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X-ray FIuorescence data taken at Stanford Synchrotron
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Archimedes Palimpsest TED by William Noel

[deas worth spreading WATCH  DISCOVER “Data is going to
die if it’s not used,
so you want your
data to be as
easily usable as

Add to list possible, and a
Creative Commons
license is an
integral part of

hl
Revial Netz and Wiliam Noel
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Revealing the Blueprint
of Modern Science




European Open Science Cloud (EOSC)

HECOMMEMNIDAT IOINS 1
Innovative Funding & ‘ INCLUDED IN THI ‘

Husiness Models

GOVERNANCE MODEND

OBRIECTIVES OF
‘ GOVERNANCE

EOSC

DECISION :
STRUCTURE & | 2
FLOWS 2

INTERNATIOMNAIL
AGRFEMENTS SECURITY

ASPECTS & —
BUSINESS B e it SECRETARIAT
continutty | PARTICIPATION LoGISTICS &

=== Commission

Research and Innovation
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Increase openness,
integrity, and
reproducibility

of research
“Making FAIR

Data reality”

\\ﬂ\\
PanoOSscC



The MNational Acaderiies of

SCIEMCES » EMGIMEERIMG - MEDICIME

CONSENSUS STUDY REPORT

Reproducibility
and Replicability
In Science

This project has received funding from th

Open Science in USA

ABOUT + ISSUES + I

Press Release
President Signs Government-wide Open Data Bill

Posted on January 14, 2019 by Jessica Yabsley

Washington, D.C. - Today, President Trump signed into law the Foundations for Evidence-Based Policymal
(FEBP) Act (H.R. 4174, S. 2046), which includes the Open, Public, Electronic and Necessary (OPEN) Governm
Data Act (Title II). The package passed Congress on Monday, December 31, 2018.

vernment Data Act requires all non-sensitive government data to be made available in op

machine-readable formats by default. It establishes Chief Data Officers (CDO) at federal agencies, as well a

CD aw'’s mission is to improve operational efficiencies and government services; € oS

increase public access to government information, and spur innovation and entrepreneurship. This is a wir

evidence-based decision-making within the government.
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PaNOSC factsheet

Call: Horizon 2020 InfraeOSC-04

Partners: ESRF, ILL, XFEL.EU, ESS, CERIC-ERIC, ELI-DC, EGI / = S
Description: cluster of ESFRI Photon and Neutron sources — § oV TN

FOR SOCIETY

Observers/non-funded: GEANT, EUDAT, national Rls
Linked 3rd parties via EGI: DESY, STFC, CESNET
Status: Started 1/12/2018

Github: https://github.com/panosc-eu

Home page: https://panosc.eu
Twitter: @PaNOSC_eu #PaNOSC
Budget: 12 M€

Coordinator: ESRF

Started: 1/12/2018

Duration: 4 years

photon and neutron
open science cloud

) | spaLLaTion

Eur p SttgyF um
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PaNOSC works closely with
the PaN sources in Europe
to develop common policies,
strategies and solutions in
the area of FAIR data policy,
data management and data
services, integrating them
into the EOSC.

PaNOSC
goals

Full FAIR ® Increase of RIs’
compliance : impact by
opraN hSUPPO';‘(')nSC encouraging
S shaping data reuse
scientific data sehices for
‘ users needs ®
Innovative Collaboration
data services Sharing of best with EOSC o
at Rls and as practices for projecisia N
10 This project ha par‘t Of the open dCItCI Shore panosc

EOSC policies outcomes



Data management enables WP2

On-site
data analysis

Publications Data mining Al

Open Data
Analysed Data
Digital Objects

Federated catalogues

Reduced Data
Archived Data

On-site data reduction

Data + metadata catalogues =—————— R3wW Data

o

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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FAIR Data Management WP2

Findable Accessible Interoperable Reusable

. e
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PID Open Licence  pich Metadata E-Logbooks
[DOI] Downloadable Machine

friendly
S

* This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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Dataset

U\ /Datasets

Data catalogue WP =

el /Datasets/{id}

Fair Data API development T
Identified two sides of EOSC Integration: EE ez

. m /Datasets/{id
Harvesting Data by EOSC Agents and Repos ,Datasety;di

FAIR Data Search to be federated porniee

Existing catalogues and their capabilities as well as third- o

Show/Hide List Operations  Expand Operations

Patch an existing model instance or insert a nedePr<:3
Find all instances of the model matched by filterTro e ddta source:
Replace an existing model instance or insert a new one into the data source.
Create a new instance of the model and persist it into the data source.
Patch attributes for a model instance and persist it into the data source.
Find a model instance by {{id}} from the data source.
Check whether a model instance exists in the data source.
Replace attributes for a model instance and persist it into the data source.

Delete a model instance by {{id}} from the data source.

Check whether a model instance exists in the data source.

Name

party options for implementations have been surveyed. v bitsiens

v mx entry
» ax event_data_detector_1
~v features
v ax instrument

NeXus Survey for Ontologies ofitivi

» mx chopper_2

Facility practises and plans around file formats are being v 0 chopper.3

shared in sessions with partners. Identified commonalities "
can be applied everywhere and inform the catalogue ;
search task (see https://nexusformat.org ) - e rtton e

13

> delay

depends_on

name
ntp_to_mrf_comparison

radius

slit_edges
slit_height
o slits
- top_dead_center
a transformations
chopper_4
chopper_ 5

B e vy

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant argireement No. 823852

Type Shape Value
NXentry

NXevent_data

uinté4 3 Compresse

NXinstrument
NXdisk_chopper

NXdisk_chopper File
NXdisk_chopper

NXlog Physical
string scalar "/entry/instru...

string scalar "Juelich, WF...

int64 scalar 0

float64 scalar 300

NXlog

float64 12 Compressed...

float64 scalar 130

int64 scalar 6

NXlog

NXtransformations

NXdisk_chopper

NXdisk_chopper ® HDF5

P3anosc



PaNOSC has 6 data catalogues with different APls + Uls

toea

i Datasct List @D Data  egperimental Buiqensrars

Portal

Global Search Expe

a3 aznn

Search
5006 proposal(s) found with the given criterias (sorted by proposal number)
Oinclude experiments without data.
" ) ) ® search 1-01-122 - In-situ analysis of Ta produced by the FFC Cambridge Process
= Date Name Definition Fies . Sz  Downlosd - @ [ esen ]
1-01-126 : Stress ageing of a 15-5-PH martensitic stainless steels : SANS study of precipitation ans spinodal decomposition na s bk
:
a mesh AFAMIN-revi 851 1 1719726 2 56 MB m Q ek el ) 1-01-127 : Omega phase particies in LCB titanium alioy T G asr
All roles ~| | 1-01-129 : The study of the phase diagram for Fe-Al-Ge alloy. Its relation to the mechanical and magnetic behavior. )
Alcycies C:D | | 1-01-130 - Application of neutron powder diffraction to the characterization of impuise atomized A-Cu-Sc droplets
Summary Crystallography Meladata List Files DOl Instrument ~ | | 1-01-131: Comparative study of nanofeatures in ODS-FeCr alloys produced by different powder metallurgy based routes
Al Instruments 1-01-132 - Early stages of precipitation in Ni-rich near-equiatomic Ni-Ti shape memory alloys
Number / Title / Abstract (?)
1-01-135 - Internal stresses after welding for age hardening materials: advanced ions vs neutrons
g mesh- e i sl
Name . T . Proposer (?) 1-01-137 : In situ diffraction during casting: determination of rigidity point in grain refined Al-Cu alloys &
revi- - Attached documents (?) 1-01-139 : Magnetic ordering in Ni-Co-Mn-Sn-based ferromagnetic shape memory alloy (FSMA) )
8611171972 1-01-140 : Structure of high entropy alloys 8 Pzaws Min
Definition Data Metadata or Numor (?)
Stant . 3 1-01-142 : Precipitation kinetics in a direct strip casted steel ) s
P -—_,r T 1-01-146 - Spatial distribution of nanoparticles in ODS steel tubes ) e
End e Search 1-01-147  High entropy alloys — novel obtaining techniques & v i

Experiment Information

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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_ WP3
PaNOSC common API across all sites

N

open science cloud

Common API to search across all PaNOSC catalogues

* This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
15



Data Analysis Services - choices

demo = InteractiveGeomigeom, run)

* Jupyter Notebooks

Figure 1 |

Train ?9498615[132] pulse 004

 Remote Desktop in Browser - TS
.| IIBEETE s omy
. L, IREE L TE
 Remote data analysis portal BE g o
B T
i
o Bl

BREAE cegegimn

200 400 600 800 1000

TUCPRO2: "Data Exploration and Analysis with Jupyter Nothogl_@m.JJHJ

1750

1500

1250

1000
730
500

« HDF5 and visualisation in notebooks

250

WEPHAO057: “Building a Data Analysis as a Service Portal” c..;fj:;ﬁ e

/N
A\
This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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Simulation services

SIMEX: Start-to-end photon
experiment simulation library

(python)

McStas-script: python API for
Neutron ray-tracing with McStas

OASYS: Wavefront propagation
for beamline design (WISE)

EPOCH particle in cell +
McStas: Simulation of laser
driven neutron sources and ray
tracing

ley [m]

Q.

&
©
n

—0.01 A

—0.02 A

This project has received funding from the European Union’s Horizor —0.03 T

- VINYL

S

Actor

WP5

Simulation platform (jupyterHub, knime, oasys, eneutrons)

Tasks 4.3. 4.4
Task 5.5

¥

API layer (ASE, SIMEX) + Data Model (SYNED, neXus)

Task 5.1

\4

Computing resources IJ\>

Y Y

Y

Source and T?:jr:cptl:ry
beamline :
simulation Sim/model —

Task 5.4

Tasks 5.2, 5.3

Data formats, metadata standards, Task 3.5
FAIR principles Task 5.1

Scattering in sampte

Simulation of

scattered
intensity
Task 5.4

Task 5.4

Photon/
Neutron
database

@PMD)

A

trajectory
(NOMAD)

o

Sim. Data
Catalog
(neXus)

Exp. Data
Catalog
(neXus)

an detectar

0.03

0.02 A

0.01 A

0.00 A

Detector y [cm]

-40

-0.020 -0.015 -0.010 -0.005 0.000

0.005

Sample x [m]

0.010 0.015 =20

20
Detector x [cm]

40

0



WP6
EOSC Integration — AAl i.e user identity

« AAI = Authentication and Authorisation Infrastructure
 Critical if we want to identify people and define roles

« EOSC must solve at least the AAI problem

o

* This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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Networks - Services « People

-

Identity
Provider

eduTEAMS
Membership
Management
Service

EBERRIRRERTRTRERS S o\ T

eduTEAMS
Proxy

eduTEAMS
Identity Hub

eduTEAMS
7 DS

Credits: Christos Kanellopoulos (GEANT)

GEANT Step-Up
Authentication
Service



EOSC Integration — Data transfer WP6

e 3 uses cases :

1. User driven data transfer (e.g. Globus Online)
2. Data archiving for Rl (STFC as the archive center)

3. Transfer from Rl to compute facilities on behalf of users (i.e. based on the
scenario where users perform analysis on a different infra than the one of
the Rl where the data have been produced). Currently exploring OneData,
dCache and simple solution without caching (webdav)

/s

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘
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PUMA publication metrics

« Publications and citations per ILL ILL Library Web of Google
iInstrument ~ proposals ~ Publications ~ Science ~ Scholar
° DEIay bEtween a proposal and PDF f’a‘a oor 'data PDF"data (Tene data
a publication Anbie-bracion: © - et
« Countries and laboratories which Completion - e secion

use ILL (ESRF, ...) data

o Look for potential new users

 Scientific trends

- Impact factor per science
facility

21

Remove duplicates
Persons

Homogenize - Instruments

Laboratories
Formula

P e——T—

/s

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 823852 pa n OS‘



-learning

e-neutrons.org
Wiki with neutron scattering theory
Web instrument simulation using McStas
Quizzes using both theory and simulation

Migration to ESS servers underway
Extensions:
« Support for Jupyter Notebooks

* Integrate data analysis services
* Integrate simulation services

22

]
Apple Remote ...e (kickstart) SpinW  Software for ...lel Computers  Studerende seo... | Dikutal.dk Bachmann N S..4896 | eBay Bachmann Tr

Instrument

Logged in as mcstas (see recent simruns)

ANSsimple (click for documentation)

'y 1 1 o
1 1
= e
u
A fM
\ —Parameters for SANSsimple
r

pinhole_rad [m] : 0.004 radius of the collimating pinholes (0.004)
LC [m) : 3 length of the collimator - distance between pinholes (3)

im] & e-neutrons.org ]
i \ N DTU R12 Pro...tion NYPROD  Move MS offi..mors Forums How To: Inst...umors Forums  How to install..on dell d610?  Tradlest netvaerk My current n...oogle Groups  Rocrail - Inno...laser (28-03) Railroad Line Forums >
M I i d Wi ] & Mcstas Talk Preferences Watchlist Contributions Log out
ﬁ' Page Discussion Read View source View history Q
rRGEieIE Inelastic nuclear neutron scattering es in the sample as
One of the early successes of neutron scattering was the study of dynamics of matter, in particular phonon dispersion relations. Here, the vibrational frequency (or phonon
e-neutrons.org energy) is deduced from the change in neutron energy through the principle of energy conservation. Hence, for the study of dynamics we are dealing with inelastic neutron
Moodle course page scattering. itted beam (1)
Wiki main page i i . & g i " . . o
Recent changes This page naturally leads to the description on the Scattering from lattice vibrations page of neutron from tised lattice or pi . The related topic of
Random page inelastic neutron scattering from diffusion and molecular motion is not covered in this version of the notes.
thop Instrumentation for the general field of inelastic neutron ing is ibed on the ion page.
Quick links )
Introduction Contents [hide]
Basic scattering 1 *Scattering theory for nuclear dynamics
Providing neutrons 1.1 *Scattering from initial to final state
Instrumentation 1.2 *The observable nuclear cross section
SANS
Reflectivity
Crystal diffraction . .
ey *Scattering theory for nuclear dynamics
Inelastic scatteri ) . . X ’ . . N .
::‘):::::n:;:‘: We will now return to the basic scattering theory from the Basics of neutron scattering page to derive the equations that govern all inelastic scattering from nuclei.
Magnetic scattering . R
Elastic magnetic *Scattering from initial to final state
Inelastic magnetic
Mook G In the master scattering equation on the Basics of neutron scattering page, we derived the starting equation for the inelastic cross section:
Simulation projects d? o ki m 2
3 n - 2
Exercises 1 TSV % = (—) A |\VIweds )| 8(Es, — Ei + ho).
dQdE; it ki 2”,‘2 K 3 ‘I | )l e d
Tools _
e o We begin by expanding the expression for the nuclear potential on the Small angle neutron scattering page:
Related changes
Special pages A 2nh*
Permanent link @ V= g Z bjs(x ~ R;),
Page information J
Print as PDF .
where R; is now the operator for the position of the j'th nucleus. We use this to expand the matrix element in the inelastic cross section:
Print/export 2
Create a book 3) |< Ay |V|y/,/1{ )|
Download as PDF 2 hz 2 2
Printable versi 7 3
(2 Y (el fwese-romerd )|
Jj
27k \? i 3
=( . . biby (Ailexp(~iq - Ry)|Ac ) (Ae|exp(iq - R[4 ).
i
If all nuclei were fixed in position, we would now reach the diffraction cross section by summing over the (in practice unmeasurable) finite states of the lattice, l4), since the 8-
function in (1) would factorize out and vanish by integration. However, we cannot do this simple calculation now, so we need to take a more difficult path. We rewrite the
C) .
troublesome delta-function in (1), using 278(a) = /", exp(iax)dx (following Squires!!] 2.3):
1 © (ks — Ea)t X
() 8Ey, —Ei + ho) = =— exp( ——— ) exp(—iwt)dt. \
2zh J_o
Now, we utilize a rather intuitive identity from quantum mechanics, valid when |4) is an eigenstate of the Hamiltonian H with eigenvalue E;: P S C

This project has received funding from the European Union’s Horizon 2020 research and infnovation programme u&gi(e%%&?ggﬂgﬁiwent No. 823852




Our Vision - layers of scientific clouds

v v Ps

EOSC AAIl Service  Jupyter notebook Container
Service Service

/
/

/ >
L 2/ -

EOSC

EOSC Metadata EOSC Data EOSC Software
Catalogue Service Storage Service Catalogue

European Open Science Cloud

PaNOSC

v v

b | o

| | o

1 ol g ' 1—o-1 o AN u se rs
0 0
0ot 0" 0ot 0"
N R Y . WO G ' P !
o o o o
:‘E p 1 :‘ ON D S : X "
K \ a 1 EOSC AAI Service Jupyter nqtebook Container EOSC AAI Service  Jupyter notebook Container EOSC AAl Service  Jupyter notebook Container
° o 1V R Service Service Service Service Service Service
. EuropeanOpen Science Cloud Photon - = L - \
| o 1 1 l Q 1
and Neutron Data Services 01 P N 0 S
[ ARdNetrohJay Aamvions 1y a C ‘ : . A\
Y A S 5 B Local Metadata Local Data PaN Software Local Metadata Local Data PaN Software Local Metadata Local Data PaN Software n
°C e Q CIOUdS Catalogue Service  Storage Service Catalogue Catalogue Service  Storage Service Catalogue Catalogue Service  Storage Service Catalogue a
o 9 ) 6 @

ESFRI Local PaN Open Science Cloud (PaNOSC)

ESFRI Local PaN Open Science Cloud (PaNOSC) ESFRI Local PaN Open Science Cloud (PaNOSC)



1. FAIR data management is an
essential part of (Open) Science

2. We need to implement FAIR data
management at the source (collect
metadata, curate data with PIDs etc.)

3. Data Management is the foundation

for Data Analysis as a Service

\m\
PanoOSscC




“Best of all is to win (Data Management
of Petabytes for decades). But if you
can't win, then you should fight for a
noble cause because then you 1l be

remembered.”
Hyperides

[Archimedes Palimpsest]
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