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11:00 - 11:30 a.m.
Title: Porting Code for Astrophysics, Life Science, and Remote Medical Simulators to Window HPC server 2008
Speaker: H. Birali Runesha, Minnesota Supercomputing Institute
Abstract: This talk will present results from astrophysics and life science applications run on a cluster of over 2000 
cores running Windows HPC server 2008. We will also present results of using a haptic device (Phantom Desktop) for 
real-time interaction with the Windows HPC server 2008 cluster from a remote location for medical simulator applica-
tions.

2:00 - 2:30 p.m.
Title: There's A Whole Lot Of Data Goin' On
Speaker: David Porter, Minnesota Supercomputing Institute
Abstract: Today's HPC simulations can produce prodigious volumes of data. This talk covers issues that can arise in 
generating large volumes of data, which might be split across millions of files, from many thousands of processes. 
Strategies for efficiently writing, managing, and post-processing data from todays HPC calculations are discussed.

3:00 - 3:30 p.m.
Title: Feeding the Hungry Gopher
Speaker: Joe Landman, Scalable Informatics 
Abstract: Building a storage system that can handle high loads placed upon it by the brand new Itasca cluster has 
presented an interesting set of challenges and opportunities.  In this talk we will highlight the requirements, the path to 
meet the requirements, the elements of the solution, and how this the system may scale going forward.

4:00 - 4:30 p.m.
Title: Running Geophysical Applications on GPUs
Speaker: Professor David Yuen, Department of Geology and Geophysics, U of MN
Abstract: We will discuss some of our ongoing work on GPUs as applied to geophysical problems, starting with 
tsunami wave propagation and 3-D mantle convection, and ending with visualization of 3-D subterranean geological 
structures using the level-set method. We will also describe a simple GPU-CPU office system we have put together at 
low costs.

Wednesday, November 18, 2009

11:00 - 11:30 a.m.
Title: Run Faster by Making Smarter Use of Available I/O Resources
Speaker: Shuxia Zhang, Minnesota Supercomputing Institute
Abstract: By showing the performance of a few large-scale simulation codes on different I/O systems (NetApp, PanSF 
and GlusterFS), this talk will discuss the commonly encountered but not well addressed questions: e.g., Which MPI 
implementations (OpenMPI, Intel MPI, HPMPI) can yield better performance for a given application on a given file 
system? What is the achievable I/O bandwidth of a given system with a particular storage configuration or what 
optimal I/O topology should a simulation run with? We will also show some of the achievements made by moderately 
modifying the I/O structure of the simulation codes.



2:00 - 2:30 p.m.
Title: Understanding the Performance of the Fast Multipole Method (FMM ) on a GPU
Speaker: Matthew Knepley, Dept. of Computer Science, University of Chicago

Abstract: In order to highlight performance characteristics and common optimization motifs on a GPU, speci�cally 
the NVIDIA 1060C, we give a step-by-step exposition of the implementation of the Fast Multipole Method. After all 
code transformations, we are able to achieve a 480GFlop /rate on http://mark.msi.umn.edu for the Multipole-to-
Local transformation, which consumes greater than 85% of the cycles in FMM.

3:00 - 3:30 p.m.
Title: caGrid Service Development at MSI
Speaker: Benjamin Lynch, Minnesota Supercomputing Institute

Abstract: MSI Developers have created, and continue to develop, new services for researchers using the caGrid 
framework.  These services have been deployed on a private MSI-Mayo grid to facilitate collaborations between the 
two institutions.  Some of the services take advantage of the globus underpinnings of caGrid to schedule jobs on 
core clusters using GRAM.

4:00 - 4:30 p.m.
Title: Simulation of Helium Shell Flash Convection in Asymptotic Giant Branch Stars
Speaker: Professor Paul Woodward, Department of Astronomy, Laboratory for Computational Science and Engi-
neering, University of Minnesota

Abstract: My team at the University of Minnesota is performing 3-D simulations of convection above the helium 
burning shell in an AGB star in order to determine the conditions in which s-process nucleosynthesis occurs in these 
stars.  For early generations of stars containing little C, N, or O to power the CNO cycle of hydrogen-burning nuclear 
reactions, hydrogen-rich gas can be located right above the convection zone that forms during the helium shell 
�ash.  We are simulating the �ow in this convection zone and are attempting to compute the entrainment of 
hydrogen-rich fuel into the convection �ow.  Such entrained material can be dragged downward to regions hot 
enough for the hydrogen to react with carbon-12 to produce nitrogen-13 and subsequently carbon-13.  The 
carbon-13 reacts with helium to produce neutrons that power the s-process of nucleosynthesis.  To date, our simula-
tions focus on the entrainment of the relatively buoyant hydrogen-rich gas above the convection zone.  We face 
multiple computational challenges in this work:  (1) capturing the near global scale of the convection cells on a grid 
that must therefore contain the entire central core region of the star, (2) simulating in su�cient detail the key region 
of radii near the top of the convection zone, where entrainment of the gas above can occur, (3) properly treating the 
turbulent mixing of the entrained material into gas of the convection zone, accounting for its greater buoyancy by 
virtue of its lower mean molecular weight, and (4) carefully handling the advection of the entropy in the �ow, since 
it is entropy gradients that drive the convection and determine its behavior.  These challenges create a tension for 
our code design.  Capturing the entire convection zone on the grid (challenge #1) forces degradation of the grid 
resolution of the entrainment region (challenge #2) and our ability to simulate the turbulence that drives the mixing 
(challenge #3).  Our response to these con�icting concerns is to build a numerical scheme for tracking the entrained 
gas that can deliver high resolving power on a coarse grid.  We also have developed a parallel implementation of 
our code that can scale to very large CPU core counts without having to make the overall grid so large that the 
calculation becomes una�ordable.  These features of our code will be described; and the performance of the code 
on the quadcore Intel Nehalem CPU of the new HP supercomputer at the Minnesota Supercomputer Institute, along 
with the code’s scaling to 8192 cores, will also be discussed.  After this introduction, a demonstration of the code 
running interactively on this new machine in Minnesota will be given, with graphics shown in the exhibit booth as 
the computation runs.  The graphical post-processing of the simulation data will be performed at the University of 
Minnesota’s Laboratory for Computational Science & Engineering (LCSE) under interactive control from the MSI 
exhibit booth and the resulting images transmitted to the show �oor as the supercomputer runs the problem.
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