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Outline

Task 10.2: Guidelines and Standards
More broadly tasks 10.2-4 and Mantid
- Visualisation

- Fitting
- Interoperability




In one slide Mantid
Mantid

THE MANTID
PROJECT

« Aims |
— Data reduction/analysis framework for |
neutron scattering and muon experiments
— Cross-platform
— Easily extensible
— Freely redistributable
— Open source

 Adoption
— 3(4) Partner Facilities
— 9(8) Contributing Organisation
— In use on 52 instruments worldwide
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 National Laboratory 1 SPALLATION \alr & Science & Technology Facilities Council
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Guidelines and Standards

. Task 10.2 of this WP

- Due date 15t April 2017

. Coordinator: STFC

- Partners: ESS, FZ], PSI

- Observers: ILL




Previous work to task 10.2

- 2014: NMI3-1l Data Analysis Standards (WP6) Task
2: solutions for developing a common software
infrastructure

- 2011: PaN-data (D2.2) Common policy framework
on analysis software




Sentences from Task 10.2

- Guidelines and standards will be established that
enable different software components to be linked

together in an interoperable (plug and play)
manner

- Particular emphasis will be put on pluggable
fitting functions, including Bayesian fitting




‘Low’ level interoperability

Algorithm Dialogs
GUI Custom Interfaces
Custom Menus

Framework Algorithms

Archive Searching
LiveData Listeners
Data Catalogs

(Framework)

Utility Unit Conversions

Constraints
Minimizer
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Pluggable fitting functions

- SasView

- BornAgain

- Mantid

. Other?




Pluggable fitting functions - Mantid

-1 Fit |--.
<<uses>" T . IS
e <<use>> <<usez> <<use\>\>\\
2 L X Ty
IFunction ICostFunction IConstraint IFuncMinimizer

W

PolynomialBackground

CompositeFunction v\

BackToBackExponentialPV
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Pluggable fitting functions - Mantid

Fit Function in Python Same Fit Function in Python

. . DECLARE_FUNCTION(LinearBackground
class ExamplelDFunction(IFunctioni1D): - ( . )

def init(self): void LinearBackground::init() {
self.declareParameter("A0", ©.0)
self.declareParameter("Al", ©.0)

declareParameter("A@", 0.0, "coefficient for constant term");
declareParameter("Al", 0.0, "coefficient for linear term");

}

def functionlD(self, xvals):
a0 = self.getParameterValue("A0")
al self.getParameterValue("Al")

void LinearBackground::functionlD(double *out, const double *xValues,
const size_t nData) const {
const double a@ = getParameter("A0");

const double al = getParameter("Al");

# Use numpy arithmetic to compute new array
return a@ + al*xvals for (size_t i = @; i < nData; i++) {

out[i] = a@ + al * xValues[i];

def functionDerivlD(self, xvals, jacobian): }
i ) }
for x in xvals:
jacobian.set(1,0,1) # paramter at index @ void LinearBackground::functionDerivlD(Jacobian *out, const double *xValues,
jacobian.set(i,1,x) # paramter at index 1 const size_t nData) {
i+=1 for (size_t i = @; 1 < nData; i++) {
out->set(i, 0, 1);
FunctionFactory.subscribe(ExamplelDFunction) out->set(i, 1, xValues[i]);
}
}
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IFunction

Bayesian fitting

<<use>>""

=
e F - -
- It S~
.
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<<u /s,ef>’§ <<usex> Ssusex ]
& "3 SN
ICostFunction IConstraint IFuncMinimizer
FABADA
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Bayesian fitting: FABADA

Fitting Algorithm for Bayesian Analysis of DAta
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Guidelines & standard for testing fit
minimizers

- How do you know if one minimizer is better than
another for a certain class of neutron facility fitting
problems?

- First demonstration of this is expected by June
2016 (Mantid 3.7)




‘High’ level interoperability

- E.g. SasView/GSAS/McStas/nMoldyn/ASE... linking
with Mantid

- Send-to option




‘High’ level interoperability - McStas/Mantid

LoadMcStas algorithm

& Science & Technology Facilities Council



‘High’ level interoperability - GSAS/Mantid

e SaveANSTOAsCII

e SaveAscii

e SaveCSV

o SaveCalFile

e SaveCanSAS1D

e SaveDaveGrp

e SaveDetectorsGrouping

e SaveDiffCal

e SaveDspacemap

e SaveFocusedXYE

o SaveFullprofResolution

o SaveGSASInstrumentFile
> « SaveGSS

e SaveHKL

e SavelLLCosmosAscii

e SavelSISNexus

e SavelsawDetCal

e SavelsawPeaks

e SavelsawQvector

e SavelsawUB

e Savelauenorm

e SaveMD

o SaveMDWorkspaceToVTK

e SaveMask

e SaveNISTDAT

e SaveNXSPE

SaveNXTomo & Science & Technology Facilities Council
— ISIS




‘High’ level interoperability - Send-to option

MantidPlot - Choose default settings

Mantid

Instrument Directories Curve Fitting Options

List of Current Programs

4 (V| :SansView
arguments --- [file]
saveusing --- SaveCanSAS1D
target --- % SANSVIEWPATH%/SansView.exe
visible --- Yes

Science & Technology Facilities Council
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‘High-high’ level interoperability - ASE

Atomic Simulation Environment

abinit Asap Atonittica
CASTEP ppgh i A -
@)frr o GROMACS Hb
ﬁ i ) \werev
1%.‘ slesta TURBOMOLE Uﬂsp Gaussian Mopac

tip3p

http://www.mantidproject.org/ASE
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Further sentences from Task 10.2

- Guidelines and Standards will be provided for
application programming interfaces (API),
command line interfaces (CLI), graphical user
interfaces (GUI), data formats as well as software
development environments

cience & Technology Facilities Council
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- Application Programming Interface (API)

- Command line interfaces (CLI) - Python

- Graphical user interfaces (GUI) - Qt, reusable
widgets, PyQt

. Data formats - NeXus




Standard for documenting data loaders

Data loaded from Nexus File
Not all of the nexus file is loaded. This section tells you what is loaded and where it goes in the workspace.
The nexus file must have raw_data_1 as its main group and containa /isis_vms_compat group to be loaded.

The workspace data is loaded from raw_data_1/Detector_1 . Instrument information is loaded raw_data_1/Instrument , if available there and not overriden. Also the
NSP1, UDET, SPEC, HDR, IRPB, RRPB, SPB and RsPB sections of raw_data_1/isis_vms_compat areread. The contents of isis vms_compat are alegacy from an
older ISIS format.

Here are some tables that show it in more detail:

Placed in Workspace
Description of Data Found in Nexus file (within ‘raw_data_1’) (Workspace2D)

Monitor Data within groups of Class NXMonitor (one monitor per group) Depending on property LoadMonitors, monitor
histogram data

Detector Data group Detector_1 (all detectors in one group) Histogram Data

Instrument group Instrument Workspace instrument if not overridden
Spectrum of each detector ID NSP1, UDET and sPec within isis_vms_compat Spectra-Detector mapping

Run various places as shown later on, Run object

Sample spe and RsPe within isis_vms_compat Sample Object

& Science & Technology Facilities Council




Software development environments

NMI3-II Now
2014 (Mantid)
Git/SVN Git

Facility based Cloud based

E.g. Trac Github
Redmine

Jenkins Jenkins
Yes please Yes please

CrOSS‘p|athI‘m Cross_pl atfok R

& Science & Technology Facilities Council



Software development - Mantid

GitHub

« Continuous build and testing
— 20+ build servers managed through Jenkins
— Static code analysis
— QOver 8,500 automated unit tests
— Almost 300 automated system tests

« Comprehensive documentation

— Including 675 automated tests on included scripts 0 C()Verlty‘m

— Both online and installed with Mantid
,L/A
\ﬁ :

SPHINX

PYTHON
DOCUMENTATIQN
G, ENERIE®! R
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STFC contributing broader: Tasks 10.2-4

- Visualisation

- Fitting

- Interoperability of software




Challenges facing MD visualisation

- Visualize massive data sets in n-dimensions

- Efficiently handle sparse as well as dense n-
dimensional data

- Operate on such data very quickly

- Usability / customisability for different techniques
- Simulation and fitting

cience & Technology Facilities Council
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Automatic Color Scaling | | Use Log Scaling Minimum 0

[ ] ¥ BinMD
Input Workspace Fe 200 8Knew

Calculate Extents Always Calculate Extents

Axis-Aligned Binning

2 Axis Aligned

AlignedDim0 x,-3.7128,10.1608,50
AlignedDim1  qy,-8.7248,10.1608,50
AlignedDim2 |en,-30,190,50|
AlignedDim3

Non Axis-Aligned Binning
Output Bins 10,10,10

Output Extents -10,10,-10,10,-10,10

Translation

Output Workspace .wBinMD_rebinned_vsi

Parallel

Cancel L 0K |

In-situ rebinning

Maximum 100000 Color Preset

Rebin Scale Cut

signal
1.000e+05
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YFeO3 magnetic scattering

ParaView 4.1.0 64-bit

2] BE» F P& KA D> P B oxoln1123an[19
7 @ signal = X2 J o3 LOBS | 2 @G myshere
opSR 4 X
Pipeline Browser 813 [Layout #1% | + | Color Map Editor 8%
& builtin: A W 3 m
» @ MDA8B0S nxs.
Interpret Values As Categories

Y Mantid ngl
= @ MDscaleworkspacel
@ B CellDatatoPointDatal

Mapping Data

s }
. |
. |
Y Data: | 0.000193411 |
T Use log scale when mapping data to colors
2 Enable opacity mapping for surfaces
_ Automatically rescale transfer functions o fit data
> Color Mapping Parameters
® Lock Scalar Range
o | ColorSpace [ReB
Nan Color (@
S 4 % Discratize
Min | | Max Number Of
Table Values 26
By Number of Bins i
Geometry | Value | Annotation
(0.0
% Integrate
TAXS [v|Min[-01 |Max[01
14,001
Integrate step[0175 |
XAXIS [v|Min[-7  Max|7 ORI o
Deltag
— Animation View X
Integrate step [2 | : —- . —
Mede: | Sequence. | ¥|lo.x.0] (in 1.123 A~-1] (9997615814 |Start [0,K,0] (in 1.123 A*-1): | -8 | £ |£nd (0,K,0] fin 1.123 A~-1):[0907615814 || A |No. Frames: | 10 |
Y-AXIS |v|Min -10  Max|90 — —
[ [ [mme 8 000e+00 6.0200+00 40400400 2.060e+00 8.0000-02 1.900c +00]
f0.0.1 | || Fimexecper -Time | |
Integrate Ii MantidRebinningl |+|  Applied Geometry XML -
| = pisplay (UnstructuredGridRepresental ™|
] 0] || color Map Editor | Comparative View inspector |

Science & Technology Facilities Council
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Inspecting peak integration

m Vates Simple Interface W

= B
View Hep
..' 4 ' Il -;0; ;A ‘\)@
wty ¥/ Automatic Color Scaling Use Log Scaling Color Preset ﬁ[: ) ‘ G
G ::Icn: Threshold Override PC Pick Mode Peaks
2 - MDEWSource 1
2 ) MDScatterPlot1

@ ) MOPeaksFiter 1
@ ) PedksSource 1

@ C M

Propertes Information

Apply & Dcete ?
== Properties (SingePealMarkerSource 1) =
Pogition1 2.43809
Postion2 1.45732
Position3 3.88559

Radius Marker 0.119187

== Display (GeometryRepresentation)

Color elpPeaks_new2
@ Soiid Color v v Run DetiD h k I aveleng TOF )Spacin¢ Int Sigint it/Sigh 3inCounl ankMa *
3132 1124982 200 100 2.00 3.1105 14513.2 2.0278 11930 372.1 L6e403 bank
wy Edit Rescale
3132 1156488 3.00 2.00 3.00 2.0811 9708.0 1.2972 14874 351.0 330.41 8.3e+02 bank
CubeAxes Visble Edit -
| Representaton Surface & - < ’
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Challenges facing fitting

- Usability

- Some documentation aspects missing

Fitting large number of datasets simultaneously
Better minimizers

cience & Technology Facilities Council
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Interoperability project planned

Quantum/Dipole Field subroutine libraries
A

\'4
Simulated Spectra

\'4

Data Fitting
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Challenges with Mantid imaging

- September: first IMAT user

Filters for pre and post processing

- Wavelength dependent reconstructions
3D visualisation

cience & Technology Facilities Council
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Future Mantid Tasks

* Multiple Scattering Corrections

* Better integration with Third Party simulation codes

- VASP, Gaussian, CASTEP, McPhase, SpinW/Spinwavegenie
etc

- Common Language - ASE
« Better use of facility / cloud resources
- Remote desktop — Performance and stability
- Client server Mantid
- Web based Ul

- Parallel visualisation rendering

ce & Technology Facilities Council
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Discussion items

. Standard for a fit function format?

Bayesian fitting guidelines and/or interoperability
library?
Better send-to options

- Any comments to standard for documenting data
loaders

- Visualisation

Discuss other interoperability projects
. Any other?
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