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STFC e-Science Centre

Exploit e-Science technologies throughout STFC’s
programmes, the research communities they support and
the national science and engineering base.

o Especially ISIS (Neutron Spallation Source), DLS
(Synchrotron X-Rays), CLF (Lasers), CERN

« Grid, HPC, Data storage, Libraries, Data
Management, Visualisation

 R&D programme
e .80 staff

http://www.e-science.clrc.ac.uk/



http://www.e-science.clrc.ac.uk/

Grid@STFC

STFC (in particular eScience) takes part in many of
the Grid initiatives we heard about yesterda

« LHC Tier 1 centre GGGG
« EGEE - ROC for UK and Ireland
« National Grid Service
e EGI
« Many Research Projects

e Grid Portals

o XtreemOS — Grid OS

 VOs and Security

e ShibGrid

National Grid Service
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Integrated e-Infrastructure

Data

: Analysis T EEEr—
Experiment - ; 3

All Data and Metadata Capture is automated.
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N
ICAT

The ICAT software suite
e Catalogues all experiment Data Access and

related information A”a'lyS‘S
 Metadata gathered via .
: : : . Generic Catalogue
Integration with existing IT Access Interface
systems |
* proposal systems Metadata Catalogue
e data acquisition |
 Provides a well defined API for Distributed Data

easy embedding into any
applications.
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What is ICAT

4 )

e us e s
10 (Polartsing potentiall Ipe)

What is ICAT ?

H2-(zeolite) vibrational
frequencies vs polarising
potential of cations

N
ICAT

B-lactoglobulin protein
interfacial structure

GEM - High intensity, high resolution
neutron diffractometer

Example ISIS Proposal

ICAT is a database (with a well
defined API) that provides a
uniform interface to
experimental data and a
mechanism to link all aspects of
research from proposal through
to publication.

® Access data anywhere via the web
® Annotate your data

B Search for data in a meaningful way
e.g. taxonomy, Sample, temperature,
pressure etc

® Share data with colleagues

( Publication \

Using ICAT you will

( Proposals \

Once awarded

(Analysed Data\

You will have the

f Experiment

Data collected from

BAccess data via your own programs
(C++, Fortran, Java etc.) via the ICAT API

u |dentify potential collaborations

m Utilise integrated e-Science High-
Performance Computing and
Visualisation resources

m Link to data from your publications

beamtime, an entry will
be created in ICAT that
describes your
proposed experiment.

_ Y

your experiment will b
indexed by ICAT (with
additional experiment
conditions) and made
available to your
experimental team

\_ J

capability to upload
any desired analysed
data and associate it
with your
experiments.

- ,

also be able to
associate publications
to your experiment
and even reference
data from your
publications.




Underlying Data Infrastructure

Online Proposal | User Office > Single Sign On

system System: Account Creation
User Database and Management
Scheduling

Health and Safety

Proposal
Mana ement

Data Acquisition
System

—>

Storage
Management
System

ICAT Software Suite, providing the crucial

Integration of key functions.
b e- HCIHFH e



Core Scientific Metadata Model

Metadata
Granule

4 \\
Topic
S Y,
( )
Study
Description
\ Y,
e \
Access
Conditions
\ Y,
f Data
Description
\ Y,
( N\
Data
Location
S Y,
é )
Related
Material
S Y,
4 N\
Legal
Note
- Y,

Keywords providing a index on what the study
Is about.

Provenance about what the study is, who did it
and when.

Conditions of use providing information on
who and how the data can be accessed.

Detailed description of the organisation of the
data into datasets and files.

Locations providing a navigational aid to where
the data on the study can be found.

References into the literature and community
providing context about the study.

Copyright, patents and conditions of use etc
relating to the study and the data in the study
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Database

==g0Mmponent==

DP Schema

Glassfish Application Server

Data Portal

==gomponent==

Core (EJB & JPA)

==gomponent==

Web (JSF & Ajax)

ICAT API

=<Components=

SOAFP

Clients

HTTPS ||
| HTTPS

==gomponent==

Web Browser

==gomponent==

XML Ingest

Web Services (JAX-WS)

T 1 o |

“<=gomponent== Z<gomponent==

ICAT API Session Schema ICAT Schema

==gomponent==

GDA

==CO0MmMponent=:=

Other Apps




ICAT API

Service Oriented Architecture
— Services exposed as Web Services
— User required to authenticate in order to obtain Session Token
— Token is used in all subsequent API calls to for authorisation
The API is modular in order to fit the needs of the facilities
— Plugin own user database
— Plugin data delivery system
Chracteristics
— Platform independent [Java]
— Application Server independent [EJB3]
— Database Independent (Almost!) [JPL]
— Language independent [Web Services]
Internals
— Core functionality implemented as POJOs using JPA

— For deployment EJB3 Session Beans bind the core API, user db
and data delivery aspects together

— Services are unit tested using JUNIT
— Services are logged at every interactig .

Behend e & T hratogy Facibbey Council
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ICAT API Continued

[+=| addSample
[CATService Parameters JownloadInfo
lagin: String Parameter Name Parameter Type JownloadInfo
laginL ifetime: String sessionld java.lang.String
logout: boolean sample uk.icat3.entity.Sample
getkeywordsForUser: Colle investigationid java.lang.Long
getkeywordsForlserSkartit
getkeywordsForUserMa: « Output

getkeywardsFarllserType: Return type: ul.icat3.entity. Sample
getalkeywords: Collection
seatchByadvanced: Collect Faults

searchByadvancedPaginati

searchBykeywords: Collecti F‘ara_rneter Narrle : Par?memr T'ﬁl'lCl_E s
searchByKeywordsall: Colle SessionException uk.icat3.exceptions.SessionException
getMyInvestigations: Coller ValidationException uk.icat3.exceptions ValidationException
ety InvestigationsInclude InsufficientPrivilegesException uk.icat3.exceptions.InsufficientPrivilegesException
ety InvestigationsInclude NoSuchObjectFoundException uk.icat3.exceptions.NoSuchObjectFoundException
searchBylserID: Collection Description

seatchBylserIDPagination:

searchBylserSurname: Coll || Adds a sample to investigation, depending on whether the user has permission to update this Investigation object,
seatchBylserSurnarePagir

@param sessionld sessionid of the user,

mparam sample {@link Sample} object to be updated

liskReoles: Collection iDparam investigationId id of the investigation

listFarameters: Collection @throws uk.icaks, exceptions, MosuchObjectFoundException if entity does not exist in database
listInvestigationTypes: Coll: | @throws uk.icat3.exceptions. InsufficientPrivilegesException if user has insufficient privileges to the object
m@throws uk.icak3.exceptions. YalidationException if the investigation object is invalid

iwthrows uk.icat3. exceptions, SessionException if the session id is inwalid

@return sample

listInstruments: Collection

searchSamplesBySampletlal

seatchDatasetsBySample: «
listDatasetTypes: Collectior
liskDakasetStatus: Collection
searchByRunMumber: Colleckion b @ getDatasstIncludes: Datasst P @ ingestMetadata: Long(]
searchByRunMumberPagination: Colleckion ’ @ getDatasets: Collection

Behend e & T hratogy Facibbey Council
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ICAT and Storage
Management

DLS uses the Storage Resource Broker for its
Storage Management, this has been
integrated with ICAT for data access and
delivery.

Main advantage : H

— Decoupling physical file location from
the logical one.

Server
-~
— Strict Security L
— Expandable to many storage systems ‘

SRB MCAT [ j SRB
ADS

{

ISIS uses their own in house developed data Server
storage access system called Data.ISIS.

location of the files and delivers the same
advantageous in terms of decoupling of

logical and physical location of files and ’ bt
security.

Similar to SRB it abstracts from the physical H

I| Behend e & T hratogy Facibbey Council
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f‘ Sci-Tech Data Portal - Windows Internet Explorer provided by DL - |EI|1|
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e ‘ Investigation Search
6@ . IE Log out User Preferences
Log out Keyword(s):
97{}& ggl,l Log out yword(s) | @
W Auto Complete @
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— —EKEVWDM = Investigation abstract: [ ] @
r—— earc
Keyword - Keyword l Advanced | 15IS Sample l:l Q
User Preferer | | oo [ Investigator surname: [ ] @
Keywords || o out T Datafile name: /" @
I [~ Case Sensitive (7]
E W Autc [T Case
' Run Number (To - From): [ ] [ @
— Start Date: @
ey WOor
[ End Date: @
Keywordis): [BRD Rb Number: @
v Investigation type: (7]
W
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Se
= Help
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Search
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Log out
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5

Wisit Ids 1
Beamline: 5XD
= l)Data:et:
') Default
Status: complete
Type: experiment_raw

Description: These files were processed retrospectively using application 'writeRaw v1.6' an
Tue Apr 25 00:56:38 2006

Default's datafiles

FleSiie romat [omal fomat Crete
SXDO1064.RAW 2430976 r
SXDO1256.RAW 6024704 r
S¥XD01300.LOG 227 r
SXDO1300.RAW 3169280 r

new name of 2fe31519-1e08- IR 2.0.0 HDFS r

431f-b6a7-62b30e344aal

5 Datafiles found, displaying 5, from 1 to 5. Page 1/ 1
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ICAT Usage

ISIS has 22 neutron and muon instruments which are

« populating ICAT in real time at an average of 330 datafiles
per hour.

« 3,133,639 files (as of 9 Oct 08) that are indexed by the ISIS
ICAT

e ~4 Tb in terms of data volume..
— 6.7GB metadata, 33M rows
— 550+ unit & stress tests

The new Target Station 2 at ISIS be entered into ICAT in exactly
the same way as TS1.

There are in the region of 800 experiments/investigations
performed at ISIS each year.

Rolling out ICAT 3.3 to DLS
e DLS likely to be much larger

b A T hirasdoggy Fad ibkee Conail
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Data Policy

« Data Policy (ISIS)
— 3 year embargo on data (+1 If requested)
— Commercial data is never made public

— Instrument Scientists can access all data from their
beamline

— Calibration data is public

— Any data that involves IPR (e.g. analysed) is private for
perpetuity unless explicitly shared by user

e Automatic Enforcement of policy
 Aresearch area

I' e 1 'Er.nlr_p I.'ﬂlr.-,;r-.lran'a
<~ e-aclence



ICAT for Developers

%3 jcatproject - Google Code - Mozilla Firefox

File Edit ‘Yiew History Bookmarks Tools  Help

@ - c ik | http:jicode.google, comfpficatproject! \':...? T ' I

Most Visited ’ Getting Started |5 | Latest Headlines |j examples, js |j Ext 2.0 - API Docume. .. |j http:/flocalhost: 80817,

GDCJSIE v | G| 5earch - w{?.j (] E’ - P - 7:? Bookmatks= =29 k e a:} Check - % Autolink ﬁ D Send ko & @ Settings~
GOL.JSIE Groups d.w.flannery@googlemail.com | My Groups | v | Favarite [t8] Options
1at's new? | Profile | Settings | Help | Sign out

icat [ =

| [ Search Projects ] [ Search the Web I

New since last time: |
& Welcome to the ICAT Discussion Group! ensk: New BSD License
£ ICAT is a database {with supporting software) that provides an interface to experimental data and will WNE
provide a mechanism to link all aspects of research from proposal through to publication. This is the X—-?;msongiaﬁﬁd éﬂ‘SSA:JXSL.fO
official discussion forum for ICAT, ScientificData, APls, Java
“ FRIDL Here are some important ICAT resources:
Downloads: T
XTI e ICAT Homepage lcat3.3.zip
b e ICAT Demo site
This p « ICAT Blog Wiki Pages: Show all
whaT  theto e Developer resources at code. google.com tabase_Installation

1caT s EULOTD Feel free to post messages on any [CAT-related topic, but please check the list of resources above first; you may find irpinstalation

f\,riﬁwpdri‘ your guestion has already been answered. A
research Tha I thain
. |edit welcome message]
mens STFC Wehsite
the rel Discussions All 2 messages  wview all » + new post ICAT Wehsite
sessio ICAT/Data Portal dema si
4 Mews members will have their first post moderated ICAT Elog
By dow. flann..@googlemail.corm - Dt 8 - 1 author - O replies
Thzel Future of ICAT Dats Portal
what | By Laurent Lerusse - 4:18am - 1 author - O replies ICAT Discussion Grou
The sc ; s
&. Members 3 members wview all »
somet
descri dowi flann. @googlemail.com (you) Laurent Lerusse - Tom
Scherr Group owner hlanager hlember
==
The schema can be found in the ICAT Api source code under the BLOG &RCHIVE

Science & Tech gy Facibties Council
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e-Infrastructure — Access to
Multiple Facilities

ANSTO - Australia
SNS ORNL

ISIS —TS1 + 2



eCrystaIs ‘Data Federation’
N\

lllulte GO L)gle &Chemﬂefer h

Data discovery,

Presentation services / portals

) linking, citation A
Data creation
& capture in Data discovery,
“Smart lab” linking, citation
E lremical Database Service
[ ]
o Aggregator
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Summary

Data Infrastructure at ISIS and DLS

We believe it has some good software characteristics

— Scalability, Maintainability, Reliability, Availability, Extensibility,
Performance, Manageability, Security

We want to take this forward
We would like to do it in collaboration with other facilities

Integrate with other Grid resources

I| Behend e & T hratogy Facibbey Council
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Questions?

brian.matthews@stfc.ac.uk
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