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SDC Developments
Towards LOFAR2.0

John D. Swinbank
swinbank@astron.nl
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Observation Specifications Proposals

Digital
Services

Instrumental Data Data Products

Capabilities

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

Goedheuring | Appewval

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




LOFAR ERIC
ASTRON SDC Partners &
Community

SRCNet
ASTRON SDC Release
Train

ASTRON SDC

2022 2023 2024 2025 2026 2027 2028 2029 2030

LOFAR Digital Services

LOFAR1 Operations LDV LOFAR2.0 Operations Future User Services
LOFAR2.0 Commissioning Streaming / High-Throughput Processing

SKA Regional Centre Network

Requirements : Science Verification SRCNet 1.0
defintion Froiegiaing SIACINE B (Public Access) SKA Operations

Apertif Long Term Archive

Ongoing Maintenance & Support
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Proposal Management

Replacement for the Northstar tool used in LOFAR1, which is obsolete &

unmaintainable.

e M- < © 9 ® @

This also includes new user/group
management systems: “federated

SCIENCE PORTAL > PROPOSAL TOOL > EDIT PROPOSAL

. . . e 99 N - Proposal Justification
authentication & authorization”. ]
[ -] Targets Members
.
 Usable/testable /commissionable cieate cycle : Target objects
version ~this summer. e

Description ™
Delete




Federated AAl: SURF SRAM

Logging in with your own institutional account Create new Collaboration (project team) management

collaboration am
Research Access Managenr
create new Welcome to My gr8 collaboration

Development system
Name H
sﬁ T Tee o O eI Logout COI I abo ratlon @ Youareinvited to become member of this collaboration
. . Proposal Overview | + New Proposal I AST(QO r Please be aware that on joining this collaboration, your personal data may be shared with
Slgn Into you raccount Short name the following services. Take a moment to review any policy documents provided by the
My gr8 collaboration service.

Username Title v Collaborative Organization @ » Actions
Purpose of the collaboration
68ealcd1-7495-4cba- S )
Q@ Edit © View 4 Write Description ?
password m b53a-10eb839819e9 grs About
We collaborate in 1 services
b96d8a92-2117-41d2- TR e
i iew rite
Legin with a25d-83040136ea56 — — - . ? Astron P L Servi
Invitees (comma sep ASTRON “SronTropesaisenice
) ©cron ASTRON ? Acceptable use policy Privacy policy ¥ Contact
_ . a25d-83040136€a56 t @ Yiew s We collaborate in 1 service
@ Add another institutic 7 Edit S b . C | A service used by this collaboration requires that you agree to their acceptable use policy.
-0517-4201-9210- ubmit ance
Or sign in with COEESd0 OIZA201.9210 S3afccceziol ey Edit @ View 4 Write holties@astron.nl 1 agree to the service's acceptable use policy
Astron Prop Open
SRAM acceptation environment ASTRON
SRAM prod
Cancel
Policies & Support ~~ My Tokéns
Research Access Management
grs
Home Astron My gr8 collaboration
. @ More information
My gr8 collaboration | Visit website .
Astron B n Holties °
" ™ Contact an administrator tion admin WP

ASTRON  # rremesrosews _
Consent for GDPR & Acceptable ( e \,

My gr8 collaboration

Review your information that will be shared. EEEEEEEE
About Admins Members Groups Services Join requests Service tokens AST (( o N 63 1 member & no groups ‘ View as member ’
() Membership request '
&) Eexpires on June 7, 2028 ‘

eduTEAMS Service will receive
History ’

Welcome to My gr8 collaboration

Display Name Hanno Holties . .
@ Youareinvited to become member of this collaboration Wa colisborata In 1 services
Full Name holties | sembers |

About Admins Members Groups Services Join requests Service tokens
Firstname Hanno Please be aware that on joining this collaboration, your personal data may be shared with ASTRON Astron Proposal Service .

the following services. Take a moment to review any policy documents provided by the

Sumname  Holties service. Members (2) All groups ‘ [ | Hideinvitations = Search for members Q ‘

Email address holties@astron.nl Purpose of the collaboration Policies & Support My Tokens
? , L] Name / email Institution Role Membership
Show more information GJ Short name

We collaborate in 1 services gr8

astaon  provided by ASTRON Something incorrect? ] §® ) e m Invited on Mar 13
Astron Proposal Service @ More information o holties.astron@gmail.com

ASTRON Visit website
Acceptable use policy Privacy policy ¥ Contact
Identifier b77d801a79274e8efdd750be8ele46bed0073 (1) =) Contact an administrator O § e.g. Tim Holties @ eduidnl Member . Expires o
b83 o holties.astron@gmail.com ’ in1year
A service used by this collaboration requires that you agree to their acceptable use policy.
. Support
E0_ provided by SURFconext Explanation . .
g by R | agree to the service's acceptable use policy Terms of Use l
Privacy policy NL | EN

Proceed to My gr8 collaboration




Archiving & Curation

Product Type Example R:t:r?;i:lm e LTA Support for LOFAR ERIC agreed data
policy.

Raw Unp rpf:essed Not retained
visiblities o LTA supportfor “advanced” data
Flagged & products (e.g. images).

Instrumental compressed O(18 months)
visibilities . .
Direction- o Goal: the ability to ingest advanced /

Intermediate independent O(18 months) science—ready data products generated
calibrated visibilities : ,
by the wider community.

Advanced Image cubes NGRNnke e Including management of data rights.

| Unique - e« Become a “hub” for access to LOFAR
Special Cases observations that  For discussion o
cannot be repeated data, wherever it is generated.




o Execute predefined pipelines “at scale” against
data in the LTA.

sdc-dev.astron.nl:5554/atdb) [b + [_C]

eoe ([J - 0

Sov ATDB Tasks Dashboard Filter Quality Validation Failures Archived Monitoring Diagram Login

Click to Filter ()

L

Search for.
archiving | archived | finished
° ° ° h f h
o Capability developed in the context of the e B
[ ] [ ]
LO FA R D a ta Va l O rl Za t I O n e ﬁo rt C u r re n t ly “ ID ¢+ Dpetails “ Workflow . ~ Priority . + Status . « Project . “« SAS_ID . ~ Filter . + CreationTime . + Size .  Actions
, 23990 ﬂ 100 defining lt5_004 447296 ldv-spec.:61 2023-01-11 09:07:34 302GB
. S R F 23989 m 100 defining lco_o012 86577 ldv-spec:10 2022-12-19 10:22:22 38GB
ru n n I n g at U ° 23988 m 100 defining lco_o012 86577 ldv-spec:3 2022-12-19 10:20:01 13GB
23987 m 100 defining lco_012 86577 ldv-spec:3 2022-12-19 10:20.01 13GB
23986 m 100 defining lco_012 86577 ldv-spec:3 2022-12-19 10:19:52 13GB
23985 m 100 staged_failed pulsars2 36848 pulsars2_vk_bftgz_master 2022-12-12 21:33:06 51.8 GB C Retry
® F u t u r e W O r k ° 23983 m 100 stored lc0_008 102168 lc0_008_mi_bftgz 2022-12-09 10:05:42 88.9 GB
* 23982 100 stored lco_o08 102168 lco_008_mi_bftgz 2022-12-09 10:05:42 113.8 MB
23960 100 stored lc1_027 192567 lc1.027_vk_bftgz 2022-12-07 12:30:09 735.4 MB
l h ° oo l ° h V4 23193 100 archived_failed lc1_027 227292 lc1_027_mi_bftgz 2022-10-12 15:30:06 711 GB C Retry
. S Ca e to Ot e r LTA S I tes J u I C , POZ n a n , 22516 %'s 100 archived lc12_012 727738 lc12_012_mi_prefactor 2022-05-25 09:27:56 21 TB
22515 100 archived lc12_012 727742 lc12_012_mi_prefactor 2022-05-23 07:36:02 90.9 GB
m a y b e m O re . 22514 100 archived lc12_012 727732 lc12_012_mi_prefactor 2022-05-23 07:35:58 90.9 GB
22500 5ty 100 archived lco_024 119612 lco_024_mi_comp 2022-04-06 07:21:49 80.9GB
22497 %ty 100 archived lco_o03 151714 lco_003_mi_comp 2022-04-04 10:37:37 24 GB
. I n C r e a S e d a u t O m a ti O n 22492 m 100 defined (holding) lc1_002 189229 demo_prefactor 2022-03-08 14:2357 984.9 GB
) 22491 m 100 processed_failed Ic1_002 189230 demo_prefactor 2022-03-08 14:23:47 11.3GB Z Retry
22483 100 stored [c10_010 667526 prefactor_target_test 2022-01-10 15:31:32 39TB
16663 m 100 stored 1c10_010 667520 prefactor_calibrator_test 2021-12-09 12:07:10 839 GB

e Incorporate more pipelines.

e Polish & user enhancements.

First  Previous n Next Last

Version 13 Januari 2022 - 11:00



Discovery & Access

o Software solutions to make archive access as
robust & reliable as possible...

e ...iIntandem with LOFAR ERIC service level
agreements with data centres.

o Upgraded archive interface: “ADEX”.

e Pervasive use of Virtual Observatory interfaces
for publishing data.

e Aiming for a fully “FAIR” compliant archive:

e Findable, Accessible, Interoperable, Reusable

o https://forcell.org/info/the-fair-data-principles/
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ASTRON

SkyView

Sky settings

Survey e
apertif_dr1

Frequency i ]

Coordinates @

RA Dec
340 ¢ 34
Filters v

10 S H 1430 ¢

eoe M+ <

“:. ADEX-labs SkyView (dev)

22 40 0.000 +34 00 0.00

Color Map [ )
¥ | native s

FoV

<>

15

<>

Backend: SURF Research Cloud
(django)

Status : failed

DPS: 0

Position: 02 39 60.00, +40 00
00.00

FoV: 30 deg

Object:

Choose ADEX Backend :
[ SURF Research Cloud (django) ~ ]

Background Survey (HiPS) :

[ DSS colored ~ ]
Collection:

[ focus ~ ]
DataProduct Type:

[ Science Sky Map ~ ]
DataProduct SubType:

[ continuumMF ~ ]

Max Records :
10000

© Resolve Target ]

&» Reset View ]

\WSRT-Apertif

Apertif Surveys

Data from the Apertif
surveys include imaging
and time-domain data.
The time-domain
products consist of high-
time resolution filterbank
data in the PSRFITS
standard. The Imaging
data products include
the raw obscrvations in
the measurement set
(MS) stendard format. In
addition, processed data
products are avaiable,

including calibration
tables, calibrated

visibilties, multi-

ASTRCN VO

V ASTRON

Virtual
Obscrvatory

ASTRON Virtual
Observatory

The Virtual Observatory
defines a set of
standards that can be
used to download
astronomical data. The
ASTRON VO contains
several image surveys,
vwhich are images in the
FITS format. Since the
VO is currenty under
development, more
data types wil be
available in the future.

l Visit ASTRON VO Archives }

& sdc-dev.astron.nl/adex-labs/adex_backends

& sdc-dev.astron.nl/esap-guif

Zooniverse

Zooniverse
Classification
Database

The Zconiverse is the
world's largest and
most popular olatform
for people-powered
research. This
research is  made
pessible by volunteers
— more than a million
people around the
world who ccme
together to assist
professional

researchers. Our goal
is to enable research
that would not be

Virtual Observatory (VO)

Virtual Observatory (VO)

The Virtual Observatory defines a
set cf standards that can be used
to download astronomical data.

Visit Virtual Observatory (VO) Archives

h + ©



Scientific Pipelines

e The Observatory-supported portfolio for LOFAR2.0:
e Pre-Processing
o LINC (direction-independent calibration)
e Rapthor (direction-dependent calibration)
o VLBI (postage stamps & wide field)
e PULP (known pulsars)

e TraP (image plane transients; stretch goal)

e For cost & science productivity reasons, processing plans/
pipelines must be in place before observations start.

o Not “ASTRON's pipelines”, but our pipelines; we work together to make them effective.

e Best way to start: commissioning. See the pipelines session later today.




Interactive Data Analysis

e Common expectation: Jupyter
notebooks running next to the data.

o Jupyter notebook: interactive browser-based
environment including live code, text, figures, etc.

o Also: “legacy” graphical applications
CASA, TOPCAT, ...), though e.g. VNC/
remote desktop connections.

e Also also: command line applications,
through e.g. SSH.

o Implies the existence of shared,
persistent storage for work in progress,
output products, etc.
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User Pipeline Execution (Future)

o Whatever observatory-supported pipelines
are available, there will always be new

science cases that aren't supported. Black Box

INPUT OUTPUT

Input is converted

e Enable them, while minimizing risk to our into output
operational system.

e Provide an APl against which pipelines can n
be developed. g

e Provide a “black box” system with
appropriate quotas etc for executing )( hexcflow
untrusted payloads.
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Conclusions

e The ASTRON SDC is coordinating development of digital services across LOFAR, SRCNet,
and Apertif/ALTA...

e ...butfully dependent on working with partners.

e Development of a set of digital services to make you scientifically productive in the
LOFAR2.0 era is well underway...

o ...butwe needyour help, especially in commissioning.

e Lookingtowards the future, we have exciting plans for what comes after the core
LOFAR2.0 services and how we can benefit from the huge development effort currently
underway for SKA.




