRC-DL Network Group
SLA activities:
· Develop a program to deploy and maintain monitoring tools at PPARC sites and Grid operations centres who wish to receive them. This to include in the later period the diagnostic engine developed under specific deliverables below. 
· Provide "expert consultancy" to the GridPP community on all aspects of networking as appropriate (will include an element in support of GridPP access to UKLight at RAL)
· Undertake other tasks as requested by the PPNCG from time to time Including liaison activities with providers 
· Work within the EGEE Network activity JRA4, to ensure all UK performance monitoring deployment (specifically including all relevant GridPP-2 sites) is compliant at equal times with global EGEE deployments according to dates specified by EGEE JRA4 deliverables.  Note: this implies strict deliverable dates which can be found in the detailed JRA4 planning document.
Specific deliverables

D 3.1 [Dates determined by activity 1 above]
· Provide user support material, including full documentation and "cook book", in respect of users high performance data transport as per deliverables of activity 1.

D 3.2 [M6] 
· Document detailing diagnostic engine requirements and use-cases as specified primarily by Grid operations centres and EGEE and Internet2 e2e Pipes initiative.

D 3.3 [M12] 

-   Prototype diagnostic engine satisfying above requirements. This must be deployed and demonstrated within the UK GridPP operations centre (and preferably the UK eScience Grid operations centre).

D 3.4 [M18]
-  Document detailing user experience of prototype leading to revised requirements 
D 3.5 [M24] 

-   Refined diagnostic engine satisfying revised requirements. This must be deployed and demonstrated at Grid operations centres.

-  Full user documentation published

Consortium Arrangements

It is proposed that the work in this sector is undertaken by the well established consortium comprising the UCL Centre of Excellence in Networking, the University of Manchester Particle Physics Group, and the CLRC Network Group. These groups have a very long standing record of close collaboration and a substantive track record of networking projects and leadership activities related to global research networking and the Grid.  The activities will be managed by the UCL CoE. 

Appendix: UKLIGHT

The future of networking is moving toward switching in the optical domain, and several leading National Network organizations are in the process of creating an international experimental testbed to pilot this new paradigm. These include STARLIGHT  http://www.startap.net/starlight/ in the USA, SURFNET in the Netherlands (NETHERLIGHT) http://www.science.uva.nl/~delaat/optical, CANARIE (Canadian academic network) http://www.canarie.ca/, CERN in Geneva, and most recently Czechoslovakia and the Nordic countries are onboard

Approval was recently announced by HEFCE (Higher Education Funding Council for England) for up to £4.6M to put the UK on this global optical networking stage. The HEFCE announcement will allow the UK to now participate in this global initiative, by funding a point-of-presence (PoP) on this global testbed. This will be centred in London with connections to STARLIGHT and NETHERLIGHT. The facility will have two main components. The PoP in London which will provide access to low level switched circuits which may be used statically for extended project demonstrations, or dynamically to simulate true light path switching. This PoP will hopefully have at least 10 Gbit/s connections to STARLIGHT and NETHERLIGHT which can be multiplexed to serve many projects simultaneously.  The second component is a planned dark fibre testbed within the UK connecting institutes participating in optical component demonstrations.  Access to UKLIGHT from other institutions in the UK will be provided by an extended national development network alongside the SuperJANET-4 service network.

UKLIGHT was initiated through a consortium of UK researchers in collaboration with UKERNA. The researchers span a wide interest base from high demand e-Science applications, through network systems groups through to the optical communications engineering research community. The initiative was backed by the “Joint Information Systems Committee” and funded via HEFCE. Two major research councils have warmly welcomed this, EPSRC (Engineering and Physical Sciences) and PPARC (Particle Physics and Astronomy).

UKLIGHT will enable UK the community to truly join an international stage where we are currently missed. It will allow exploration of many areas which would otherwise be impossible on the existing service network. Network system researchers can develop both the control models and protocols needed to build a scalable switched optical networks, high demand applications can demonstrate novel ways to deliver massive data sets on a global scale and prove bandwidth intensive remote visualisation techniques, the photonic community can demonstrate true optical plane networking components in a realistic environment, and UKERNA will maintain its expertise needs to plan for the next generations of network.

The UKLIGHT facility will initially be a point of presence situated in London with links to StarLight and NetherLight, which are in turn connected to other facilities in the US Canada, the Nordic countries and CERN.  UKERNA will manage the facility on behalf of JISC for the research community.  Access to the facility will be made available on three levels.  Specialised equipment needing direct access to the link termination points will be accommodated within the facility.  Research network access will be achieved by broadening the scope of and access to the current SuperJANET development network, details of which are currently under discussion.  Application use of the facility will be achieved through controlled access from JANET. The diagram below shows the main optical networking hubs with UKLIGHT included. 
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