phenoGRID

LHC phenomenology and GridPP

Staff Effort Requested: 1 FTE/year for 3 years.
Background

phenoGRID is a new virtual organisation dedicated to developing the phenomenological tools necessary  to interpret the events produced by the LHC.   Historically, members of phenoGRID have produced a wide range of vital tools such as the shower Monte Carlo HERWIG and next-to-leading order QCD Monte Carlos such as DISENT, JETRAD and DYRAD.  By integrating into the GRID environment we expect that these tools will ensure that the GRID supports the functionality we require and that the tools themselves will be made available for use by the experimental collaborations.

The UK members of phenoGRID are fully involved in the phenomenology of the LHC, and are playing a significant role in the organisation and execution of international activities such as the Les Houches and CERN Monte Carlo workshops this summer. The IPPP organises several workshops annually dedicated to the phenomenology of the LHC. The UK also plays a leading role in European Networks such as QCDnet, Physics at Colliders etc.

HERWIG++

The use of Monte Carlo event generators has become an essential part of all experimental analysis, either for existing or future experiments. The HERWIG program was used by all the LEP and Tevatron experiments as an important part of their data analysis and by the LHC experiments for many physics studies. Its obvious importance to the experimental programme can be seen in the number of citations, over 3000, that it has received.

In order to prepare for the LHC programme a major effort is underway to provide a new simulation program in C++ to meet the needs of the LHC experiments. This program is intended both to replace the structure, to allow for easier maintenance and modification of the code, and allow the theoretical advances made in the last ten years to be included. This new program will undoubtedly be at least as important for the LHC experiments as its predecessor was at LEP and the Tevatron. It is envisaged that by the time of the LHC startup the development of the C++ code will be completed and all support for the FORTRAN program will be withdrawn.

Historically the event generator code has been handled by individual experiments leading to duplication of effort and problems with many different versions of the same program. A main goal of the LCG is to identify areas of software development that can be common to the LHC experiments. Monte Carlo event generators are an obvious example of this which lead to the formation of the Generator Services Subproject. It is logical that in the case of Monte Carlo generators the best people to support and maintain this software are the authors of the program and therefore this initiative fits naturally within the LCG mandate.

At an early stage of development the HERWIG and PYTHIA collaborations agreed to use a common framework, ThePEG, for both programs in C++.  This has important practical implications in that users will only have to learn the details of one structure and that physics modules from the two programs can be easily interchanged. This last point is particularly important for physics analysis as the systematic uncertainty arising from one specific piece of physics, for example the treatment of perturbative QCD radiation, can be studied without changing all the other physics, for example the hadronization model, at the same time. From the point of view of code development is has the added benefit that the same solution should, for example, allow both programs to be used via the GRID.

This programme has already made significant progress with the first version capable of generating lepton-lepton collisions recently released. Work is now underway to include the additional physics features required for hadron-hadron collisions and improve other physics models which were inherited from the FORTRAN code.

At the moment due to the complicated structures of HERWIG++/ThePEG involving large numbers of libraries and dynamic loading it is non-trivial to port the programs from one machine to another. Certainly neither have been run over the GRID. It is clear in the near future that these programs will have to be run via the GRID, both by the authors of the program in order to test and tune the physics modules, and by the LHC experiments.

Given the limited manpower we currently have available, less than 3 FTE  (1 post-doc, 1 student, approximately 1/3 of 3 permanent staff), which is completely deployed in implementing the required physics modules, there is no way we can develop the program for use via the GRID or support experimental use of the code in this way without additional manpower.

Request for manpower

We would therefore request 1 FTE, which we expect would be based in either Durham or Cambridge (or split between the two), in order for us to deliver the following objectives:

0-6 months: 


Familiarisation with ThePEG structure and HERWIG++ code and ensuring the code can run under all the platforms supported by the LCG and LHC experiments. Given the structure and heavy use of dynamic loading this will require significant work for each platform. 

1. Modifications necessary to ensure the program can be used on the GRID. Example jobs and scripts to allow simulation jobs to be submitted via the GRID. We would obviously expect the provision of documentation and examples to be an ongoing task throughout the project.

2. Training of the HERWIG and phenoGRID collaboration members in the use of the GRID.

7-12 months:

Development of the program and interfaces so that it can be used with GANGA and in the EDG framework.

13-18 months:
3. Development of interfaces to the LCG services, for example POOL storage of the events and passing the events to the detector simulation.  

19-24 months:
4. Development of tools to allow the simulation of large event samples using the GRID for distributed parallel computing.

25-30 months:
5. Validation and testing of all the interfaces and use of HERWIG++ via the GRID. This will be achieved by using the GRID to tuning the new physics models in the program.

We envisage all the work being carried out within the framework of the LCG project and in particular the Generator Services Subproject.

In addition to the well defined tasks above, given the lack of experience with the GRID in the phenomenology community and the members of the phenoGRID collaboration, we would expect this person to support the use of the GRID by members of this community. This would include helping individual users make use of the GRID for their computing needs and supporting the development of other programs for use on the GRID. Obviously this type of support will be ongoing throughout the three year period and we expect it to amount to about six months of effort.

