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A bit about the Digital Curation Centre

A centre of expertise in digital information curation, research data
management, and Open Science since 2004.
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Overview of CEDA



ceDAERA Frdiwhatyve do

Mission: Deliver innovative Atmospheric and Earth Observation data services for the benefit
of science and society

JASMIN

EDS CEDA Archive : :
® Data intensive

® | ong term data archive = supercomputer

® Over 20 Petabytes of JAS M l N ®Funded by NERC

atmospheric and ® Jointly operated by STFC
Earth observation data . ; Scientific Computing &

CEDA



Organisation relationships
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The NERC Environmental Data Service

We provide a focal point for scientific data and information spanning all environmental science
domains. We are a network of distributed data centres, with domain specific expertise:

Q Centre for Environmental
| |

Data Analysis Environmental
v SCIENCE AND TECHNOLOGY FACILITIES COUNCIL .". X ' U KC E H |nfl‘.}l"matiﬂn
British HATURAL ENVIRGHMENT RESEARCH COUNCIL I . ' l Data Centre
Qeeanographic
Data Centra

Centre for Environmental Data Analysis
British Oceanographic Data Centre ~ Discipline: Atmospheric, Earth
Discipline: Marine Observation, and Solar and Space
Physics

@ NGDC o Emicmwey

National Geoscience Data Centre UK Polar Data Centre
Discipline: Geoscience Discipline: Polar and Cryosphere

Environmental Information Data Centre
Discipline: Terrestrial and Freshwater

LK Polar Data Centre


https://www.bodc.ac.uk/
https://archive.ceda.ac.uk/
https://eidc.ac.uk/
https://www.bgs.ac.uk/ngdc/
https://www.bas.ac.uk/data/uk-pdc/
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The NERC Environmental Data Service (EDS)

* The Environmental Data Service (EDS) is there
to support and advise you on all aspects of
Data Management, including data submission

The NERC EDS is responsible for curating
research data and making them freely available
to all users with an interest in re-using them for
any purpose (including commercial gain)




The CEDA Archive



) CEDPA

: Archive

Rt

NERC

Environmental Our bread and butter...

EDS: deposit for
large datasets

=

Data Producers

Adding value — developing software tools and
Community services

Facilitation  Standards :

Development E SGFQ»% G}:}gmﬂ@ ’@ OBSERVATION

Farth Spetem God P : DATA HUB

Training

User support

Preservation

User access
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1 Petabyte = 1,000,000,000,000,000 bytes i.e. 1x101° bytes
1 PB = 20,000 Blu-ray disks, 30 PB = 600,000 Blu-ray disks




Who uses CEDA data?

. In 2024-25:
Earth Observation Engineering
3.1% 16.3%
PR » Data accessed almost 140 million
Atmaspheric Physics times, with over 1.9 PB downloaded
53%
- Climate Change + 330 active NERC projects
Maths/Computing Sciences 16.2%
5.4%
* Over 26 million files deposited into
Geography archive
2%
- Personal usa .
Earth Sclence Qe 10.6% * 263 new datasets published,

Who are our users? 8.T% 10% inAi
A ple char showing CEDA brmglng total to 9283

Archive users by domain

Centre for Environmental
" Data Analysis

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
HATURAL ENVIRONMENT RESEARCH COUMNCIL




Research data lifecycle

\es
O&e@"‘"“ O"fa% The data life cycle is the sequence of stages that
(s}efvz' % a particular unit of data goes through from its
§° 0 %o initial generation or capture to its eventual
2 X P % archival and/or deletion at the end of its useful
m Research data’ c .
life cycle 1) Data Management planning
=1 2) Data collection and capture, collection
Gy - ;
%. ' sy r gé'“ and analysis
7 @ . . .
%% S 3) Data storage and archiving, sharing
P, q SO and publishing
%"Ves RO
4) Data cataloguing, discovery and reuse
{ @) Centre for Environmental
.kﬁ Data Analysis

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
HATURAL EMVIRONMENT RESEARCH COUNCIL



Data Management Plans (DMPs)

NERC Grant Requirements:
o DMP created at start of project
o Reviewed annually

The grant is assigned to a datacentre, who provide
support to create and use the DMP

Project Pl creates a DMP using the FAIR Data
Stewardship Wizard, a questionnaire style knowledge
model

Meant to be a living document that is can updated
throughout the project

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
HATURAL EMVIRONMENT RESEARCH COUNCIL

Q Centre for Environmental
| . Data Analysis

Less time and energy
Collaborative effort for all Pls
Standardised and structured
psw  Machine-readable
Consensus across EDS

Easy updates

Extensive help resources

il



CEDA core supported file formats

https://help.ceda.ac.uk/article/104-file-formats

Gridded data

O NetCDF

O HDF

0 GRIB

O PP Binary format

CSV/text data
0 BADCCSV
O NASA Ames
O HITRAN

O JCAMP-DX

Image data

O JPEG/JPEG2000
O TIFF

0 GeoTIFF

Metadata standards
CF Metadata conventions

CF + NetCDF = CFNetCDF
Controlled vocabularies

CF standard names for parameters

F

4 ‘L-\ Centre for Environmental
% Data Analysis

P
o
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HATURAL EMVIRONMENT RESEARCH COUNCIL



https://help.ceda.ac.uk/article/104-file-formats

https://catalogue.ceda.ac.uk

precipitation

2028 Results

Sort by|Relevance |

Filter by record

type ©

[ 5 Datasets
(1898)

Ol |§ Dataset

Collections
(33)

[ 28 Projects
(31)

ml')
Instruments
{26)

W=
Platforms (20)
WE &
Computations
(20)

g UKCPO%: Met Office gridded land surface
climate observations - precipitation and
temperature indices at Skm resolution

Met Office

EGlobal Precipitation Measurements (GPM)
Integrated Multi-satellitE Retrievals (IMERG)
L3 Half Hourly 0.1 degree x 0.1 degree

E CMORPH 0.25 degree daily precipitation
estimates

‘ =p) Register/Login for access |

‘ L O] Explore

[ =) Register/Login for access
K

O More Info

Explore |

‘ o)) Register/Login foraccess |
o

o More Info

Explore ]




Training and skills development

Introduction to Scientific Computing Course

EDS data management training

: I-r:r- e i R-.-.:.M..
_ '
Centre for Environmental &
.Q | Data Analysis ﬁ’

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL



Projects at CEDA



CEDA support for CMIP7

* Data Request Task Team

* Controlled Vocabularies Task Team

* Climate Data Citation Task Team

* Climate model documentation team (Charlotte Pascoe co-lead)

* Climate data access Task Team

* ESGF development

* CEDA archive

* Direct access to data in IPCC report Figures and complex citations to
provide the metadata (i.e. which datasets contributed to the final

diagram)
it Change 2021 o Gt amprstrs e
The Physical Sience Bays § —| Hetoneal 51
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V i e counen| PCC Working Group |, 6t Assessment Report, Chapter 4,
HATURAL ENVIRONMENT RESEARCH COUNCIL .
Figure 4.2a.



EO DataHub

A UK Pathfinder project aiming to deliver easy access to EO data for
effective decision-making across academia, government and business

Vision: is to deliver an innovative data and analysis platform that brings value across the
breadth of UK EO sector users.

« 2-year project, started Feb 23, ~£10m investment funded from DSIT’s Earth Observation Investment
Package

* Goal —to address key barriers to effective exploitation of EO data: access and discovery,
interoperability, transparency, and trustworthiness

‘_ E:uuth-m

@ snmy E,E" . carAPULT  omeome NPLE  industry
LEICEST | R s



EO DataHub _overwew -

Climate Web Map
Application

Assess the vulnerability of
features to climate change

Commercial
high resolution
Otial

w111

QN

Sy rosolt

Land Surface data Web Map Open-source code
Application integrations & training
Visualise land surface Python API client to allow
temperature via geospatial integration with geospatial
mapping service software

HUb Platform Vertical: Narrow gap

between access and
exploitation of EO data

EO Climate Data Commercial
Sentinels and high resolution
Copernicus Optical and SAR

Horizontal: Integrate disparate data sources




High-five for Al

Barriers to Al usage

o Difficulty opening & Im::::Ed
Unfamiliar \ ;.cessing datasets "
data . : : discovery :
Confusing metadata More | Streamlined
formats and documentation accessible | data
documentation | access

Knowing where to look
and what data to look for

Difficulty
finding
data

Discerning variables, spatial
& temporal extent of datasels

Al-ready | Easier data
datasets | transformation
c ; Datasets requiring .
omplex bef lysi ;
data Gert sty rplomert_ s i
z injection in
transformations | 4, aseis into an Al workflows Al workflows

Centre for Environmental
Data Analysis

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
HATURAL ENVIRONMENT RESEARCH COUMNCIL



JASMIN
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History

® Early 2012
8 CEDA Archive was outgrowing its hosting environment

® |ncreasing need to support scientific workflows for analysing data, as well
as “just” downloading data

@ To tackle this, JASMIN was created

@ Design considerations
@ Avoid the need to move large volumes of data around
® Enable collaboration around data
8 Provide appropriate balance between flexibility & performance




Organisation

8 Funded primarily by NERC to support the
environmental science community

8 |nfrastructure operated by STFC
Scientific Computing

@ User-facing services run by CEDA

Result:

® Hosting environment for CEDA Archive &
related services

8 Co-located HPC data analysis platform

8 Support from specialist teams

:ij

i ﬁ

A\
/

Science and
Technology
Facilities Council

Scientific Computing

JA ;MIN.

pace™

Cantra for Environmental
Drata Analyuis




Services

MEREEET 2l accounts W[ p?oje_cts_ = _| ronezt store _|
helpdesk & external | I
P access _portal ___ft portal _ _ ytporal _ _ _
GaEIELS GrEnSIE e
I login 11 ™9 I xfer 1
docs | U T S S G ]

compute services interactive compute batch compute
softwar
sC notebook slurm
peacen | s cpu gpu
virtualisation containerisatio :
cluster n cluster orchid [stfc cloud platform]

AN I G - - -

training

storage near-line storage | data transfer zone

ceda (3 “ globu )
(et/jdma)

SErver
| Coad
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access analy5|s compute storage services lexternal-facmg
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[ TTEHET) _ _ CompUte clusters

[custom servers]

discussion

April
2026
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Different ways of using JASMIN

f——q

I xfer g
- e = ;JR{I;

Login &
access
home
directory.

Transfer
data, share
with
collaborators

o ———

I login |

N o -

SC

ceda (&
gws . i
archive
softwar
e

batch compute
slurm

1 oe

notebook
S

softwar
e
ceda (i
home ) )
archive

Visualise CEDA
Archive data in a

Jupyter
Notebook.

Develop a process on a

SCi server.
Process at scale on
lotus cluster.

o ———

I xfer 1
| S ——

gws

Move data to/from
near-line storage.

Develop cloud-
native workflows
for operational
deployment
elsewhere.




Resources for projects

WS B P Anenes e e ¢ W =

ety alar i
adghaiiag
BT g
inrich
Ehrdgriaeg

waf] [
fuTE)
rim troee

A I
STRECT AT

=g
St s

i

or ot
igrm=nis

s
PaT—

T T

JASMIN

R

foop  Champajees 7

JAGM'N Uy Bty Errmartn & Bemicts

fiprre { D4 iscriimgerioed ¢ Segaeairg wEsaT

Projects List
RE q U es‘tia n g r'E'SG U rces Wirw' OF O EopecT, it s Bioms Foe DOQN 0l COTH0RTi. SO DORETR COn D soried

e I PR g &% Tl By e ot 0 PRy
e 810,99 W < | = [ s
Fequeitg resaurces oL Enriiesi  Lotest Carngo Tape
T W EndDuta. End Guolyle  Panbks  ObpectSers PLME S50  Stoeoge

Fi, S r g @ Doisl  SO0F 3 HEE oS d Stomged @

Hew projects and resources are managed Alza_GIANT wactim ira mm-"? i”-"? mga - = 2 =

Brrugsces ey JSSPR, 1ST TE §LSUGK S SIITINAE, 180 tiarstmn S st mer e sore s

‘Conuple I Ll P 0TS 0 e R e of BR ] 8L emL e cirretarilp PRIFDTE  mhrmm s JOminle 0T TG - - Lo

it BT S N1 T T TR SN ST for Pt I thot o] k| an

Pretraemss rs i s page
i S IS IR HECHIRITE 02

Faigic] o L T E TR et Thas Comanier H

e oo of SASHE e st S
Fecparrwarnis pon ba docemmpiried v He 1ASK I S Eresgmamar-d” et i re)

ey

TR | o] by o Curapr e Bdenrge Bt b ouasei by e M5 Toum b o]
" ape i o o e, b W 04l e TS Usaful links Contact us
TR e Lkl W oo
, Accessing the JASMIN projects portal Gifn @ Hrpies
W, The JASEK progeste permnn L provdden = plocs = Bmmcaorey Soyriry W Pt
Eand Bt B e lube

Wommtoot farvor

B Copprgin ME0 BTTG Arcegminiyy  Fuppom By Term nen Concinenes
reves irariaris e e it remereew |

Entluyl =t ki en dotss lor e i g Saken domifha mopsarmiesia m The seracks of te pryect Th forimi e the ssnas ) s juyie b s mousrrees] ond [ e beisg e ful

& reniehe

LK drmage BAM o VERU far get 1 monaged H LA
e VDT vy vy oddreibes  oddressel VIOY SSDE
clzud 3 o § cloud® VIOTclowt ¥ Clous § Starage &

AARMR s aperm ey By the Boencs ana Tachaaagy Facibras Coenean nahol?
Cnuncé

=i
]
s
e
Erdvarwraiim
&




Community management
of resources

| Consortium aliocation
e e

sk CSere )

e e Y -
=
r
F-..

| ———

W : .
[ e | St 4

Tenancy admin ® Cloud tenanc
= &

ayw

Consortium

Project

Consortium Manager

. Project Pl
[
- ' @ GWS Manager
GWS -
(™) € sy
o ey : =

Abbraviation

atmos

director

ecohydro

eoclim

genomics

gealogy

npg

=== 1a}+

S

uicnesp

NMame

Atmosphenc Science

Director's cross-cutting

activities

Ecology & Hydrobogy

Eorth Dbservotion & Climate

Genomics

Gealogy

National Public Good

Qeaan i Shell Seas

Polar Science

Sodid Egerth & Mineral Physics

UK Mationol Clhmate Scwence
Partnesship (was JWRCP)

Manager

Dovid Hassell,
University of Reading

Adrion Hines, CEDA

Mike Brown, UKCEH

Federico Moscoto &
Alison Waterfoll, CEDA

TAD

TRD

Adrign Hines, CEDA

Androw Coward, NOC

TRD

John Brodhedt, LCL

Bryan Lonwrence,
University of Reading
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Training

Training events

JASMIN

JASMIN trauning accounts

Training accounts

\:I’l‘ ; r "”“Il“?
I

Overview
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Current priorities (Spring 2026)

Complete storage replacement .
ORCHID GPU cluster: develop case for replacement ——
Environmental sustainability '
Exploring resilience options

Increase support to Hackathons & 3d-party training
Developing closer links with other DRIs

Working with other communities

Further integration into UK Digital Reseach Infrastructure

"ﬁ Centre for Environmental
1“ Data Analysls
FIIHCE AT TICHRSL I T EROLITH L &
A TR YT -II‘CHMI

e sScientific Computing JA M I N

Sience & Techraegy Facibtas Causcl



In more detail...

Storage

Compute

Software

Cloud

Data transfer

Your JASMIN account

Expectations




Storage

storage near-ling storage

Sene M@@
(et/jdma)
ToTT P = -

Storage
types

8 Mix of storage types to support several services




Storage features

Features
Disk Parallel Read - . . @
(file system)
Parallel Write OK except OK except
parallel parallel
netCDF netCDF
Small files (<8Mb)
Other Phasing out
during 2026 e e
EEEE EERREEEE
Near-line NLDS: JASMIN Group workspace data

Also used for CEDA Archive backup & staging

Object Store Interface like Amazon S3. Disk-based, but simpler with no file system: just buckets & objects.
Access from anywhere. Tape-like storage for GWS & cloud-based workflows.

Block For cloud tenancy storage and other internal uses (virtualisation, databases)




Storage deployments

.

Path(s)

|Mounts
— —

==
g | e

lotus

Backu

Other

/home/users/<username>

100GB quota

/gws/ssde/j25a/<gwsname>
/gws/ssde/j25b/<gwsname>
/gws/pw/jo7/<gwsname
/gws/smf/jo7/<gwsname>

One or more volumes per project.
Sized to project requirements
(typically 1Tb — 1Pb)

“SMF” vols on SSD were for
small files, may not be needed
now most GWSs moving to
SSDE.

/work/scratch-pwé
/work/scratch-pw5
/work/scratch-nopw2

For use only as part of
LOTUS/ORCHID cluster jobs.
Auto-deletion of files older than
28 days.

/work/xfc/volN/user_cache/<username

>

For transient use in transfer
tasks. User clean-up expected!

oy (&
archive -

/badc
/neodc
..dc

Read-only access throughout
JASMIN, if CEDA account linked.
No need to copy archive data:
process in-place.




Other storage resouces

® Object storage (S3)
® Simpler than file system: buckets + put/get
@ Access-anywhere

® Near-Line Data Store (NLDS)

8 Command-line interface + S3 cache + Tape storage + catalogue
® |nterface to put/ get data from local disk, manage holdings
® Encouraged vs storing all data online

@ lower energy

® (ower cost

@ more easily scalable




Group Workspaces

® GWS Manager controls membership
® You apply, manager can approve/deny
8 GWS Manager can also just “grant”
® GWS has own unix group

® GWSs are NOT BACKED UP
@ For science data only
@8 Not permanent

@ Consortium manager

Permissions and groups B

LINEE/LInus permissions

O



Compute

@ Sciservers

@ Testing, estimation of resources needed

Sci machines for general use:
® interactive processing 5 virtual machines sci-vm-0[1-5].jasmin.ac.uk
@ Compilation 2 physical machines sci-ph-0[1-3].jasmin.ac.uk

8 Job submission to LOTUS, monitoring
® Common software stack installed
8 Not for huge processing!

@ LOTUS batch cluster

@ for tasks which don’t need to be run interactively
® Job scheduler: Slurm, applies fair-share system
8 Same software as interactive compute

@ Same storage resources

8 Enables compilation on specific hardware

* Over 55,000 cores (277 nodes)

* AMD Architecture

* Scheduler partitions (queues) with different
attributes (QoS)

* MPI parallel processing possible

Training exercises:
https://aithub.com/cedadev/jasmin-workshop



https://github.com/cedadev/jasmin-workshop

Notebooks service

@ Use JASMIN interactively

8 Jupyter Notebooks: live code & output in web interface
@ Great for quick visualisations

@ Scalable
@ Now possible to use GPU too




Software

® Analysis software common to batch & interactive compute
@ Stack developed with user community
@ jaspy, jasr, jasmin-sci

@ Additional tools for compiling and building software

@ Restricted software

@ Data movement software

Documentation sections

;) B

@ Same software available across
® sci/notebooks / lotus - ¢f>
= =




Cloud

® Separate part of infrastructure
@ STFC Cloud Platform: Openstack

@ Create bespoke compute setup
® \VV/Ms
@ Cluster-as-a-Service : use “building blocks”
® Managed via “Azimuth” cloud portal
8 https://github.com/azimuth-cloud/azimuth



https://github.com/azimuth-cloud/azimuth

Data transfer

® Dedicated services
[xier; ® xfer servers (VMs)
@ small/ everyday stuff

@ SSH-based transfer tools: scp / sftp / rsync

fhhmf_gl @ hpxfer servers (physical servers, higher
performance)
@ larger datasets / longer distances to JASMIN from
elsewhere

@o ...... ® globus

8 best performance, convenience, reliability
@ set up regular tasks

@ asynchronous, managed, auto-retry, ...

@ web /CLI/SDK interfaces

Data transfer overview 45

-----------------------------------



Your JASMIN account

Login Services

® Each user has a JASMIN account

® Profile to attach privileges for JASMIN services b s

@ jasmin-login = needed for SSH login access &
Notebooks service

® GWS membership(s) I Wn
® Apply for services at JASMIN Accounts Portal R

® GWS membership is approved by GWS
manager (not CEDA/JASMIN team)

@ Different to your CEDA account, if you have
one

@ Needs to be linked for CEDA Archive access




Further information et

8 Help docs https:/help.jasmin.ac.uk i
@ \Workshop materials online https:/github.com/cedadev/jasmin-workshop
@ JASMIN website https://www.jasmin.ac.uk o e
@ Status page https://www.ceda.ac.uk/status & message-of-the-day (MOTD) in terpg ===
® Discussion forum https:/github.com/cedadev/jasmin-community/discussions
@ Emails lists e.g. JASMIN-USERS
® Helpdesk support@jasmin.ac.uk (or use Help Beacon)
® FEvents www.ceda.ac.uk/events
® User seminar series
@ Webinars
e Training
® Hackathons
® Presence at community events (NCAS, NCEO, NERC-DG)


https://www.jasmin.ac.uk/
https://github.com/cedadev/jasmin-workshop
https://help.jasmin.ac.uk/
https://www.ceda.ac.uk/status
https://github.com/cedadev/jasmin-community/discussions
mailto:support@jasmin.ac.uk
http://www.ceda.ac.uk/events

Expectations (yours and ours!)

@ JASMIN is a research infrastructure
8 At cutting edge of data-intensive environmental informatics
@ Not a 24x7x365 enterprise
@ Small team, no out-of-hours cover

@ More flexible than a supercomputer, but...
@ Relies on you being sensible
8 You need to know what you're doing
@ Test stuff before scaling up!
@ Build failure-tolerance into your workflows

@ Please acknowledge JASMIN
@ https://help.jasmin.ac.uk/docs/uncategorized/acknowledging-jasmin/
@ Tell your funding body what you’ve done with JASMIN
@ . And tell us! (impact stories)
8 Helps ensure continued funding
@ Makes the case for improving the service further
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Useful Links and Contacts

CEDA
Documentation: https://help.ceda.ac.uk/

( = D
Email: support@ceda.ac.uk

JASMIN

Documentation: https://help.jasmin.ac.uk/

Email: support@jasmin.ac.uk

NERC EDS
Website: https://eds.ukri.org/

Email: data@nerc.ukri.org

i Centre for Environmental
| Data Analysis

- /' SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
MATURAL EMVIRONMENT RESEARCH COUNCIL


https://help.ceda.ac.uk/
https://help.jasmin.ac.uk/
https://eds.ukri.org/

Thank you for listening!
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Thank you for joining!

Subscribe to our monthly newsletter Pipeline with RDM

related news and events from around the globe

https://www.dcc.ac.uk/form/dcc-associates

W https;//twitter.com/digitalcuration

Tl https://www.linkedin.com/company/digital-curation-centre/

B¢ https://bsky.app/profile/digitalcuration.bsky.social

dcc.ac.uk % D C | C


http://httpas/bsky.app/profile/digitalcuration.bsky.social
https://www.dcc.ac.uk/form/dcc-associates

