Proforma-2: GANGA Future Plans 

1. Overview
GANGA (Gaudi/Athena and Grid Alliance) is a joint project to provide a Grid interface for the ATLAS and LHCb experiments, which use a common software framework. The technical development is UK driven and shared between two GRIDPP1 posts. It is vital that this effort continues into GRIDPP2 if both experiments are to fully exploit the Grid for distributed analysis and benefit from the substantial progress made so far. 

A first prototype of GANGA was released in April 2003 based around the idea of a Python software bus, a set of Python modules and a user GUI that allows the configuration of an ATLAS or LHCb application. The interface allows a job to be prepared and submitted to local batch systems and to the EU DataGrid. A number of application handlers have been developed to allow particular applications to be used through the GANGA interface.  For the 2004 Data Challenge of LHCb, it is planned to deploy GANGA for the first time as the user interface for submitting analysis jobs on datasets distributed over a number of remote centres. GANGA and DIAL will be at the heart of the ATLAS Distributed Analysis (ADA) system, and DIAL author David Adams is now the GANGA Technical Co-ordinator and ADA Co-ordinator. It is also worth noting that the BaBar experiment has successfully tested GANGA for job submission. GANGA is currently being re-factored and much of the current work is directed towards producing a second prototype scheduled for March 2004.

As GANGA is a key component in exploiting the Grid for both ATLAS and LHCb, an extensive set of developments has been identified which are required to follow on from the GRIDPP1 prototyping work to produce a full production version.  These include:

· GANGA should become a generic front-end capable of supporting the submission of a range of applications to the Grid.  This will require the software to become as modular as possible to allow new frameworks to be plugged in without affecting the core functionality. It is envisaged that support would be provided to enable new experiments to be able to use GANGA as a standard job submission interface to the Grid.

· To enable GANGA to be used in a complex analysis environment extending over many years and over many users, it should be able to organise jobs into a hierarchical structure. Support should also be provided for collaborative work so that individual jobs and whole sets of jobs can be imported and exported between users. In addition, some form of schema evolution needs to be provided in order that jobs created by an older version of the interface can still be read by the current version.

· GANGA will need to allow users to easily interact with the various Grids that will be available up to 2007 and beyond (e.g. LCG, NorduGrid, EGEE, etc). In addition to this support for multiple Grids, it is essential that GANGA keeps pace with the development of Grid services so that they can be used easily with the experiment frameworks. In particular, GANGA must actively liase and synchronise with the developments from the ARDA and HEPCAL II reports.

· Requirements for interactive analysis will emerge later in the project. For example, ATLAS (UK) has played a leading role in visualisation and graphics and it is intended to Grid-enable the ATLAS event display, ATLANTIS, by interfacing it through GANGA. Other tools such as ROOT will also need to be interfaced so that the user has a complete analysis desktop at his disposal. For high throughput of large numbers of files, GANGA may also require an interface to PROOF allowing the parallel execution of tasks on remote clusters/Grids. This will place new demands on monitoring and interactivity.

In view of the above, it is proposed that GANGA is developed into a full production interface capable of supporting a variety of applications on a number of Grids. By the time of first data taking in 2007, GANGA will need to have developed into a Grid-enabled physics analysis desktop for what could be a very large user community. This will need to be supported by Grid debugging tools allowing the tracing of problems when these are encountered. Many of these tools will be developed in the context of the LCG or the various middleware projects and it is essential that they be incorporated into the uniform desktop environment for the end-user.

It is envisaged that collaboration will extend to other Grid projects, such as DIAL (ATLAS) and DIRAC (LHCb), with a view to integration of work from a number of sources. The GANGA team will work closely with ARDA to follow developments in establishing a common analysis architecture for the LHC experiments.  

Following each major release of GANGA, extensive user feedback will be sought for guiding the work on the improvement of existing features and the inclusion of new ones. For GANGA to be successful as an end-user application, this is a central point.

Two FTEs are requested to share this work for both ATLAS and LHCb with the prospect that the core developments will be of value to other experiments as well. 

2. GANGA Deliverables (2 FTE)
It is vital that GANGA is developed and evaluated together with the user community. This means that a number of deliverables will be scheduled to connect with the future Data Challenges of ATLAS, LHCb and possibly other experiments.  As precise dates are not known for the data challenges and LCG deployment is currently only planned until 2005, the deliverables below may need to be realigned. 

Deliverable 1 (3 months):


Evaluation of the prototype versions used in the 2004 Data Challenges. Review of use cases and requirements for GANGA. 

(Metric: documents)

Deliverable 2 (3 months)

Architectural design review of generic GANGA front-end supporting the full range of applications required by a number of experiments, control over remote batch systems, hierarchical structure, and interfaces to the services provided from a number of Grids.

(Metric: document)

Deliverable 3 (6 months)
Release with service-based architecture and capability of supporting the full range of applications. Uses LCG as the "standard" Grid.

(Metric: software release)

Deliverable 4 (9 months)

Evaluation of GANGA release with service-based architecture.

(Metric: document) 
Deliverable 5 (12 months)
Release with support for hierarchical structure and import/export facility for sets of jobs between users. Tested on all available Grids.

(Metric: software release)
Deliverable 6 (15 months)

Demonstration of control via GANGA GUI over remote hosts, providing access to different Grids and batch systems. Evaluation of the effectiveness and optimisation. (Metric: demonstration, documents)

Deliverable 7 (18 months)

Provision of a Web interface for GANGA.

(Metric: software release)

Deliverable 8 (18 months)

Revision based on study of feedback and experience from the 2005 Data Challenges.

(Metric: user survey, software revision)

Deliverable 9 (21 months)

Integration of DIAL and interfacing of associated Grid services in GANGA. Demonstration of interactive analysis with GANGA.

(Metric: software release, demonstration)

Deliverable 10 (24 months)

Integration and interfacing of complete set of tools (e.g. event display, ROOT, PROOF) in GANGA required for physics analysis. Demonstration of entire analysis cycle as seen by end-user.

(Metric: software release, demonstration)

Deliverable 11 (24 months)

Demonstration of GANGA interoperability over all relevant Grids.

(Metric: demonstration)

Deliverable 12 (27 months)

Evaluation and revisions based on study of feedback and experience from the 2006 Data Challenges.

(Metric: user survey, software revision)

Deliverable 13 (27 months)

Development and incorporation of tutorial system into GANGA. 

(Metric: online documentation/tutorial)

Deliverable 14 (30 months):

Physics-ready release of GANGA. Final user documentation.

(Metric: software release, documents)

Deliverable 15 (36 months):

Optimisation of GANGA using experience of analysing data from real collisions (if available).

(Metric: software release)
3. Management Arrangements
As with GRIDPP1, this joint work will be regularly reviewed through the UK computing co-ordinators of ATLAS (currently Roger Jones) and LHCb (currently Glenn Patrick) in consultation with the offline computing project leaders of the two experiments. Priorities will be established through workshops open to all interested experiments. Regular progress within the project will be managed by Ulrik Egede (Imperial College) for LHCb and David Adams (BNL) for ATLAS. The latter will also act as GANGA Technical Co-ordinator.
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