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The Workshop is Part of a Larger Initiative

The purpose is to establish a coordinated software development program 
at the APS

Step 1: A study group was formed last fall
– To see what others are doing, in particular DANSE

Step 2: A workshop committee was formed
– As part of the APS upgrade process
– The committee sent out requests for input to over 100 members of

the community and has compiled the responses
– The members have provided their own expertise
– The workshop was held on August 29
– There will be a report with findings and recommendations

Step 3: A Scientific Software Section has been formed in BCDA
– Hiring 2 software developers has been requested



The Committee

Kenneth Evans, Jr.
Francesco De Carlo
Pete Jemian
Jonathan Lang
Ulrich Lienert
John Maclean
Matt Newville
Brian James Tieman
Brian H. Toby
Michel A. Van Veenendaal

If you want input into the process, please contact a member of the 
committee
– They will be glad to help
– Your input is important

mailto:evans@aps.anl.gov
mailto:decarlo@aps.anl.gov
mailto:jemian@anl.gov
mailto:lang@aps.anl.gov
mailto:lienert@aps.anl.gov
mailto:jfm@aps.anl.gov
mailto:newville@cars.uchicago.edu
mailto:tieman@aps.anl.gov
mailto:toby@aps.anl.gov
mailto:michel@aps.anl.gov


The Best Source of Information is the Workshop Web Page

Look under Conferences & Workshops



The Presentations

The presentations will be on the workshop page
– After the usual legal authorizations

One slide from each presentation will be shown here
– Chosen more for graphic impact than content
– To give a flavor of the workshop
– To shamelessly serve my own purposes



Data Archive and Science Software Tools in Ground-Based and Space 
Astronomy 

Knox Long
Space Telescope Science Institute 





A Data Analysis Framework for the Neutron Community

Michael McKerns
Caltech, Project Manager of DANSE 





Visualization and Analysis with ISAW

Tom Worlton
Argonne, Group Leader for Controls and Computing at IPNS



ISAW DataSet operations



Software Development at SNS

Steve Miller
Oak Ridge, Analysis Software Team Leader for the SNS 





Visualization, Collaboration, and the Grid

Michael E. Papka
Argonne, Mathematics and Computer Science





A User’s Perspective on Software: Lessons Learned from DANSE

Ersan Üstündag
Iowa State University 





NeXus: The Advantages of a Common Data Format

Ray Osborne
Argonne, Materials Science Division



NeXus Community

SNS at ORNL
NCNR at NIST
IPNS at ANL
MLNSC at LANL
ISIS at RAL 
ILL in Grenoble

JPARC in Tokai
BI in Sydney
SINQ at PSI
HMI in Berlin
FRM2 at TUM

APS at ANL
Diamond at RAL
ESRF in Grenoble
Soleil in Paris



Workbenches, Toolboxes, and Frameworks

Ken Evans
Argonne, APS Controls Group 



Prototype Image Analysis Tool using VisAD Graphics



Workflow of the Data Analysis Process

Pete Jemian
Argonne, BCDA Group Leader



Typical Data Analysis Workflow

Multi-step component processes
Benefits from common data file format
Data import/export mechanism is useful
Needs visualization tools at each step
Uses established software
Uses custom software
Connections are software, too!
Each component may require a single 
computer or a cluster, depending on the 
science and objective



Software and Hardware Solution for the Tomography System at Sector 2

Francesco De Carlo
Argonne, Beamline Scientist, 2-BM





Powder Diffraction Crystallography Software: the Present & Future

Brian Toby
Argonne, Materials Characterization Group Leader



How do we fit models to data?

Optimize a set of p parameters (coordinates, etc.) for an atomistic model.

We have observations yi with uncertainty σ(yi) at setting qi

The experimental observations are predicted by computing M(p,qi)
Fitting means that we want to minimize Σ[M(p,qi) - yi]2/σ2(yi)

This is achieved by solving ATWAp = ATWy
– Where y is a vector of yi values, 
– W is a weight matrix (diagonal for raw data)
– Aij = ∂M(p,qi) / ∂pj (Design Matrix)

Non-linear least squares: approximate ∂M(p,qi) / ∂pj with a Taylor 
expansion and simplify to get δ = H-1b
– H = ATWA (Hessian)
– δj are shifts to apply to improve our initial pj

– bj = Σi[yi - M(p,qi) ] [∂M/∂pj] /σ2(yi)



Theory and Modeling

Michel van Veenendaal
Northern Illinois University and APS Synchrotron-Related Theory Group





Software for XAFS Modeling and Analysis

Matt Newville 
University of Chicago 





Thank You

This has been an 
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