mm Maximising the scientific impact
of large-scale facilities using
software development and
scientific computing.
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Outline:

Scientific impact from Neutrons

_ Role of software & Development
Some key projects

Considerations @ day 1
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DMSC

|

Data Systems
& Technologies

Inst. Control, Data
Acq. & Reduction
(Jon Taylor)

Data
Management
(Tobias Richter)

Data Analysis
& Modeling
(Thomas Rod)

User Office
Software

Copenhagen Data Centre
DMSC servers in Lund
Clusters, Workstations
Disks, Parallel File System
Metworks (inc. Lund — CPH)
Data transfer & Back-Up
External Servers

Instrument Control User
Interfaces
EPICS read/write
Streaming data (ADARA)
Data reduction (MANTID)

File writers (ADARA)
Data Catalogues
Workflow Management
Post-Processing. ..

---- Reduction
=== Analysis
Messaging Services
Web Interfaces

MCETAS support + dev.

Instrurment Integrators
Analysis codes [e.g.
SANSview, Rietveld,...)
MD + DFT Framework

Lser Database
Proposal System
Training Database
Publications Database
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Nature 429, 534-538 (3 June 2004) | doi:10.1038/nature02574; Received 26 January 2004; Accepted
16 April 2004

Natdre bomepage Quantum magnetic excitations from stripes in copper

: 2 ’ oxide superconductors
International weekly journal of science
J. M. Tranquadal, H. Wool+Z, T. G. PerringZ, H. Goka3, G. D. Gul, G. Xul, M.
Fujita2 & K. Yamada2
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* High profile publications

What is “Impact”

» Shorter lead time to publish

-



Shorter lead time to publish

Minimize barriers to publication
Maximise efficient use of beam time
Make life easier for users and staff

Remove single point failures
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« High profile publications

 Access to simulation software.

« Help to use simulation software.

SC generates a factor 3 in neutron citations

correlates to a factor 2 increase in H




O e We don’t expect users to:

develop beam lines
In order to grow our user community we must be

“Pr@dfamﬁmwmﬂ?mMBEWﬁﬂf
to nebtiatipe theoingsattafnbearcieimetfrogeamputatian
—does not requibstaptestiRa @xpeximent: -

Thanks | promise to
ish my data-:- in
nature

If you need help get intouch.
but i'm local cont
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Common data backplane
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Common experiment and simulation data
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Relevant Technologies & frameworks
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All open source :: develop within existing FWs

EPICS

MANTID ADARA !gl Dggitle
% |

McStas

SasView for Small Angle Scattering Analysis
40—0 A SAS Community Project launched from the NSF DANSE effort

@ceph &

github W? Data-Driven Documents

SOCIAL CODING

Pandaas =, Q:',‘ § PANL SCHERRER INSTITOT
5ine2020 NE'U%’S ISIS&‘,Q,.* (==

FOR SCIENCE®
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MANTID DEVELOPER WORKSHOP

Spalfation Neutron Source ¢ ©ak Ridge National Laboratary « Ozk Ridge, Tennessee, USA
January 23,2014

MANTID SCIENTIFIC STEERING COMMITTEE

Spaltxfion Neutron Saurce » Oxk Ridge Naoooal Laboratary = Oak Ridge Tennessers, USA
Januacy £5.2014

U.S. DEPARTMENT OF
EN ERGY & Science & Technology Facilities Council

Office of Science




h‘ et by

H}:J " Mantid Framewark o
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Instrument view

MANTID

Full Instrument description
Workspace history

Multiple workspace types

Box controlled rebin on nD data
Live event view

Algorithms event aware

Slice viewer for 2D data

Python + IPython + Numpy + SciPy
ParaView
OpenMP

User extendable




' )55 H2020 projects
* PaNDAs

Federated data storage and analysis infrastructure

e SINE2020 :Data JRA (Thomas Rod)

Automated Workflows and data analysis pipelines




SINE2020

World class Science and Innovation with Neutrons in Europe in 2020

EU Horizon 2020 proposal (INFRADEV-4)

Five main partners:

sl 7))oucH

NEUTRONS |
FOR SCIENCE

neutrons experiments

Ready for ESS in 2020

Interoperable software for
data processing

EUROPEAN

je$ SPALLATION

SOURCE

PAUL SCHERRER INSTITUT

Qg =

ILL+FZJ+PSI
ESS

FZJ

ILL

ISIS

PSI

Mantid for continuum sources
SANS (SASView)
Reflectometry (BornAgain)
Modelling (nMoldyn)

QENS (Mantid)

Imaging (MuhRec/KipTool)
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Interoperable Data Treatment Software for the
European User Community

Experiment Data Workflow: Ensure that different components work seamlessly
(1 FTE) together.

Feedback from real time data analysis for automated control

- -~

’ ) Modeling (1 FTE)

Data acquisition |:> Data reduction Data analysis

(1FTE) (2 FTE) (4 FTE)

a) Comply with a) Converge on a) Support data analysis soft-
NeXus data Mantid as far as is ware for main areas.
format con- reasonable at all b) Enable interoperability by
vention. facilities (another complying to standardized

b) Enable con- component may interfaces.
trol software be required). ¢) Interface to modeling and
to accept in- simulation software.
structions d) Enable real time data
from real-time analysis.

(| data analysis. e) Prototype web interface.

PaNData (supported through FP7): The efficient data workflow will be build on data cataloguing
\software and policies developed in PaNData that allows data to be found across facilities.




Supporting development of existing programs

ESS will support (distributed) development of existing
programs by hosting software development environments

— Web sites, repositories, build servers, etc

SASView and McStas will be the first two projects supported in this way

ALL YOUR BU
ARE BELONG
TO ME !




High availability Infrastructure




A not extensive list of experimental

requirements

Experiments
Temperature / field / pressure dependent measurements of

diffraction

INS

reflectometry Data rate
SANS. & compute

requirement
Generation of 4D data volumes, step scan / continuous rotation mode

Back projection reconstruction imaging

Experiment set-up modes
Real time Laue mode.
Real time motion scan mode.
Sample location and centring.

Slit scans
39
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Towards “Real Time” processing /
Visualisation Modelling

Considerations::

Data rate
Compute availability
Architecture

Usability :: UX & Ul

-



Lattice excitations experiment and empirical modeling

EUROPEAN
Accepted far Journal of Applied Crystallagraphy (2013)
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The Interpretation of Polycrystalline Coherent Inelastic Neutron
Scattering from Aluminium

Aathiors

Daniel L Roach®®, D Keith Ross*, Julian D Gale” and Jon W Taylor®
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Vilratenst Feequency (cm ‘)

GULP fitting cycle
~60s

'
<

(g aapvniy Sasy

Vil wtbumad Frosueney (om ')

W (T thomal wikts of reciprocal Iattiee sectur)




D Wiy

 Worst case 48 hrs for reduction . .

1x 200+ Gb file 1x 200+ Gb file

Q pypt Generation of 4D data volumes in RRM

Oor MANTID + hrs

Energy Transfer (meV)

R 05 Q?(’|un)5 1
2-300 files per ei 2-300 files per ei
~200mb each ~200mb each




Intensity (nfcm?/s/ster/A)

x1013
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e« ~10°n/s/cm?
e ~600k channels



schematic of control at a parallel event based source like ESS

Instrument Data
Network

Machine timing

Network

Epics

Network

Chopper I0OCs

Events Events Chogper Chozpper Cho1pper Events
Slit 1 Speed 3 Speed 2 Speed 1
Blade 1
Blade 2 Delay 3 Delay 2 Delay 1
Table / Gonio Balde 3
Blade 4 Phase angle 3 Phase angle 2 Phase angle 1
Ba Hor Gap Park on/off Park on/off Park on/off
k3 Ver Gap
T sample Veto set Veto set Veto set
T Regulation
Veto active Veto active Veto active
Phi
Chi
Theta
Gas flow

Field
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W Wy Data Network

* Machine timin
Network
[ ] A Epics
T [ Network
‘ Live Data
reduction

IC server side IC C_Ilent m“ Live
A ‘ side i visualisation

Online Data MANTIC

Pandaas compatible reduction —
Agg regator | type VM N, I-J
‘ infrastructure Streaming file 1% s
service

Stream Management
server

mMANTID

ESS Instrument Data Stream



Concluding remarks
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Software is essential for impact

Collaborative development maximises impact

_Existing projects essential for ESS



