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Our Facility

A nuclear reactor

A variety of instruments .
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“NCNR East Guide Hall.” NIST, April 17, 2017.
https://www.nist.gov/image/20170417016guidehalljpg.
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Background: What is SANS?
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Protein Image: “NIST 2D NMR
‘fingerprinting’ Study Gives
Biopharmaceutical Sector New Power
to Assure High Quality Monoclonal
Antibody Therapeutics.” NIST,
December 21, 2018.
https://www.nist.gov/news-
events/news/2018/12/nist-2d-nmr-
fingerprinting-study-gives-
biopharmaceutical-sector-new-power.

Yearley, Eric J., Isidro E. Zarraga, Steven J. Shire, Thomas M. Scherer, Yatin Gokarn, Norman J. Wagner, and Yun Liu. “Small-
~ f}% Angle Neutron Scattering Characterization of Monoclonal Antibody Conformations and Interactions at High Concentrations.”
K Biophysical Journal 105, no. 3 (August 6, 2013): 720-31. https://doi.org/10.1016/j.bpj.2013.06.043.

Detector




Analysis software—It does the math for us!

What makes SasView unique?

s = Capable of a wide variety of analysis

=Bl N operations

i Bccon: ; = Extensive documentation ~140 Pages,

some ~6,000 words

= Maintained by community
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What does documentation look like?

97 Element Type Data
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100 The simulation box can be described as collection of finite elements forming a mesh.
107 For example this cube is formed of five finite elements:

102

103 .. figure:: vtk_mesh_example.png

104 ralign: center

105

106 Each element has an associated scattering length

107 density ($\beta_j$) for the occupied space $V_3j% and the elastic scattering
108 intensity is calculated as

109

110 .. math::

111 I(\mathbf{Q}) = ‘Frac{lHVHleft\lvert\sum_j*N\beta_j\iiint\limits_{V_j}\exp(i\mathk
112

113

114 Note that the Fourier transform is calculated over each element - allowing
115 regions of space with little variation in $\beta$ to have larger finite

116 elements, and regions of interest to have much smaller finite elements, and
117 hence more detail.

118

119 In Sasview an algorithm is implemented to calculate the Fourier transform over
120 polygons utilizing the divergence theorem as described in Maranville

121 [#MARANVILLEL]_

What we write

’.

Element Type Data

The simulation box can be described as collection of finite elements forming a mesh. For example this cube is
formed of five finite elements:

Each element has an associated scattering length density (ﬁ,—) for the occupied space 1G and the elastic scatter-
ing intensity is calculated as

I(Q) = % iﬁj fj]exp[iQ-rj}dV

MNote that the Fourier transform is calculated over each element - allowing regions of space with little variation in
B to have larger finite elements, and regions of interest to have much smaller finite elements, and hence more
detail.

In Sasview an algorithm is implemented to calculate the Fourier transform over polygons utilizing the divergence
theorem as described in Maranville [1]

What we see



Documentation Problems:

M

What we write v
What we see X X

What we write X
What we see



Make changes to
1 1 ReST documentation j
O b.leCtlve in SasView GUI editor

Functional o
iew changes
Easy to use in HTML -Q
. e formatted docs L=
Minimal changes to code

structure /-/

Submit corrected !~

ReST files @
to developers
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Restructuring changes
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Implementation

€ slicer Parameters

Slicer  Batch Slicing

Slicer Parameters

© Documentation Viewer

2D data averaging

Purpose

This feature is only available with 2D data.

@ Documentation Editer - graph_help

| graph_help.rst ; graph_help.rst

Model

X 1g allows you to perform different types of averages on your data. The region

. graph_help.rst

1

2

3 .. This is a port of the original SasView html help file to ReSTructurec
4 .. by S King, ISIS, during SasView CodeCamp-III in Feb 2815.
5
6

7 Plotting Data/Models
8
9
10 SasView generated three different types of graph window: one that displ:
11 (i.e., $I(Q)% vs $Q3), one that displays *1D residuals* (ie, the differt
12 experimental data and the theory at the same $Q% values), and *2D color
13

14 Graph window options

17 .. _Invoking_the_graph_menu:

19 Invoking the graph menu

2 MARRARAARAARARRARAAAAL
21

22 To invoke the *Graph Menu® simply right-click on a data/theory plot, or
23 the *Graph Menu® (bullet list) icon in the toolbar at the bottom of the
24 Then select a menu item.

25

<

Cancel Save L Help |

1.75_16.5_NIST.dat

5 displayed in the plot window and its limits can be modified by dragging the
d

ge

2nu (see Invoking_the_dataset_menu), select one of the following averages

Slicer type:

cular Average
iew]
i view]

ing in Qx
ing on Qy

sear (except for Perform Circular Average) in the plot that you can drag by
ar's handle. When the handle is highlighted in red, it means that the slicer can
3

~ size will reset if you try to select a region greater than the size of the data.

can also select the region to average by bringing back the Dataset Menu and
cer Parameters. A dialog window will appear in which you can enter values to
r select the number of points to plot (nbins).

'indow will also have appeared, displaying the requested average.

)layed average only updates when input focus is moved back to that window;

use pointer is moved onto that plot.

'm automatically brings up the ‘Slicer Parameters’ dialog in order to display the
ally, rather than graphically.

Help Button Pressed

Edit Button Pressed
Save Button pressed
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Working locally /

ci.yml (Github Actions)

Makefile

gentoc.py genmodel.py

Sphinx
(via command line)
R RST Files
(%) .\model\*.rst

Qa7 AT .
sasView HTML Files
@I—}% .\_build\htm| 12




Working locally / x

ci.yml (Github Actions)

- Replaced functionality

of current GitHub Makefile
actions to compile

- Reduced runtime of gentoc.py genmodel.py
GitHub processes

- Avoided using new

dependencies Sphinx
(via command line)
RST Files

” .\model\*.rst )
HTML Files
..\_build\html 13

rm




Summary

Accomplishments: Future work:

= Allowuserstoedit = Mathwill display =  Automatic submission of
documentation regardless of browser edits to documentation
locally settings = Documentation

= Create opportunities regeneration scripts can
for crowdsourcing be optimized
SasView = Math still needs internet

= Documentation for connection to display
community models is correctly
now visible
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