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Data Growth and

Diversification of user community

Data stored on JASMIN fast disk
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2013-2016 increasing data storage on JASMIN,
in Group Workspaces (GWS) and archive
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JASMIN as a Data Commons

CEDA CREPP system to ingest
from MetOffice Hadley Centre

CMIP6
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Chemistry / circulation Ocean/
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forcing hindcasts
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Observation Data
Couple-Model Intercomparison Projects
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Europe’s eyes on Earth Sentinel missions data rate: ~6PB/year
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Atmospheric dispersion
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Attendees at ESA Summer school, ESRIN used
OPTIRAD Jupyter Notebook environment EOS Cloud — Desktop-as-a-Service
for Environmental Genomi

ESA Polar Thematic Exploitation

Platform — Credit ESA
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JASMIN and CEDA

User community
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Janet - 40Gb/s connection
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Dedicated area outside site
firewall for high-performance data
transfer

Dissemination to other communities

Data Transfer Zone . .
High-speed connections

CE DA to partner organisations

Data Discovery,
. Data Download User ;
Metadata : JASMIN User Optical
Private

Services W EREECITE —
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Networks

Cloud Tenancies

Help Desk

6PB -> 170m files organised into 5000 datasets
User Managed Group Workspaces
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Federation

ESGF is an international
CEDA-EO CEDA-AS IPCC-DDC
federation hosting CMIP5

and other Earth Science CEDA Data Archive '_
datasets ' Interactive
u Analysis hosts

Data archive organised
into virtual data centres ESA Sentinel Relay Hub
by thematic areas:
- CEDA-EO - Earth
Observation data
- CEDA-AS — Atmospheric
Science data

JASMIN

Sentinel Relay Hub hosted on
JASMIN

wide range of data
including satellite
products, climate
models, reanalyses, in
situ observations

JASMIN infrastructure deployed and operated by Scientific Computing Department
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Challenges and
new developments to address them (1)

Key technologies to address specific challenges

Infrastructure
— size, complexity

Containers

and Container
orchestration
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Data discovery
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# NERC Mesosphere-Stratosphere-Troposphere
(MST) Radar: mesospheric structure and dynamics
oberservations, version 3

£ NERC Mesosphere-Stratosphere-Troposphere
(MST) Radar: stratospheric and tropospheric structure
and dynamics observations, version 3

2 NERC Mesosphere-Stratosphere-Troposphere
(MST) Radar: stratospheric and tropospheric structure
and dynamics observations, version 4.0
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Dataset and File-level

Details Related Process Var 00IS 0CS Comments

i metadata ingration

air_pressure (plev) [Pa)
standard_name: air_pressure
var_id: plev
units: Pa

air_pressure_at_sea_level (psl) [Pa)
standard_name: air_pressure_at_sea_level
var_id: psl
units: Pa

air_temperature (ta) [K)
standard_name: air_temperature
var_id: ta
units: K

air_temperature (tas) (K]

standard_name: air_temperature P th
var_id: tas pg On

units: K

air_temperature (tasmax) [K]
standard_name: air_temperature &

var_id: tasmax
units: K

air_temperature (tasmin) [K]
standard_name: air_temperature
var_id: tasmin
units: K

depth (depth) [m]
standard_name: depth
var_id: depth
units: m

depth (lev) [m]
standard_name: depth
var_id: lev

a .
ea::v:\:;;glwind (ua) [m s-1] "‘ e IaStI C

standard_name: eastward_wind
var_id: ua
units: m s-1
eastward_wind (uas) [m s-1]
standard_name: eastward_wind
var_id: uas
units: m s-1
geopotential_height (zg) [m]

Jango

National Centre for National Centre for .
Atmospheric Science Earth Observation ‘ g::\:lﬁ::ryfi;wwonmental

NATURAL ENVIRONMENT RESEARCH COUNCIL NATURAL ENVIRONMENT RESEARCH COUNCIL
SCIENCE AND TECHNOLOGY FACILITIES COUNCIL

NATURAL ENVIRONMENT RESEARCH COUNCIL



Science & Technology Facilities Council
Rutherford Appleton Laboratory

Challenges and

new developments to address them (2)

Virtual

Long-tail science use
J Research

case
P SES

Environments

* Need for effective exploitation of parallelism + Software-as-a-Service model
to deliver demonstrable benefit over user’s « Desktop app-style user
desktop/laptop experience

* Need for ease of use + dynamic provisioning of

* Intuitive user interfaces clusters

+ Parallel programming libraries
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Data Analytics
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Development challenge: size and

complexity of code and systems footprint

«  CEDA Development team

— 15 people includes data scientists, ops and managers — approx. 7 f/t s/w
development

* Languages
—  Python predominates, all new projects Python 3
—  One Cython project
Development —  JS - React

— Some Java

«  Development environments: PyCharm, PyDev (Eclipse), CLI + editors

« All projects Open Source by default
Test —  https://github.com/cedadev/
— Private git for deployment-sensitive content (e.g. Ansible playbooks)

« Training in the user community:
— Introduction to Scientific Computing Course

. Bund test, integrate, operate
Vagrant + Ansible
— Cloud dev tenancy
—  Standardised on RedHat 6/7
—  Planned: Docker + Kubernetes (OpenShift)
—  Production checkout process and documentation
— Integrating code tests into Icinga/Nagios operational monitoring
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Production
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Summary

« JASMIN: data gravity, a data commons for environmental sciences

« (Challenges with respect to running at scale:
— Data volumes
— Numbers of users

— Generation and indexing of content for effective discovery and
understanding of data for users

— Effective use of parallelism for long-tail of science users

— Increasing footprint of code and systems to manage for development and
operations

* New infrastructure services to address challenges:
— Evolution of data discovery and cataloguing systems, Al exploitation?
— Virtual Research Environments
— Object store migration

— Development and operations: Increasing Automation — virtuali
containers and container orchestration

Great CEDA
Data Discovery

National Centre for National Centre for Hackathon .
Atmospheric Science Earth Observation .
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu (coming soon) -

ccccccccc



Science & Technology Facilities Council
@ RutherfordgAppleton Laboratory
Further Information

« CEDA and JASMIN:
— http://wWww.jasmin.ac.uk/
— http:/Mwww.ceda.ac.uk/

e Github:
— https://github.com/cedadev/

 JASMIN paper

CEDA team Lawrence, B.N. , V.L. Bennett, J. Churchill, M.
Juckes, P. Kershaw, S. Pascoe, S. Pepler, M.
Pritchard, and A. Stephens. Storing and
manipulating environmental big data with
JASMIN. Procesdings of IEEE Big Data 2015,
p68-75, doi:10.1109/BigData.2013.6691556

« philip.kershaw@stfc.ac.uk,
@PhilipdKershaw
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