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@ Central Processing
* RUG (Groningen, NL)

* (Near) real-time
processing

 GPU & CPU clusters

* 3+ PB temporary
storage

@ Long-term archive
* PSNC (Poznan, PL)
* FZJ (Julich, DE)

 SURF (A’dam, NL)

50+ PB nearline
storage
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LOFAR - growing impact
« Community is becoming more diverse
 Publications increase by over 3x in a five year period

* From 2017 to 2022, the size of the LOFAR community has
increased by a factor of 3 to over 2000

e Afactor of 7 increase in the number of collaborations
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2024 - Upgrade to LOFAR2.0

* More receivers and processing capacity at the stations, enabling
e Simultaneous LBA-HBA observing, or
* Double the LBA or HBA beams x bandwidth

Station capability LOFAR1 LOFAR2.0

NL 48 LBA or 48 HBA 96 LBA and 48 HBA

International 96 LBA or 96 HBA

96 LBA and 96 HBA

 Distribution of a central clock to all NL stations (White Rabbit)

 Simultaneous observations for multiple science cases

- Significant increase of data generated by the telescope
ASTRON

Netherlands Institute for Radio Astronomy




Enter the LOFAR Science Data Centre

Digital Services

Observation Specifications

| Telescope

_

Proposals
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Digital @@@@ User

Services ) & Community

Instrumental Data
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Courtesy of J. Swinbank

Data Products

“Services to process, archive, and distribute LOFAR2.0 Data Products. These services, deriving from
development effort, operational activities, and infrastructure capacity contributed by various partners,
will be provided to end users under the management of the ASTRON Science Data Centre.”

LOFAR2.0 Data Management Capabilities; https.//www.lofar.eu/lofar2-0-documentation/



Proposal Archiving

Management & Curation

Scientific r 1

Pipelines
Digital
Services

\— _/

Discovery Interactive

& Access Data Analysis

Courtesy of J. Swinbank

ASTRON

Netherlands Institute for Radio Astronomy

E User Pipeline

Execution




ropa s Archiving

Maagemerit & Curation

Scientific r 1

Pipelines
Digital
Services
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Discovery Interective

& Access Dalx Analysis
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Archiving

& Curation

Product Type Retention Period * LTAretains only instrumental
Productfype Example | RetentionPeriod [ MR AL
Raw Unprocessed Not retained legacy value indefinitely.
visibilities * LTA support for advanced
Instrumental Flagged & Limited lEjeat’(aal #erccj)?#c(j:g‘imttgli/h are
compressed N . '
visibilities * Ability to ingest advanced
products generated by the
Intermediate Direction- Limited wider community.
independent * Including management of
calibrated visibilities data rights.
Advanced Image cubes Indefinite  The ambition to become a
, , . “hub” for access to advanced
Special Cases Unique Per case decision LOFAR products, wherever
observations that they are generated_

cannot be repeated




Scientific

Pipelines

° Key :)ipeline RAPTHOR

components provided

and supported.
* Pipelines building on

Release
1.0

those components
provided.

* These pipelines provide
a default “science grade”
imaging capability.

* Other pipelines remain
community-developed &
supported'at a “best
efforts” level by the SDC.

ASTRON

Netherlands Institute for Radio Astronomy




* Pre-processing executed for all

applicable data on CEP

 Capability to execute calibration &
imaging at scale within the LTA

& sdc-dev.astron.nl:5664/atdb/

ece @M - 0

SLDV ATDB  Tasks Dashboard Fiter Quality Validation Failures Archived Monitoring ~Diagram

Click to Filter 0

] ) ) e e ) e ) )

archived | finished

First  Previous n Next Last

“ID . petails * Workflow . + Priority . - Status . ~ Project . - SAS_ID . ~ Filter . + CreationTime .
23990 100 defining 1t5_004 447296 ldv-spec61 2023-01-1109:07:34
23989 100 defining lco_012 86577 ldv-spec:10 2022-12-19 102222
23988 100 defining lco_012 86577 ldv-spec3 2022-12-19 10:20:01
23987 100 defining lco_o012 86577 ldv-spec:3 2022-12-19 10:20:01
23986 m 100 defining lco_o012 86577 ldv-spec:3 2022-12-19 1011952
23985 6 100 staged_failed pulsars2 36848 pulsars2_vk_bftgz_master
23983 100 stored 1c0_008 102168 1c0_008_mi_bftgz 2022-12-09 10:05:42
23982 100 stored lco_008 102168 1c0_008_mi_bftgz 2022-12-09 10:05:42
23960 100 stored le1_027 192567 le1.027.vk_bftgz 2022-12-07 123009
23103 m 100 archived_failed  lc1.027 227292 Ic1_027_mi_bftgz 2022-10-12 15:30:06
22516 m 100 archived le12_012 727738 Ic12_012_mi_prefactor 2022-05-25 092756
22515 m 100 archived le12_012 727742 Ic12_012_mi_prefactor 2022-05-23 07:36:02
22514 m 100 archived le12_012 727732 lc12_012_mi_prefactor 2022-05-23 07:3558
22500 o 100 archived lc0_024 19612 Ico_024_mi_comp 2022-04-06 072149
22497 100 archived 1c0_003 151714 Lco_003_mi_comp. 2022-04-04 10:37:37
22492 100 defined (holding) lc1_002 189229 demo_prefactor 2022-03-08 142357
22491 m 100 processed_failed lc1_002 189230 demo_prefactor 2022-03-08 14:23:47
22483 m 100 stored lc10_010 667526 prefactor_target_test 2022-01-10 15:31:32
16663 100 stored 1c10_010 667520 prefactor_calibrator_test 2021-12-09 12:07:10

First  Previous - Next Last

Version 13 Januari 2022 - 11:00

Search for.

- Size .
302GB
38GB
13GB
13GB
13GB
51.8GB
889GB
138 MB
7354MB
711 GB
2178
90.9GB
909GB
809GB
24GB
9849GB
1.3GB
3978

839GB

Legend

Data flow

Metadata flow

Control
(may include metadata)

Main user access.

Optional user access

&+ (@
Login
ASTRON GIT server
Actions Code repository
RAPTHOR
Calibration & Imaging
Workflow
ZRetry
LING
Calibration
rfiow
Retry
Compression
Workflow
2 Retry

Astronomer

Cache
DB

Content
DB

ASTRON VO server
Released Data Gollections

ASTRON HIPS
Image file server

’J

LTA
Data Archive Portal

.

; l
Stagelt
Data Staging Service E

ATDB
Execution Framework
( <
<
pid

Spider
Compute Cluster

FZJ dCache
Data repository

SURF dCache
Data repository

Content
DB

o

ATDB Specification
Task generator
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LOFAR Data
W LDV
Valorization \\\\

S
g\\\ Long Term Archive

* Evolution of LTA and _ _
LTA O pe ratl O n S Observation 1 to 100 (showing 100 of total 387) -
Averaging Pipeline (total 0) -
d P l U S: Calibration Pipeline (total 0) -
* Reduce data volume at T —_ l

the LTA to reduce
operational costs

. Streamljne data . iy
processing operations | ‘ .  me o
at the LTA v . 4+44937/PULP n/a 1027091  Pulsars in

* Prepare ASTRON for
LOFAR2 surveys

* . 33+16/PULP n/a 1027 0 -1.0 show s
° SAP
Y L DV O e ra t I O n S pa-0719/PULP  n/a 1027025 Pulsars in o pulsar 0 -1.0 show  show  |Moderate [
observation Pipeline
p specs, file or
tarted early 2023

after development of
execution systems

Long Baseline Pipeline (total 0) -

Pulsar Pipeline 1 to 100 (showing 100 of total 387) -
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Scientific Case: IDOLS
LOFAR Space-Weather

@

@

Real time Radio Dynamic Spectrum

Solar Energetic Particles Probability based on
radio monitoring

lonosphere Scintillation index
Daily Imaging Snapshot catalogue
Radio Bursts Detection and list

é Solar and

Space Weather
KSP

ASTRON
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Scientific Case: IDOLS

LOFAR Space-Weather

| D@ALS
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Courtesy of P. Zucca



Discovery

& Access

e All products available
through Virtual Observatory
interfaces (community
standard for astronomy).

& sdc-dev.astron.nlfesap-gui/

ASTRON

WSRT-Apertif ASTRON VO Zooniverse Virtual Observatory (VO) CTAO

Vo) .

e SkyView 22 40 0.000 +34 00 0.00

Sky settings

Survey @ Color Map @
R N Sosenvatony
apertif_dri 4)(native 4 ¥ dam— Cherenkov
Telescope
Frequency @
° ° Apertif Surveys ASTRON Virtual 2 Virtual Observatory (VO) Array
ooniverse
Observatory r The Virtual Observatory defines a Observatory
L 0 ¢ (— 130 Peis from. the Aperf Classification set of standards that can be used (CTAO)
surveys include imaging The Virtual Observatory Database
, , , aid, Hma-donia data defines a set of to download astronomical data CTAO will b th
Coordinates @ g S ocorin standaids ek can be The Zooniverse is the by .
worlds largest and
° . duct: t of high- used to download ground-based
RA b o products consist of hig s so ( .
Joc o Sine resciviion filabanit astronomical data. The most popular platform Visit Virtual Observatory (VO) Archives gammairay
m O e r n I Ze a a I S C O V( E r =0 O gt O © data in the PSRFITS ASTRON VO contains for _ people-powered observatory. Wit
, standard. The imaging several image surveys fossaren e telescopes
Filters v i which are imaces in the tesearch, Is  made located in  bot
0 sde-dev.astron.ni/adex-labs/adex_backends M + © orthem an

outhern
r ADEX-labs SkyView (dev) lemispheres,
° TAO wi
bserve at ver
Backend: SURF Research Cloud ligh  energie

(django) ith a coverag
° ° ° ° Queryre  status: failed fom 20 GeV t

DPS: 0 poTeV and
[ } NAME Position: 02 39 60.00, +40 00 ollection  are
0000 fat will excee
FoV: 30 deg ine miltio

s2306+313¢  Object: quare meters.

Choose ADEX Backend | Ty
52306+3130 it CTAO Archive
[ SURF Research Cloud (django) » ‘ F———

Background Survey (HiPS) :

be fully FAIR-compliant.
* Move to FAAI & Token based —_—

Science Sky Map ~ ‘

DataProduct SubType:

‘ continuumMF ~ ‘
Max Records

10000

‘ © Resolve Target ‘

‘ £ Reset View ‘

‘ & Reload Data ‘

version © mar 2023 - 17:00
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