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Relevant Strategic Plans - Strategic Plan for Computational Physics Tools and Applications

Tactical Plan Goal

Develop and support high-performance accelerator modeling applications. Support HEP accelerator physics through simulations.

Executive summary of Objectives for FY12

Maintenance/Compliance Drivers

1. Maintain and support Synergia.

2. Maintain and support CHEF.

3. Lead the ComPASS SciDAC project.

4. Maintain group infrastructure.

Upgrades and Enhancement Drivers

1. Add physics capabilities to Synergia as necessary.

2. Develop numerical algorithms for Synergia to take advantage of modern high-performance computing resources.

Strategic Drivers

1. Model intensity-dependent effects in the Main Injector for Project X.

2. Model the Mu2e resonant extraction system.

3. Model impedance and space charge effects in the Booster

4. Consider requests for simulations of accelerators.

5. Assess near- and distant-future developments in high-performance computing to determine algorithmic development.

6. Perform community outreach activities.

Discretionary Project Drivers

1. Perform profiling of Synergia on available computing systems and use as input to algorithmic development.

Activities and Work Definition

Activity = Accelerator Modeling / Computational Accelerator Tools / Synergia

· Activity type:
Project

· Description:
Develop, maintain and support Synergia

· Timescale:
Continuous

· Metrics:
Code, documentation and bug database available on Redmine server

Activity = Accelerator Modeling / Computational Accelerator Tools / CHEF

· Activity type:
Project

· Description:
Develop, maintain and support CHEF

· Timescale:
Continuous

· Metrics:
Code, documentation and bug database available on Redmine server

Activity = Accelerator Modeling / Computational Accelerator Tools / Scientific Computing

· Activity type:
Project

· Description:
Add new physics modules and explore application performance, especially on new computing architectures

· Timescale:
Continuous

· Metrics:
Technical notes on simulation results

Activity = Accelerator Modeling / Computational Accelerator Tools / Applications

· Activity type:
Project

· Description:
Perform smaller-scale simulations of machines as requested

· Timescale:
Continuous

· Metrics:
Technical notes on simulation results

Activity = Accelerator Modeling / Computational Accelerator Tools / Group Infrastructure

· Activity type:
Service

· Description:
Maintain group computers and web presence

· Timescale:
Continuous

· Metrics:
Systems available and up-to-date

Activity = Accelerator Modeling / Computational Accelerator Tools / Management

· Activity type:
Service

· Description:
Perform management responsibilities

· Timescale:
Continuous

· Metrics:
Meet division requirements

Activity = Accelerator Modeling / Computational Accelerator Tools / Outreach

· Activity type:
Service

· Description:
Give presentations and lectures

· Timescale:
Continuous

· Metrics:
Presentations and lectures given

Activity = Accelerator Modeling / COMPASS / Synergia

· Activity type:
Project

· Description:
Develop, maintain and support Synergia

· Timescale:
Continuous

· Metrics:
Code, documentation and bug database available on Redmine server

Activity = Accelerator Modeling / COMPASS / Management

· Activity type:
Project

· Description:
Manage COMPASS

· Timescale:
Continuous

· Metrics:
Project reports, proposal(s)

Activity = Accelerator Modeling / Project-X / Main Injector

· Activity type:
Project

· Description:
Perform simulations of the Main Injector for Project X

· Timescale:
Continuous

· Metrics:
Technical notes on simulation results

Activity = Accelerator Modeling / Mu2e / Simulation

· Activity type:
Project

· Description:
Perform simulations of Mu2e for the resonant extraction task

· Timescale:
Continuous

· Metrics:
Technical notes on simulation results and contributions to official Mu2e documents

Activity = Accelerator Modeling / Mu2e / L3 Management

· Activity type:
Service

· Description:
Act as Level 3 Manager for Mu2e Resonant Extraction 

· Timescale:
Continuous

· Metrics:
Contributions to official Mu2e documents

Detailed Tactical Plan Objectives and Priorities

Maintenance and Compliance Drivers

Objectives:

1. Maintenance and support of Synergia is the highest priority of the software development effort. Most of the group's simulation activities rely on Synergia. We also anticipate supporting outside users of Synergia during this fiscal year.

2. Maintenance and support of CHEF is also a high priority for the software development effort. CHEF has both stand-alone users and users through Synergia.

3. The leadership of Panagiotis Spentzouris in the ComPASS SciDAC project is crucial to the project.

4. Group infrastructure maintenance is important for compliance with CD guidelines and the effective functioning of the group.

Assumptions and Risks:

1. We are assuming that there will be a few outside users of Synergia during FY12. If Synergia attracts more outside users, the support load will be greater.

2. We are assuming that the number of outside direct users of CHEF will remain at its current level (a handful.)

3. Planning for the next round of SciDAC will happen during this fiscal year.

Upgrades and Enhancement Drivers

Objectives:

1. Adding physics capabilities to Synergia is driven primarily by the needs of our simulation efforts.

2. Developing new numerical methods is necessary for Synergia to take advantage of state-of-the-art high-performance computing resources.

Assumptions and Risks:

1. We are assuming that outside users will not yet be a primary driving force in the development of new physics capabilities. That may change in later years.

2. The difficulty in developing new numerical algorithms depends both on the creativity of the developers and the difficulties in matching our problem to new computing architectures.

Strategic Drivers

Objectives:

1. Modeling intensity-dependent effects for the Main Injector for Project X is a critical contribution of our group to the Project X effort. We will have Project-X funding for at least most of this activity.

2. A significant fraction of the resonant extraction design effort for Mu2e will be provided by our group. Leo Michelotti is the Mu2e Level 3 manager for this activity.

3. We need to consider new requests for simulations of accelerators. New ideas appear and priorities shift not only within Fermilab, but also in the HEP accelerator community at large.

4. We need to keep assessing developments in high-performance computing in order to plan for future hardware and operating system platforms.

5. Community outreach activities for our group are important in order for us to be useful members of the accelerator modeling community and for visibility as such.

Assumptions and Risks:

1. Directions for Project X Main Injector modeling depend strongly on the results of the current efforts and requests from Main Injector/Project X personnel.

2. We are assuming the Mu2e resonant extraction effort will continue past CD1.

3. The primary risk is that new requests appear which take precedence over planned simulation activities.

4. Radically new technologies could require substantial Synergia development efforts.

5. Community outreach activities are primarily driven by outside requests.

Discretionary Project Drivers

Objectives:

1. We need to continually perform profiling activities on Synergia to use as input for algorithmic development.

Assumptions and Risks:

1. We assume we can get outside help for this effort, especially from the other members of the ComPASS SciDAC team.

Staffing Issues:

A substantial portion of our effort is funded by resources outside of CD. Project-X provides 1.0 FTE, Mu2e 1.0 FTE, and SciDAC 2.2 FTE. The remaining 2.4 FTE from CD goes to the CPA group (1.9 FTE) and the CET group (0.5 FTE).
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