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Bologna Data Centre




Bologna Our New Datacentre (BOND) in short
Why a new data centre?

A new fully operational, fully equipped datacentre in Bologna, operational end of 2020

» The current data centre facility does not offer the required flexibility for future growth and changes in
high-performance computing (HPC) technology.

*The goals set out in ECMWEF's ten-year Strategy launched in September 2016 include the development of
a 5 km ensemble system by 2025. Intermediary goals to 2020 already require that the Centre’s next
supercomputers should provide a significant increase in our computational capacity.

*The additional processors and power needed would require a significant expansion of our current data
centre infrastructure, which unfortunately cannot be achieved in our current location.
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Data design master plan
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Current site May 2019
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What it will look like
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BOND Programme — Time line

HPC operation in Bologna

Bologna DC DHS operation in Bologna
delivered Csnaa090

Start Procurements

6-10-2019 ‘

Ql 2020

Operational services

Procurements Delivery and installation
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European wWeather Cloud




10-Year Challenge

30x more data sent to
customers per day in critical
path

RMDCN

Dissemination

Internet

Data acquisition v \‘
10x more
observational data Forecastrun Product ey e
generation
per day

25x more forecast
product data per day in
critical path

2000x more model data
per time step

100x more data
archived per
day

~ Data Handling

Archive System
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The European Weather Cloud: services

« Two year pilot project started in January 2019 in collaboration between ECMWF and EUMETSAT

* Aiming at building a cloud computing infrastructure focussed on the needs of the European
Meteorological Infrastructure (EMI)

» To experiment with providing services at different levels, from data access to hosted processing and
hosted services

B Hosted services, incl. Elasticity
commercial, etc. (service
Applications, Development inst f
. Portals Environment against fee)
wn .
X/ . f_j Hosted Processing Free / against
= B e fee
=
Q - " "
< S oumions ey oy | P Tools |
) users
Infrastructure (storage, computing, network)

~, basic services (data discovery, data access, display and reformat, download, registration to
—  offered services, user helpdesk, etc.) supported by a set of tools

) hosted processing (catalogue of VMs for performing key tasks...)

~ hosted applications, possibly supported by hosted portals and by development
~ environments

() complete hosted services, including hosted commercial activities



The European Weather Cloud: use cases

Use cases collected so far by ECMWF and EUMETSAT to test the capabilities of the cloud include:

OGC Web services (various data sources, including ECMWF)

Data processing for a dispersion model (various data sources, including ECMWF)
Distribution of the output of a Limited Area Model running at ECWMF

Cloud cover forecast (ECMWF and EUMETSAT data)

Visualisation of ocean surface winds (ECMWF and EUMETSAT data)

Distribution of surface observations in near-real time (EUMETNET/ECOMET data sources)
Distributed model data processing and blending (various data sources, including ECMWF)
Historical dataset machine learning model training (various data sources, including ECMWF)

Limited forecast production in the event of total outage at an NMS’s data centre (external data sources)



The European Weather Cloud: next steps

June 2019: first tests on prototype pilot infrastructure at ECMWF
* More hardware procured
 Integration with internal Morpheus cloud management platform.

« Summer/Autumn 2019: development of policy for use of the cloud by NMSs of Member States. Study
possible use by other users.

 Mid-September 2019: federated pilot infrastructure at EUMETSAT and ECMWF opens

« Start working on use cases

« Beginning January 2020: process to add one or two additional members in the federated infrastructure




Operational plans




Model and software developments

IMPLEMENTATION on 11t June 2019
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Information to new cycle 46R1

All information is published on the website

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycl

= cECMWF Bereiche ¥ Kalender Erstellen = Q Q@ LQ)

»

Seiten / Forecast User Home / Changes to the forecasting system @ @ @ # Bearbeiten W Favorit @ Beobachten < Teilen

Implementation of IFS cycle 46R1

stellt von Dominique Lucas, zuletzt ge on A Bataille am Apr 10, 2019

#newfcsystem

Description of upgrade

IFS Cycle 46r1 is an upgrade with many scientific contributions, including changes in data assimilation (both in the EDA and the 4DVAR), in the use of observations, and in modelling. The new cycle only
includes meteorological changes; there are no technical changes, e.g. new resolutions.

The page will be updated as required. It was last changed on 05.04.2018
For a record of changes made to this page please refer to Document versions,

Further information and advice regarding the upgrade can be obtained from User Support.

News
Cycle 46r1 live-streamed seminars
Timetable for implementation
Meteorological content of the new cycle
Re-forecasts
Technical details of the new cycle

* (Changes to GRIB encoding

+ New model output parameters

s Software
* Availability of test data from the IFS cycle 46R1 test suites
s Test data in MARS
* Test data in dissemination

S
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https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+cycle+46R1

Webinars on Science and Implementation (Reminder)

Events Index

Video (1) ::

Cycle 46R1 overview

» [ Presentation [0:00:00]

Andy Brown

Director of Research

Andy Brown - Director of Research (ECMWF)

Chat (Everyone)

The chat history has been cleared

ECMWF - Technical Support: We will be starting in 5 minutes

ECMWF - Technical Support: We will open the microphone just
before the webinar starts

Brian Etherton: Greetings from the US: transmission looks good, |
see the slides, and | see the Director of Research. All is well.

Download Presentation & ECMWF s

or/and
Watch recording

ECMWEF - Technical Support: Thank you Brian!

< ECMWF

. . ] 0:00:08/0:36:02 il =@
Cycle 46r1 live-streamed seminars |

We will organise two live-streamed seminars to introduce the new IFS cycle 46r1. The first seminar has mainly covered the Scientific changes made in the new Cycle (see recording and slides below). The second seminar will
focus more on the meteorological impact and scores of the new cycle, with details on how to access the Cycle 46r1 release candidate test data. This second seminar will take place on Wednesday, 15.05.2019 at 09:30
BST and repeated on Thursday, 16.05.2019 at 17 :00 BST. You will have the opportunity to raise any questions during all these seminars. Please do not hesitate to contact us for additional questions.

To attend any of these seminars, please follow the link below:
https://ecmwf.adobeconnect.com/ecmwf-46r1
There is no need to pre-register.

The recording of the first cycle 46r1 seminar is available at https://ecmwf.adobeconnect.com/pgy081jw03ya/. The presentation slides are also available separately at
https://www.ecmwi.int/sites/default/files/medialibrary/2019-02/46r1_overview_AndyBrown.pdf.




* CFFI based

ecCodes new Python interface & GitHub

Separates Python interface from main source code
Full Python 3 compatible & all functionality of Python 2 interface

We suggest Python 2 users to continue with old interface

Now also under Windows

ECMWF now offers their codes through GitHub

https://qgithub.com/ecmwf

Allows users to see up-to-date codes, fork & issue pull requests

Automatics tests with repos

TravisClI (Linux & MacOS) and AppVeyor (Windows)

o
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eccodes-python 0.9.0 P

pip install eccodes-python IK Last released: 10 minutes ago

Python interface to the ecCodes BUFR and GRIB de/encoder.

Navigation Project description

= e Python 3 interface to encode and decode GRIB and BUFR files via the ECMWF ecCodes library.
D Release history Features with development status Beta:

e reads and writes GRIB 1 and 2 files,
e reads and writes BUFR 3 and 4 files,

& Download files

* supports all modern versions of Python 3.7, 3.6, 3.5 and PyPy3,
Project links * works on most Linux distributions and MacOS, the ecCodes C-library is the only system dependency,
® PyPl package with no install time build (binds with CFF! ABI level, in-line mode),

A Homepage & supports writing the index of a GRIB file to disk, to save a full-file scan on open.

Limitations:
Statistics

Providing software to work with meteorological data and services

E European Centre for Medium-Range Weather Forecasts

Shinfield Park, Reading, /i emwhint Software Support@ecm.

ElRepositories 17 People 10 Teams 2 Projects 0 Settings

eccodes-python Top languages

Python interface to the ecCodes BUFR and GRIB dejencoder \ @®Python @C++ @ Jupyter Notebook
@ Python %6 deapache20 Updated 14 minutes ago @R O CMake
cdsapi Most used topics
Python API to access the Copernicus Climate Data Store (CDS) A grib  meteorology  bufr
@Fphon ka Y2 deapache-20  Updated 12 hours ago netedf
cfg"b People 0
A Python interface to map GRIB files to the NetCDF Common Data (W
Model following the CF Convention using ecCodes E:ﬂ @ 4B a
Y
eeeee rology  grib
.-‘ G J _? ‘ -
g =


https://github.com/ecmwf

Issues

Pull requests Marketplace Explore

cfgrib — linking xarray and ecCodes

® Unwatch~ 13 W Unstar 65 YFork 7

) ecmwf / cfgrib

<> Code Issues 10 Pull requests 1 Projects 0 Wiki Insights Settings

g ESSe ntl al b u I Id I n g b I OC k to b rl n g G R I B m Od el A Python interface to map GRIB files to the NetCDF Common Data Model following the CF Convention using ecCodes Edit
output data in the PyData stack

{D 699 commits I 2 branches © 22 releases A2 2 contributors & Apache-2.0

Branch: master v New pull request Create new file  Upload files  Find file
[ ] TO e m b race Xar ray fo r al | O u r fi e I d d ata, We E alexamici Merge branch 'master' of github.com:ecmwf/cfgrib Latest commit 8ac473@ 7 hours ago

needed to know that we could handle 0O
a.” Our GRIB data. [ pydata / xarray ©watch~ | 95  kstar 980  YFork 315

Code Issues 496 11 Pull requests 51 Projects 0 Wiki Insights

| Add a GRIB backend via ECMWF cfgrib / ecCodes

IV CEC M shoyer merged 29 commits into pydata:master from alexamici:feature/grib-support-via—cfgrib 11 days ago

i&J Conversation 54 ©- Commits 29 B/ Checks 0 Files changed 11 +162 -8 EEER
i . ' ) )
alexamici commented 19 days ago » edited ~ Contributor Reviewers
‘;: shoyer [
This is currently a WIP PR for review. ’jhamman o
Addresses #2475 - only read support is proposed for now. ﬂ StephanSiemen ]
7/ Tests added.
' Documented, including whats-new.rst for all changes and api.rst for new AP Assignees

igned
The implementation depends on the python module cfgrib and the C-library ecCodes to be installed. No one assigne

Work in progress items: Labels

’ the coordinate rename doesn't really belong here, move it to cfgrib, _

+ port cfgrib backend to use the new CachingFileManager interface
/ implement proper locking Projects

e
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The Metview Python framework

: J u pyter Untitled Last Checkpoint: an hour ago (unsaved changes)

File Edit View Insert Cell Kemel

a Logout

Widgets Help I'd |Python3 o
. . B+ = B B 4 ¢ W B C cCode v =  CellToolbar
* A high-level Python 3 interface for .
In [2]:  dmport metview as mv
proceSSIng and Vlsua“SIng ECMWF data In [29]: t = mv.read('2m_temperature.grib')
- makes use of all other packages print (m flatainfo(t))
[{'1n:::z;Z:?;i§Ct - @', 'proportion_present': '1l', 'proportion_missing': '@'}]
. . H mv.date
« Aim is to allow users of Metview to use o [300: [Pl Ty dartes
mv.day
. . [« .
easily the power of Python but still have T o
. . . Lot . gmv.describe
all functionality of Metview; including v det
. . . cmv.dictionary - B_25™)
V|Sual|sat|0n polar = mv.geoview(
map_projection = "polar_stereographic",
map_area_definition = "corners",
area = [19.62,-31.44,39.66,80.1])
To view your plot in a Jupytet notebook, call "mv.setoutput(‘jupyter’)" at some point before plotting
In [31]: mv.setoutput('jupyter')
mv.plot(polar, t, pal)
B s mwsiic s 000000 3% BN e
+] | Frames | La D; n
T - W
= ~ - - "_IYLﬁfémk _shade  Bm 2 TT‘[::
§~ I [wetagata] [ Values
ol - Lon -2154 Lat 41306 I N w-ﬂ"-.nw:y
w Layer  Value Lon  Lat Dist (km) [ © c%:Rs m’l 1627
Qm 282300000 -189 4084 5641 A A - 3:;7
x P X, L = o ' ::—. o Average ;wn‘
% & T AN -".. ta 80 ¢ ::m .‘ogfv'v,m

Histogram ffor data in visib{

L0
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New product Generation & Interpolation Software (MIR)

Product

Requirements
Web Application User requirement
iles

P
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Disseminate our data to you

ECMWEF has currently s fixed dissemination schedule determining at which time individual
products are released

This fixed schedule has served us well and allowed the arrival of ECMWEF products to be
predictable which has been considered an advantage

Many of our data users have asked to have products earlier

We are now in a position to consider this request and we would like to collect some feedback
on this. < Visit the interactive poster by Jenny Rourke in the weather room

E.arly El\rE!."ability of ECMWEF data {: ECMWF
“interactive poster”

Dr Jenny Rourke
Head of Produclion Serices Seclion, ECMWEF, Reading, Uniled Kingdom
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Working with the EU: Environmental information

Atmosphere Monitoring Service Climate Change Service Flood and fire forecasting
(CAMS) (C3S) (CEMS)

CAMS Analysis Organic Matter AOD ot 550nm: 20170820, 12z

90N

80N
70N
50N

SO°N

30N

000 010 020 0.0 040 050 0.60 070 080 080 i

High-resolution mean sea level Total precipitation (mm) —

o Main GIloFAS interface
pressure and ensemble spread ensemble distribution
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Establishment of User Needs / Requirements for Copernicus evolution

* The EC conducted in 2016-17 a wide initiative to identify long term, “user-driven” requirements for
evolution of Copernicus services and space segment => user consultations, workshops, etc.

« Copernicus will continue to be a public service, driven by the needs of policy and public
administrations, and fostering economic development in Europe

- Stability of the programme and long term commitment
« (Enhanced) continuity of current data and services;
« Continuity of full, open and free data policy

« Emerging needs
« Climate change and sustainable development;
* Monitoring CO2 and other greenhouse gas emissions;
* Land use and forestry;
« Changes in the Arctic;

« Security and Defence: Improving the EU's capacity (border control, maritime surveillance);

e
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Copernicus development, example of CO2 monitoring

By
g’é_' TOWARDS AN OPERATIONALCO, EMISSION MONITORING SERVICE
| &

Copernicus esssssssssssss——— GF-5
L}x‘ Space component MicroCarb
£ B e -3 D
: ' GOSATI-2

]
il
: }é I ) ()93
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5 | 2018 | 2019 ! 2020 | 2021 | 2022 | 2023 ! 2024 | 2025 !
‘;—KI Modelling/inform m component
- 4
”: £ t‘ T
" Frototype
System performance Definitian of Early systemis)for Fre-operational
vsi system Prototype, hat i svstem

i analysts components, country / ot 5po ’ Operational
e In-situ r;e'mrnrk spatial region bty system
' W desian temporal emissions country-region
- : scales 2E’E|lil:sinns '
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