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Mission

Develop and support scientific software tools for the program at Fermilab with an emphasis on HEP specific tools such as detector simulation packages and physics generators, physics analysis tools including ROOT, mathematical and HEP libraries and collaboration tools such as the Control Room Logbook.   

Context and Assessment of Current State

CD supports a large number of software tools in support of the scientific program at the laboratory.   

Most scientific tools and libraries used by the Run II experiments are in and will remain in maintenance mode.  Some upgrades or recompilation will be needed to accommodate changes to operating systems.  The dominant language for these tools is C++.  Development of ROOT continues driven primarily by the needs of the LHC experiments.   Legacy Fortran-based tools such as GEANT3, CERNlib and most standard physics generators are mature products.
Event generators and tools that work with them are critical for the analysis of Run 2 and LHC data.  CD develops and supports the generators and collaborates with the experiments and others to enable physics productivity and to advance the understanding of the data from Run 2 and in the future LHC.  

Fermilab has recently joined the GEANT4 collaboration and dedicates a substantial effort to the development of the GEANT4 toolkit.  This toolkit is a key software package for CMS, ILC, NOVA and many other scientific programs at the laboratory.  

HEP and mathematics library development is currently driven primarily by the needs of the LHC.   Planning is done in collaboration with the CMS offline software group(s) and the LCG Applications Area. 

Tools to simplify software development are supported at a low level.   Some commercial tools are made available to the users, but the support is now minimal.    Consulting on software design is available.

Some collaboration tools required for modern global scientific collaboration such as video conferencing tools, electronic logbooks, document databases and agenda tools are made available.  The Control Room Logbook development was put on hold during the past year to concentrate on LHC accelerator projects.  
Most major development of software tools for the LHC will be completed before the end of 2008.   Once LHC data taking starts, tools developed for the LHC will be challenged by the scale and problems of real data analysis.  This will require an intense support effort by the developers of these tools in order to assure success. After this time, the development of new scientific tools will target the needs of the ILC and neutrino and astrophysics experiments.
Vision

Fermilab CD will remain a center of excellence in scientific tools through development and support of tools for CMS and the ILC in the following areas:


Simulation tools for detector simulations


GEANT4


Event generators and their application


Language support for scientific programming


Physics Analysis Tools


Collaboration Tools

Stakeholders 

The primary stakeholders are the Fermilab user community (including the neutrino and test beam users), (US)CMS collaborators and the global ILC community.   Stakeholders also include the Fermilab astrophysics, lattice and accelerator community and other HEP experimenters.   The GEANT4 collaboration is a stakeholder.  
CMS is currently the major stakeholder for the development of scientific tools.   The ILC should become the major stakeholder for new developments over the next few years.  The Run II experiments will still need support and maintenance of their critical software tools through 2009.   The neutrino program will need support for analysis, simulation and collaboration tools throughout this period.   

Goals and Objectives 

The activities in the area Scientific Tools include support for detector simulation, physics generators, physics analysis tools, visualization, language support (C++, Java, Fortran, etc.), code libraries for HEP users, tools for HEP collaboration and commercial tools.   Experiment specific software and online software are included in other strategic planning documents.

1. Support HEP specific tools and libraries that can be used by several experiments.

a. Develop scientific software libraries at the request of the experiments. 

b. Collect/distribute software developed by the HEP community.  

c. Provide minimal support for legacy products.  

2. Provide support to the Fermilab user community for simulation tools, physics generators, physics analysis tools and visualization tools. 
3. Develop code and contribute to testing as part of the GEANT4 collaboration.  Align the work as closely as possible to the needs of the Fermilab scientific program.   

4. Educate the user community in the use of modern software techniques, scientific tools and math libraries.

5. Investigate and support collaboration tools to foster scientific collaboration through effective global communication and meetings.

6. Develop the software infrastructure needed to perform effective ILC physics simulations and detector studies at Fermilab.

7. Investigate and support commercial tools for scientific commuting. 

Strategies

Continue to build expertise in the programming languages, compilers, build systems, and development environments needed for scientific computing for the LHC, the ILC and other experiments.   Enhanced expertise in Java is required for ILC for example.  

Continue support for HEP products and math libraries.    Concentrate on areas that are HEP specific or where needs of the experiments are not being addressed elsewhere. 

The development and support of scientific tool should be in the context of the global HEP community to avoid unnecessary duplication of effort.   This of course includes GEANT4 effort. 

Resource Needs 

The resources focused on detector simulations and generators must grow from current levels to accommodate the needs of Run II, CMS and the ILC.    The resources for physics analysis tools can stay at a fixed level throughout this period, but should not be diminished.    Additional resources will be needed in software infrastructure, commercial tools and legacy software support as people retire or move to other areas.   Collaboration tools will need more support to serve the global nature of the new collaborations.  Some of the support will come from other areas of the Computing Division and/or from other Divisions of the laboratory or from other collaborators around the world.  
Progress Indicators
Feedback from the LPC, Run II physics groups and the ILC physics study groups will be indicators for success of the strategy for the support of detector simulation, physics generators and other tools.  Quarterly reports will be used to gauge progress on many areas of work.  ILC Forum reports will be given.  GEANT4 collaboration meeting reports will be used to receive feedback for GEANT4 work.  ILC meetings will be used to measure and understand progress and opportunities.  
Software tools for CMS should be ready before the end of 2007.   

