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Once upon a time ...

« Emalls, portable
disks, a simple web
page were all you

A | \ﬂ & 9|z FW: Exabyte tape readers - Message (HTML) o= X3 n e e d ™

‘ File | Message [~ 0
x i Reply = (33 2013-08-CIF-Dat... 53 &~ (XMark Unread a& 3 .; )
5 ,@‘ Reply All 3 To Manager % ., ’T_| e;i Categorize v = 0 \
%v Delete 5 B, t = Move Translate Zoom
i3 Forward < 34 Team E-mail v ~ B~ | ¥ Followup ~ - > 3¢
Delete Respond Quick Steps ¥ Move Tags 2 Editing Zoom
From: SIS oo Sent: Thu 04/04/2013 08:59
To: SC Dept. (All)
Ca e et e
Subject: FW: Exabyte tape readers
SR )
From: _..... g . i &
Sent: 03 April 2013 16:26 e
To: STFC Enquiries
Subject: Exabyte tape readers
Dear Sir/Madam,
I am making a technical enquiry about work which we performed on Station 8.2 of the Daresbury
Synchrotron 1996.
Our team, headed by myself were given a three day "session” on Station 8.2

(SAXS/WAXS). At that time, all results were recorded on Exabyte tapes. Althoug I still possess the
tapes which we recorded during our session on Station 8.2, I no longer have access to an Exabyte reader.
Thus, I am not able to access the information which we recorded in february 1996. Are there any still
functional Exabyte readers at Daresbury Laboratory? Are the data still held on a central computer/data
store at Daresbury?
I shall be in It would be easy for me to bring the tapes to
Daresbury at that time for the purpose of transcribing the information from the Exabyte tapes to a CD or
U.S.B. memory stick.

I await a replv at vonr convenianca

Thank you,

o e 1 NIS WoOrked quite well in the first 20 or so years of ISIS.
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The age of managed data at RAL

The paradigm, societal, and technological changes over time
have made a major impact :

UK eScience programme __ Emptyarchives

The 4" paradigm: Data- —
Intensive Scientific Discovery = &
Data, data everywhere
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Facility Data Lifecycle
N

Metadata Catalogue

Pul)lication
Proposal
Approval
Data
analysis
Scheduling Data
Experiment reduction
..
ICAT Traditionally, these steps are decoupled

from facilities. However, they are

http://www.icatproject.org key to derive useful insights.



http://www.icatproject.org/

Managing Data Processing Pipelines

i3 R G Y T |ssues:
" ’ |>< . Raw data 1. Valuable data amongst noise
 E— = )\,\«\' 2. Software version
| | 3. Data provenance
e . i . 4. Distributed analysis
“@s  Derived data :
. 5. Complex and dynamic
workflows
| 6. Usability of tools
=) (*M;lzm::w) (=) Resultant data —

Credits: Martin Dove, Erica Yang (Nov. 2009)

[N

Credlt Phil Withers, Andy AIderson Sam McDonaId




Infrastructure for managing data flows

A

Segment 3D mesh + Predict + Compare
Scan + Quantify Image based Modelling
Data Petabyte Parallel HPC Visualisation
Catalogue Data storage File system CPU+GPU

Infrastructure + Software + Expertise!

« Tomography: Dealing with high
data volumes — 200Gb/scan,
~5 TB/day (one experiment)

« MX: high data volumes, smaller
files, but a lot more experiments

« Hard to move the data — needs
to be handled at the facility?

Some mage credit: Avizo, Visualization Sciences Group (VSG)


http://en.wikipedia.org/wiki/Avizo

Managing Processed Data
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PaN-data ODI- an Open Data Infrastructure for
European Photon and Neutron laboratories

Federated data catalogues supporting cross-facility, cross-discipline interaction at the scale of atoms and
molecules

* Unification of data management
policies

* Shared protocols for exchange of
user information

® Common scientific data formats

* Interoperation of data analysis S LE”_ @ﬂﬁl

software SYNCHROTRON

* Data Provenance WP: Linking Data
and Publications

* Digital Preservation: supporting the . . AAEEER
long-term preservation of the diamond ]

research outputs |

Science & Technology Facilities Cuurtci\I

r@' HELMHOLTZ
ZENTRUM BERLIN
fur Materialien und Energie




ICAT and CSMD

The Core Scientific Meta-Data Model
(CSMD) is a study-data oriented
model which has been developed at
STFC since 2004.

It captures high level information
about scientific studies and the data
that they produce throughout a
facility’s scientific workflow.

It is a key aspect of the ICAT, a
software suite designed to manage
the cataloguing and (continuous)
access to facilities data.

ICAT Schema

Investigation
Investigator

Topic and Keyword
Publication
Sample
SampleParameter
Dataset
DatasetParameter
Datafile
DatafileParameter
Parameter

Application, Datafile, DatafileF ormat, DatafileParameter, Dataset, DatasetParameter, DatasetTvpe, Facility, FacilitvCvele, Group,
InputDatafile, InputDataset, [nstrument, InstiumentScientist, [nvestizgation, [nvestizgationParameter, [nvestigationTvpe,

InvestigationUser, Job, Kevword, NotificationRequest, OutputDatafile. OutputDataset. ParameterTvpe, PermissibleStringVahe,

Publication. RelatedDatafile. Rule. Sample. SampleParameter. SampleTvpe. Shift. Studyv, StudvInvestisation. User, UserGroup

http://www.icatproject.org/mvn/site/icat/4.2.5/icat.core/schema.html



http://www.icatproject.org/mvn/site/icat/4.2.5/icat.core/schema.html

2.3. NeXus class definitions » 2.3.1.2. NeXus Class Specifications »

Application Definitions

A description of each NeXus application definition is given. NeXus
application definitions define the minimum set of terms that must
be used in an instance of that class. Consider the application
definitions as a contracr between a data provider (such as the

Nexus and CSMD

NeXus

beam line control system) and a data consumer (such as a data NXxraylens
analysis program for a scientific technique) that describes the
information is certain to be available in a data file. |
o NXarchive Nxarchive
o Nxdirecttof |
o NXfluo
» NXindirecttof Show Source
« NXigproc NeXus: Manual 3.1 documentation » 2. NeXus: Reference Documentation » 2.3. NeXus class definitions » previous | next | index
o NXlauetof 2.3.1.2. NeXus Class Specifications » Application Definitions »
= Nxmonopd NXsas
* NXrefscan version category extends groups cited -s
o NXreftof 1.0b application AXobjecr NXcollimator, NXdata, NXdetector, NXentry, NXgeometry, NXi
o NXsas MXmonochromator, NXsample, NXshape, NXsource
Wxsastot Tabe Of Contens__|
° mAsAslE This is an application definition for raw data (not processed or reduced data) from a 2-D small angle scattering
o NXscan : N N : ; NXsas
I instrument collected with a monochromatic beam and an area detector. It is meant to be suitable both for neutron « NXsas Members
o NXspe
" SANS and X-ray SAXS data. » NXsas/NXentry Members
. sqom
o NXtas It covers all raw data from all SAS technigues: SAS, WSAS, grazing incidence, GISAS b ll\{n)e(:nabselrl:)(entry[Nmnslrum
« NXtofnpd symbol list [l I:I'l)e(rsﬂahse/rl:)(en[ry/N)(sample
* Nxrofraw No symbol table. » NXsas/NXentry/NXmonitol
» NXtofsingle
DL source: Members
e NXtomo » NXsas/NXentry/NXdata
Nk Members

NXtomophase

NXtomoprog  svnid:
* NXxas Id: NXsas.nxdl.xml 1165 2012-09-27 18:12:40Z Pete Jemian

Structure of NXsas

WXsas (application definition, version 1.b)
(overlays NXentry)
HXentry
fentry
definition:NX_CHAR
end_time :NX_DATE_TINE
start_tine:lIX_DATE TIHE
title:NX_CHAR
data: iXdata
data --> /NXentry/NXinstrument/NXdetector/data
instrument: IXinstrunent
name:NX_CHAR
collimator:NXcollimator
geometry:liXgeometry
shape :NXshape
shape:IIX_CHAR
17 size:NX_FLOAT

Nexus Application

NXsas/NXentry/NXinstrum|
Members
NXsas/NXentry/NXinstrum
Members
NXsas/NXentry/NXinstrum|
Members
NXsas/NXentry/NXinstrum|
Members
NXsas/NXentry/NXinstrum
Members
NXsas/NXentry/NXinstrum|
Members

Frevous wpkc___|

NXreftof

CETI.

NXsastof

Profile for SAS

http://download.nexusformat.orqg/

omography
¥ DESYtomography.hs
¢ @ NexusConfigurationLogs

;ﬁ‘} Nexus__entry__1_XML

¢ @ entry

¢ @ control
B gata
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B rotation_angle
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[EX experiment_identifier
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o- €4 insertion_device
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o- G4 sample

o- €4 source

[B1 program_name
[E2 run_cycle
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&R rotation_angle
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&R x_transiation
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Powder Diffraction
) DESYpowderdiffraction.hS
¢ @ NexusConfigurationLogs

Small Angle Scatering
¥) DESYsashs
¢ @ NexusConfigurationLogs
&) Nexus__entry__1_XML
¢ @ entry
¢ @ control
& integral
&1 mode
&8 preset
¢ @ data
B cata
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Bl end_time
L experiment_identifier
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o~ € cetector
o~ €4 insertion_device
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&l name
o €4 source
& program_name
2 run_cycle
¢ @ sample
&R sequatorial_angle
] chemical_formula
&l name
& type

[ start_time

&) Nexus__entry__1_XML

¢ @ entry

¢ @ control
& integral
& moge
BB preset
¢ @ data
& data
&2 polar_angle
&1 definition
] end_time
&1 experiment_identifier
¢ @ instrument
o~ G4 crystal
o~ €4 detector
o €4 insertion_device
&1 name
o €4 source
&1 program_name
&2 run_cycle
9 @& sample
[81 chemical_formula
[&2 name
&R rotation_angle
= tyoe

1 start_time

B z_transiation

f
&1 title
¢ @ user

[E] adaress

e
¢ @ user
{5 address
[} amliation

[} name

e
¢ @ user
[#] adaress
[ affiliation

] name

PaNdata-ODI del

Iverable
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ICAT Tool Suite and Clients

Desktop app
ICAT
Clusters/HPC Job Portal
Disk
| IDS
(ICAT Data
Tape Service)

Science & Technology
@ Facilities Council

TopCAT

(Web Interface to
ICATSs)

ICAT APIs

_
ICAT

diamond

ICAT Data Explorer
(Eclipse Plugin)

ICAT + Mantid
(desktop client)

http://www.mantidproject.org/
http://www.dawnsci.org/
https://code.google.com/p/icat-job-portal/

T a[Ndata

NEUTRONS,

Photon and Neutron
Data Infrastructure




Ontology for Facility Science

Facilities, instruments, and techniques
(applications: cataloguing, searching, and linking)
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Credit: Brian

DOI Data Access Process
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PHYSICAL REVIEW B 84, 075219 (2011)
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properties of oxygen-deficient EuQ
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of thickness. The magnstic moment, messursd
found to decrease with reducing thickness. Ou
the reduced number of nearest neighbors, hand
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Investigation title: Magnetic moment of Eu in spin

L INTRODUCTION

! dectroa-doped EuO is nguuconiuclo(nmh under| DataCite
and i 2 onduclmg .

transition, across which the resistivity drops by & | Filter
orders of magnitude’” and the conduction electroas bd 3 incator uments found in 31ms
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for efficient spin filtering ** Electron doping increas{ datacenire REB20232: Magnetic mament of £
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Ruderman-Kittel-Kasuya-Yosida (RKKY) coupling be)
the Eu 4f spins.®? In thin films and interfaces. thesy
damental magnetic properties can also be influency
additional factors, such as surface-induced modification
crystalline eavircament and nfm; band structure.' 25

magnetic proximity effects.’™"* These interface effects pualizher F doi:10.5268/1515.E.24079772
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itinerant fesromagnets'® or transition metal oxides, ! i BLSTFC - Science and Technolagy Fac
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and magnetic moment per Eu atom. m{d), in ds

thickness d of layers of oxygen-deficient EuOr . inte
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&d not show a thickness-dependent vanation of these mal
properties. We find that band bending. the reduced num|
arest peighbors at the interface, and a spatially nonur
spin-exchange coupling are the primary causes of the thi
dependence of Tc(d) and m(d), due to the increased ry
importance of the interface. We are then able to estimate’
tial exteasion of 9 nm for the effective spin coapling in Ey
This paper is organized as follows. In Sec. 11, we de)
the growth process and the experimental details of the
surement techniques. Section 111 discusses the experir)

results, in particular the thickness-dependent measurem|
the magnetic moment and Tod) of EuO,_,
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Data Access and Open Access

& Science & Technology Facilities Council
< ISIS
“Access o the orine catalogue willbe

restricted to those who register with
:

| STFC/ISIS as users of the on-line
catalogue.
*Access to raw data and the associated
metadata obtained from an experiment is
1.1 This data management policy pertains to the curation of and access 1o exp reStrICted to the experlmental team for a‘
metadata collected and / or stored at the 1315 facility. perlod O.I: three years aﬂel‘ the end O.I: the
1.2 Acceptance of this policy is a condition of the award of beamtime at 1515 . . .
1.3 Users must nof attempt to access, exploit or distribute raw data or metadatg experlment Therea‘ﬁ:er’ It WI” become
to do so under the terms of this policy. pubIICIy aCCESSIb|e
1.4 Deliberate infringements of the policy may lead to denial of access to ISIS ‘ y R
s Defintions *The term ‘long-term’ means a minimum of
For the purposes of this policy: ten years.

2.1 'raw data’ are data collected from experiments performed on I1SIS instrumen
includes data that are created automatically or manually by Facility-specific soff
expertise in order to facilitate subsequent analysis of the experimental data, un

Data Policy

ISIS data management policy

1. General principles

2.2 'metadata’ is information pertaining to data collected from experiments perf
instruments, including (but not limited to) the context of the experiment, the exp
accordance with the Data Protection Act), experimental conditions and other lo

2.3 the term ‘principal investigator' (P1) pertains to the Pl identified on the 1SIS €

2.4 the term ‘experimental team’ includes the Pl and any other person to whom

http://www.isis.stfc.ac.uk/user-office/data-policy11204.html
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Outlooks

Developments that will influence how the data is managed

Facilities offer complementary
experimental techniques for a single
beamline (e.g. tomography+diffraction)

Users increasingly use multiple facilities
leading to the need for multi-stream data
fusion and processing

Neutron X-ray
diffraction diffraction

Computational needs of experiments e S
The rise of data intensive experiments and XK YR
computation V8, 0, &
. Real time data processing for live }\r\b/}/ <N
experiments High-quality structur
refinement

. Streaming data processing
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