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DiffDANSE goals

• Make diffraction data analysis software 
that SNS users (and other people) 
want to use!

• Make sure that it has a long life

• Have fun doing it
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DiffDANSE goals

• Make diffraction data analysis software 
that people want to use!
– Solves people’s scientific problems, opens new 

scientific horizons
– Shortens time to publication
– Flexible
– Easy to use

• Good user documentation
– Robust and Stable
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DiffDANSE goals

• Make sure that it has a long life
– Maintainable (esp. by others, i.e., SNS!)

• Good developer documentation
• Requirements/use cases/tests stored with the code

– Extensible
• modular

– Scalable
• Dynamic memory allocation
• Distributable/parallelizable

– Quality controlled
– Open source
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Outline

• Goals

• Progress

• Planning
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Progress

• Management and Organisation

• Software
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Management and Organisation

• Sub-contracts
– In place
– MSU hasn’t invoiced Caltech yet – need to clear up what to bill for
– Second period – not in place, should be quick. Need to follow up 

after my trip to Europe

• Hiring
• Project controls
• Training
• Software process
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DiffDANSE development team
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Management and Organisation

• Sub-contracts
• Hiring
• Project controls

– Emil Bozin handling reporting functions
– Use Google spreadsheets for collecting developer input
– Cut and paste to MS excel for computing information to forward to 

Mike
• Not completely trouble-shot, but hopeful that this will work well 

with little overhead for everyone.  See Emil for demo.

• Training
• Software process
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Management and Organisation

• Sub-contracts
• Hiring
• Project controls
• Training

– On-the-job training
• Works ok because of interactive group

– Pyre training is a priority.  Working with MM and MA after this 
meeting to jump-start this

• Software process
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Management and Organization

• Sub-contracts
• Hiring
• Project controls
• Training
• Software process

– Objective: satisfy the needs of
• project reporting
• the requirement of usable, extensible, maintainable code
• quality assurance requirements

– Requirements:
• Minimize developer/management overhead
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Progress

• Management and Organisation

• Software
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PyMol

• Mostly we used this to develop our software development 
process!

• However, software mostly done, Dmitriy waiting for some 
assistance with pyrolization

• Still not satisfied with all aspects such as documentation 
and review

• Attention focusing away a bit as one thing we learned 
from this is that such having such small “bite-sized”
projects is not amenable to agile development and group 
activity

• Ask developers for more information
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PDFgui

• Prototype application
• Very successful from our perspective

– Took one application “all the way” and learned a lot in the process
– Resulting application we believe is good…

• Meets the success definition
• Expect that we can reuse much of the gui design

– Excellent feedback from alpha-testers

• Status
– Alpha0 and alpha1 releases were successful
– Now have roughly 10 installations in different groups.  Very 

positive feedback
– Todo: beta by first week in April (documentation, windows)
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Configuring a set 
of fits for a T-
series on 
LaMnO3 data.
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Plotting pane of PDFgui
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PDFgui

• Prototype application
• Very successful from our perspective
• Status

– Alpha0 and alpha1 releases were successful
– Now have roughly 10 installations in different groups.  Very 

positive feedback
– Todo: beta by first week in April (documentation, windows)

• Lessons learned
– Too many to list; a very valuable experience
– Need to work on build and release infrastructure now!
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Outline

• Goals

• Progress

• Planning
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Planning

• Management and Organization
– Hiring is ok for now
– Need a bit more work on project reporting etc., but getting close.  

Plan is to have it working smoothly by the end of March
– Software process:

• Made a lot of progress.  Need to consolidate what we have 
done and fine-tune it.

• Need to work harder on software review and developer 
documentation.  Not just passing external reviews but having 
developers work on each others code.

• Seek to have it finalized by end of the semester
– Need better ways to do builds

• Software
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Planning

• Management and Organization
• Software

– DiffPy
– DiffLab
– SrRietveld
– SrReal
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DiffPy

• Python/Pyre component libraries for diffraction



http://danse.us/trac/diffraction

DiffLab

• Build your own application (Application Machine-tool 
Application)
– Very much the motivation behind DANSE
– This will be an application, initially, that just builds configurable 

regression modeling applications,
– ….but it is extensible for other sub-groups

Basic idea:
model-centric modeling -> Cost-function-centric modeling
drag and drop -> program introspection and resolution
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Modeling

• Need a model
– Different models

• Need a cost function
• Need data

– Different data
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• Run DiffLab application
– Difflab: What do you want in your cost function?
– Difflab: Here are the possibilities that I can find
– Scientist: selects tof Neutron S(Q) chi^2
– Difflab: looks into this chi2 module and checks for dependencies
– Difflab: looks into DiffPy/DANSE libraries for all components that 

can satisfy those dependencies and presents a drop-down list of 
dependency resolutions

– Scientist selects desired component
– Repeat exhaustively to complete the tree
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Motivation

• Some motivating science problems in complex materials 
structure analysis:

• Molecules intercalated in zeolite
– Z-matrix representation for molecules, periodic crystal for host
– Two different models have to interact self-consistently

• Energy minimization in a regression loop
– Nesting

• Cu3Au
– Monte Carlo ising-type moves then efficient relaxation steps

• Amorphous model builder…use energetics and relaxation 
in the model building process



Adding data

Configure Runtime

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Presents a list of currently supported data types which is dynamically 
generated. User selects and next a list of required and optional
configuration items is shown. This list is generated by looking for 
dependencies. Items with complete configuration are green, unfinished 
ones red. Items where defaults are used might have there own color.

Neutron S(Q)
Neutron G(r)
X-ray constant wavelength Rietveld data
…

Configure Runtime

Data-

Model+
Plotting+

RemoveAddclick

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Neutron G(r) on the right is red…it has unresolved dependencies.  
DiffLab introspects to find these dependencies and makes a list below. 
The ⊕ sign means that clicking on that will expand the tree in that 
direction, similar behavior to microsoft explorer file agent.

⊕ Data source
⊕ Cost function
⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

By expanding Data source we see the suggestions that DiffLab makes 
for resolving the dependencies.  It generates these lists dynamically by 
looking at the library to see what is available.  The + sign changes to a 
minus sign (but I can’t do it easily in ppt).  The amber color (between 
red and green) means that the dependency will be resolved with user-
input at run-time

⊕ Data source
⊕ Local file
⊕ Lujan NPDF data server
⊕ Enter manually

⊕ Cost function
⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Selecting “read from file” causes “Data source” to turn green as this 
now has its dependencies resolved and can run (arguably the behavior 
just described is just a dialog between DiffLab and the user so maybe 
should take all take place at run-time and not at configuration time, but 
we can discuss that later.  This at least illustrates the behavior).  Now 
compress “Data source” (if you want) and expand “Cost function”…

⊕ Data source
⊕ Local file
⊕ Lujan NPDF dataserver
⊕ Enter manually

⊕ Cost function
⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Let’s do normal least squares, SUM(wij(Gcalc-Gmeas)2 so select CHI^2

⊕ Data source
⊕ Cost function

⊕ CHI^2
⊕ Bill David’s Robust statistics
⊕ Custom

⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Only one thing left to get green so click it

⊕ Data source
⊕ Cost function

⊕ CHI^2
⊕ Data
⊕ Calculated function
⊕ weights/errors

⊕ Bill David’s Robust statistics
⊕ Custom

⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Again, Difflab finds what is available and lists them. We want to fit a 
model which we do in the model tab on the right, so let’s click it.

⊕ Data source
⊕ Cost function

⊕ CHI^2
⊕ Data
⊕ Calculated function

⊕ Model (expand model at right)
⊕ User supplied

⊕ weights/errors
⊕ Bill David’s Robust statistics
⊕ Custom

⊕…

Configure Runtime

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Cost function:
Run



Adding data

Cost function will now turn green when we satisfy all the “model”
dependencies (maybe we need a different color as Amber means the
program will run and will give a dialog box to get the user input.  Here 
the color indicates that it is waiting for some dependencies to be 
resolved, but not in “Data” but in “Model”. Notice that Neutron G(r) has 
turned yellow as all it doesn’t need any more “configuring” from the 
user, so we can go on by adding another data-type (e.g., RAPDF G(r) or 
RAPDF F(Q)), or move to model…

⊕ Data source
⊕ Cost function

⊕ CHI^2
⊕ Data
⊕ Calculated function

⊕ Model (expand model at right)
⊕ User supplied

⊕ weights/errors
⊕ Bill David’s Robust statistics
⊕ Custom

Configure Runtime

Cost function: A1*[Chi2 Neutron G(r)]

Neutron G(r)

Data-

Model+
Plotting+

RemoveAdd

click

DIFF Lab 0.01 X

Run



Adding model

Configure Runtime

Cost function: CHI^2(Neutron G(r))+

Data+
Model-

Plotting+
RemoveAdd

click

Open the model pane and click add…

DIFF Lab 0.01 X

Run



Adding model

Difflab looks for all the model possibilities and gives the list here. 
Lets make a PDFfit type program so we want crystal structure 

model:
• Crystalline structure (small unit cell, periodicity)
• Large box, periodic BC’s
• Large box, hard boundary
• molecular (Z-matrix)
•…

Configure Runtime

Data+
Model-

Plotting+
RemoveAdd

click

DIFF Lab 0.01 X

Cost function: A1+CHI^2(Neutron G(r))+
Run



Adding model

Difflab looks for all the model possibilities and gives the list here. 
Lets make a PDFfit type program so we want crystal structure 

model:
• Crystalline structure (small unit cell, periodicity)
• Large box, periodic BC’s
• Large box, hard boundary
• molecular (Z-matrix)
•…

Configure Runtime

Data+
Model-

Plotting+
RemoveAdd

click

DIFF Lab 0.01 X

Cost function: A1+CHI^2(Neutron G(r))+
Run



Adding model

Now, let’s build PDFfit by clicking on Crystal model

Configure Runtime

Crystal model

Data+
Model-

Plotting+
RemoveAdd

click

DIFF Lab 0.01 X

Cost function: A1*CHI^2(Neutron G(r)) + ..
Run
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SrRietveld

• Status:
– Collecting brief use-cases
– Training Wenduo in Rietveld and profile fitting methods
– Time to begin discussing more seriously with Jason Hodges and 

Engineering sub-group and other stake-holders
• Had a visit from Jason, will follow up with more
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SrReal

• Real-space fitting clone of SrRietveld
– May be combined into one application, or left separately as two
– Replacement for PDFgui which is not modular and not using 

DiffPy libraries (though much of the PDFfit2 codes will be reused 
in DiffPy)
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PDFgui

• Make sure that it has a long life
– Modular

– Clear separation of gui from program logic. Interaction between 

the program and the gui through proxies

– Team development results in code that is readable by more than 

one human being

– Coding standards for docstrings and basic syntax structure

– Project under subversion control under TRAC
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Thanks!
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