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As of late 2020:

John Swinbank (ASTRON) took over from Michiel van Haarlem
(also ASTRON) as WP5 coordinator.

Zheng Meyer-Zhao (ASTRON), WP5 Tech Lead, is on indefinite
leave of absence.

Leadership transition provides a chance to evaluate current progress
and assess goals for the year ahead...

...but also means we have lost some momentum and are gradually
spooling back up.
Opportunity for new technical leaders to step forward!
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ESFRI Science Analysis Platform

A “science platform toolkit”:
bring your own infrastructure
and service capabilities.

Two part structure: web Ul,
and AP| gateway

Focal point of a range of
pluggable, independent

microservices

Designed to be robust &

extensible
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ESCAPE The (ADEX) 'landing page' is a simple P e ESAP GUI
user friendly page for data discovery. g pag
Particie phyéies BEPRI restarch Infraatrectares It uses the same ESAP gateway as the
more complex ESAP GUI L frontend

AN

'ESAP API

DOI service

A

All the information about
archives, catalogs, datasets,
available software and workflows,
processing resources is described
------------- in the esap database.
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Rucio API offers a standard Dirac API offers a standard
way to access the catalogs of way to access the processing
the data centers resources of the data centers

Figure: Nico Vermaas (ASTRON)

2021-04-06 WP2 - WP5 Integration Workshop 4 P B EUrepes ) Al _
Horizon 2020 - Grant N° 824064




~
ESCAPE ESAP Queries in Action
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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 observations
in the measurement set (MS)
standard format. In addition,
processed data products are
available, including calibration
tables, calibrated visibilities,
multi-frequency synthesis
continuum images,
polarization  images and
cubes, and uncleaned neutral
hydrogen (HI) line and beam
cubes. Full details of these
data will be provided in
upcoming papers (van
Leeuwen et al. 2020, Adams
et al. 2020).

Visit WSRT-Apertif Archives

2021-04-06

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

Visit ASTRON VO Archives

cycle, commissioning and
DDT projects since 2013 are
stored in the archive. The
interferometric data products
that can be found include raw,
pre-processed data in the
measurement set (MS) format,
and the products from the
calibration, imaging and long
baseline pipelines. In the case
of beamformed observations,
raw data are available in HDF5
format as well as higher-level
data products including de-
dispersed time series,
dynamic spectra and folded
pulse profiles. More details on
the types of data products
stored on the archive are
provided [herel. (lherel is
wherever you put the more
detailed description that was
sent to you separately).

Visit LOFAR-LTA Archives

WP2 - WP5 Integration Workshop

The Zooniverse is the world's
largest and most popular
platform for people-powered
research. This research is
made possible by volunteers
— more than a million people
around the world who come
together to assist professional
researchers. Our goal is to
enable research that would
not be possible, or practical,
otherwise. Zooniverse
research results in new
discoveries, datasets useful to

the wider research
community, and many
publications.

Visit Zooniverse Archives

WSRT-Apertif ASTRON VO LOFAR-LTA Zooniverse Virtual Observatory (VO)
ASTRON
Cbssrvatory INZS)/2\
Apertif Surveys ASTRON Virtual LOFAR LTA data Zooniverse
Data from the Apertif surveys Observatory The data from all LOFAR Classification Database Virtual Observatory (VO)

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

Visit Virtual Observatory (VO) Archives
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ESCAPE ESAP Queries in Action
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WSRT-Apertif

Archive - WSRT-Apertif

Instrument WSRT Data Retrieval

Description Apertif Surveys Data can be retrieved via the Apertif Long Term Archive (ALTA). Public data can be downloaded from the ALTA web interface or retrieved via wget
(necessary for MS files). Non-public data can be browsed with an ALTA account but cannot be retrieved via the ALTA web interface.

Apertif Surveys

Data Product Categories in WSRT-Apertif
Data from the Apertif surveys
include imaging and time-
domain data. The time-
domain products consist of

Data Product Category Catalog name Categories access

Imaging Survey raw data WSRT-Apertif Browse Catalog & Run Queries

Imaging Survey raw data

high-time resolution filterbank
data in the PSRFITS standard.
The imaging data products
include the raw observations
in the measurement set (MS)
standard format. In addition,
processed data products are

In imaging mode, the Apertif correlator provides 24576 channels over a bandwidth of 300 MHz, which can be placed in the frequency
range 1130-1750 MHz. The data is taken in full Stokes mode, and the combination of bandwidth and spectral resolution means that

available, including calibration the Apertif imaging data are simultaneously sensitive continuum, polarization,and neutral hydrogen (H i) data.

tables, calibrated visibilities,

muLt.i—frequency 5‘{””‘955 Apertif Surveys The raw visibility data are automatically ingested into ALTA after completion of an observation. The visibilities are recorded in
continuum images, measurement-set (MS) format. With 24576 channels, 12 dishes, 40 beams, and 30 second integration, the size of a typical survey field
polarization  images ~ and Data from the Apertif surveys include imaging and time-domain (11.5 hour observation) is 4.6TB. Calibrator observations have 10 second integrations and vary from 4-5 minutes on source, resulting in
cubes, and uncleaned neutral data. The time-domain products consist of high-time resolution a datasize of 83.2-104 GB per calibrator observation. Since a calibrator is placed in every beam, a total calibration scan (40 beams)
hydrogen (HI) line and beam filterbank data in the PSRFITS standard. The imaging data results in 3.3-4.2 TB of data stored on ALTA. In order to minimize data volumes, the unnecessary data for each calibration observation
cubes. Full details of these products include the raw observations in the measurement set (ie. the 39 beams without a calibrator) are deleted from ALTA after the generation of in spection plots. This procedure is called

data will be provided in (MS) standard format. In addition, processed data products are *pruning" and results in a total size of 83.2-104 GB for each full calibrator scan. In addition to the raw data itself, inspection plots are
upcoming papers (van available, including calibration tables, calibrated visibilities, generated for a quick look at the quality of the data.

Leeuwen et al. 2020, Adams multi-frequency synthesis continuum images, polarization

et al 2020). images and cubes, and uncleaned neutral hydrogen (HI) line

and beam cubes. Full details of these data will be provided in

upcoming papers (van Leeuwen et al. 2020, Adams et al. 2020) Imaging Survey Processed Data WSRT-Apertif Browse Catalog & Run Queries
Visit WSRT-Apertif Archives

Imaging Survey Processed Data

Imaging Survey data products are produced from running through the imaging pipeline, Apercal. This pipeline flagged the data,
derived cross-calibration solutions, found self-calibration solutions from the target data, and produced multi-frequency synthesis

Aanbinguins toaacac and dich mon acnbiniiies cubbiactod oo auboc alor bho feooiional sanao 4400 4400 ML
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sdc-dev.astron.nl/esap-gui/archives

eoe M < 0O b sdc-dev.astron.nl/esap-gui/archives/apertif e @ ©® + M

WSRT-Apertif ©@ 868 + 0

& sdc-dev.astron.nl/esap-gui/archives/apertif/query

Instrument wsrt Apertif Data Collection Query

Description Aperti Catalog Target RA (degrees) dec (degrees) search radius (degrees) Apertif Collections

Apertif s 2 2 2 Imaging s
Apertif Surveys Processing Level DataProduct Type Data Release
Data from the Apertif surveys Raw : All v APERTIF Imaging Data Releas¢ 3
include imaging and time-
domain data. The time-
domain products consist of m
high-time resolution filterbank
data in the PSRFITS standard. Query results for Apertif
The imaging data products
include the raw observations - 2 3 4 . 319
in the measurement set (MS)
standard format. In addition,
proFessed. data. produ‘cts ére Name RA Dec fov Dataset ID Data Product Type Data Product Subtype Link to data
available, including calibration
tables, calibrated visibilities, o ) o
multi-frequency synthesis Apertif Su WSRTA190711129_B000.MS 202.8 305 02 190711129 visibility uncalibratedVisibility Download data
continuum images,
polarization ~ images  and Data from the Apertif surveys inclu  \WSRTA190711130_B001.MS 202.8 305 02 190711130 visibility uncalibratedVisibility Download data
cubes, and uncleaned neutral data. The time-domain products ¢
hydrogen (HI) line and beam filterbank data in the PSRFITS ¢
cubes. Full details of these products include the raw observal  WSRTA190711131_B002MS 2028 305 02 190711131 visibility uncalibratedVisibility Download data
data will be provided in (MS) standard format. In addition,
upcoming  papers  (van available. including calibration t yspTAI90711132_BoO3MS 2028 305 02 19071132 visibility uncalibratedVisibility Download data
Leeuwen et al. 2020, Adams multi-frequency synthesis conti
et al 2020). images and cubes, and uncleane
and beam cubes. Full details of i WSRTA190711133_B004.MS 2028 305 02 190711133 visibility uncalibratedVisibility Download data
upcoming papers (van Leeuwen e
Visit WSRT-Apertif Archives
WSRTA190711134_B005.MS 202.8 305 02 190711134 visibility uncalibratedVisibility Download data
| \WSRTA190711135_B006.MS 2028 305 02 190711135 visibility uncalibratedVisibility Download data
™ WSRTA190711136_B007.MS 2028 305 0.2 190711136 visibility uncalibratedVisibility Download data View Thumbnail
-
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AstroView

SAMP demo

| register ” SAMP Ping “ unregisterl

ESAP: Simple Application Messaging Protocol (SAMP

target ra dec beam fov central_frequency n_channels bandwidth t_min t_max duration task_id obsid dataproduct_type  dataproduct_subtype product_key equinox
S$2149+3848  -341018  39.8101 33 05 136125 12288 150 2020-02- 2020-02- 115 200229034 200229034 visibility calibratedVisibility S2149+3848.UVFITS Jaoo00
29T04:51:37 29T16:21:37
S$2149+3848  -33.5829 39.8173 34 05 1361.25 12288 150 2020-02- 2020-02- 115 200229034 200229034 visibility calibratedVisibility S$2149+3848.UVFITS J2000
29T04:51:37 29T16:21:37
S2207+4114  -2870R8 414426 22 05 1261.25 12288 150 2019-10; 2019-10- 115003 191005041 191005041 visibility calibratedVisibility S2207+4114 UVFITS Jz2o00
OPCAT |£] Table Access Protocol (TAP) Query - m] X @ TopcaTa) T o
| File Views Graphics Joins Windows VO Interop Help Window TAP Registry Edit Interop Help v\; d' o H’ | S
- Window Rows Help
1 N) a C
sayEuEe:® Wlxle nx &
Table List Current Table Properties / , = ,
. | Select Service | Use Service ' Resume Job f Running Jobs | . § .
1: TAP_1_TAP_SCHEMA tables Label: m Table : lort4. TAP_4_apertif_dr1.calibrated_t = - — -
2: TAP_2_apertif_dr1.continuumr - . ) arge! ra eam fov central_frequency n_chann..
3: TAP_3._apertif_dr1.calibrated L°°N:""‘:2j I::&;;::e::ﬂ: Find: | | @ service | ® schema | ® Table | ® Columns | O FKeys | Hints 1]52149+3848 | -34. 33| 0.5 1361.25 -
4: TAP_4_apertif_dr1.calibrated . - Name [_] Descri ) - 2 | 52149+3848 34 0.5 1361.25 =
— Rows: 1,000 i Name: - — 3| S2207+4114 23 | 0.5 1361.25
Columns: 20 E3) ASTRON VO TAP (27) - apertif_dr1.calibrated_visibilities 4 | S2207+4114 24 0.5 136125
sortOrder: {} ¢ T apertit_dr1 (8) = c°‘"2'(']‘"5: L 5| 52207+4114 30| 0.5 1361.25
2 apertif_dr1.beam_cubes > 6 | 52207+4114 29 | 0.5 1361.25
Row Subset: = = Foreign Keys: e =
ow Subse &= [apentif_dr1.calibrated_visibili 0“ J - g :gi?;‘:;lg 3; ;: ﬁ‘if:
Activation Actions: 1/8 i i - * 9. el.2
& aperti_dr1.continuum_imag Description: 9 [ 52201+4340 3| 0.5 1361.25
Il M I I»]| |r samP g T M ApertifImaging Data from the data release 1 = 10 | 52201+4340 0| 0.5 1361.25
——————— 11| S2201+4340 25 | 0.5 1361.25
Messages:
AL | [ ves:| Ob Service Canabilit 12 | $2201+4340 a4, 30| 0.5 1361.25
e, _ ] ] ] 13 | 52201+4340 44. 27| 0.5 1361.25 |
SEEAOTEIF 27I7ES Aeogt * — ’rQuery Language: |ADQL-2.0 | v | Max Rows: 20000 (default) w | Uploads: 20Mb 14 | $2201+4340 14, 29 0.5 1361.25 ~|
<] I [
G | Total: 1,000 Visible: 1,000 Selected: 0
L & 2|
$2201+4340 -30.4913 42657 3 05 : Q a G - Qi) @ 190Y0B04T VISIDIUILY canpraeavIsiomLy D220 340 OVTITS J2000
ISELECT TOP 1000 * FROM apertif_drl.calibrated visibilities
$2201+44340  -3014763  43.0641 10 05 190908041 visibility calibratedVisibility $2201+4340.UVFITS Jz2o000

2021-04-06
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ESCAPE ESAP: Rucio

ster of Astron
nfrastr

ESAP — Rucio is currently a demo implementation by Hugh
Dickinson

which is hard to demo because AAIl depends on X509 which is used
to get a token. OIDC would make things easier

Also Rucio REST interaction runs under non-standard port, which is
blocked by default at ASTRON where ESAP development version is

running
Implementation is fairly simple: list files in specific scope

Searching for data (other than scope) is not really implemented

9 Funded by the European Union’s ‘ I / -
-
Horizon 2020 - Grant N° 824064 .



ESCAPE ESAP: Interactive Data Analysis & HPC/HTC Services

\ eoe M < [ ) sdc-dev.astron.nl/esap-guifin ¢ ©@ 0O + M »
¥ o & & = R - - - - B 4 R Astron... R

Currently’ ESAP aCtS aS a Archives Query Rucio Interactive Analysis SAMP  Login
“hu b”, which effective |y Run ESCAPE ESFRI Jupyter Notebooks

links out to JupyterHub & CSCMAHGG-1 v
H[TP]C facilities. —

Select ESCAPE JupyterHub Services

Notebooks runningone.g. .. ...
Binder can access data pryT—

made available through the <. ipe e senices
VO and other standard

interf
I n te r a C e S [] esap-gui version 23 march 2021 1400
Open "https: ://sdc.astron .nl/hub/" in a new tab
2021-04-06 WP2 - WP5 Integration Workshop 10 Funded by the European Union’s
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ESCAPE ESAP: Interactive Data Analy5|s & HPC/ HTC Services

N e0e M < ON =[O, L
BB v o
< ESCAPE eoe M@ > © mybinder.org/v2/gh/zhen © 0 + 0 »
Currently, ESAP actsasa D=2 Reono o - oo o0 o oo
”hUb”, Wthh EffECt|VE|y Run ESCAPE R
links out to J.u.pyterHub & & binder
H[TP]C facilities. el
. Select ESCAF
NOtebOOkS runnlng On e'g‘ ASTRON JupyterHub ),
Blnder Can acCcess data Starting repository: zhengmeyer/first-binder.qgit/master
made available through the  secipes oo s e
VO and other standard i Q-
interfaces. (el
R WP2 - WP5 Integration Workshop 11 Funded by the European Union’s
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ESCAPE ESAP: Interactive Data Analysis & HPC/HTC Services

European Science Cluster of Astronomy &
Particle physics ESFRI research Infrastructures

\ eoe [ < L )} sdc-dev.astron.nl/esap-guifin' ( © O + O »
¥ o

eoe ([ > © mybinder.org/v2/gh/zhen 3 © 0O + B »
Currently, ESAP acts as a T

eoe M < L)) hub.gke2.mybinder.org/u e © O + 0 »
o h b” h ° h ff b I Thanks to Google Clg
u which efrective e @ & = = omln e BRRE S O 908
’ y Run ESCAPE : Jupyter PyVO a Visit repo Copy Binder link
L ]
I I n ks O ut to J u pyte r H u b & CSIC-IAA HCG-16 work File Edit View Insert Cell Kernel Widgets Help | Not Trusted Python3 O
<+§.Q]E¢¢NRun.C»Code 3 (e
f . | e, o Run selected notebod & Download & & O GitHub % Binder Memory: 74 / 2048 MB
H[TP]C facilities.
In [11]: #To start you have to import the library pyvo
SeleCt ESCAF # it is also possible to use astroquery if you want

Notebooks running on e.g.

ASTRON JupyterHub
Defaulting to user installation because normal site-packag

Binder can access data o rerl Sl 15y i sstro in sl i
Sta rtlng repOSI Kequirément al?‘eadygsatis%ied: numpy>=1.16 in /usr/local/l
m a d e ava i | a b I e t h ro u g h th e vou can learn il ib/python3.8/dist-packages (from astropy) (1.19.4)
Select HPC/F
VO and other standard .

Build logs ## To perform a TAP query you have to connect to the servici

tap_service = pyvo.dal.TAPService('https://vo.astron.nl/__s!
i n te rf C e Start HPC/HTC servic]
daces.

esap-gui version 23 march 2021 # The TAPService object provides some introspection that al
# the various tables and their description
Open “https://sdc.astron.nihub] # for example to print the available tables you can execute
|

print('Tables present on https://vo.astron.nl')
for table in tap_service.tables:
print(table.name)

Tables present on https://vo.astron.nl
anertif dril.beam cubes

2021-04-06 WP2 - WP5 Integration Workshop 12 Funded by the European Union’s
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ESCAPE ESAP: Future Interactive Data Analysis

ster of Astron
nfraste

Lift that linking to JupyterHub facilities to the next level.

That is, instead of simply linking to an existing notebook, the user
should be able to:

Select data in the ESAP interface

Select notebook contents from WP3/0OSSR
Search for an appropriate notebook service
Stage data & software to the notebook service
Launch an interactive analysis session

Jupyter seems like the 800 Ib gorilla in this conversation, but do we
need other services too?

13 Funded by the European Union’s R
Horizon 2020 - Grant N° 824064 Taant




Effectively the same goals as for interactive analysis/Jupyter.

But there's much more diversity of target systems; unclear if there's
a Jupyter-like gorilla that we can target in this space.

DIRAC seems to be the name that's frequently mentioned, but
I've not seen a real analysis of whether that's sufficient.

Seems like there's a lot of work to do here to really understand our
scope, use cases, etc.

14 Funded by the European Union’s ‘ I / -
-
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ESCAPE Rubin Observatory Science Platform

N
Work carried out at CNRS-LAPP to investigate the Vera C. Rubin
Observatory Science Platform.

RSP provides tight coupling of a search/discovery portal, Jupyter
notebook service, and VO APIs.
A different regime from ESAP, but an opportunity to learn.
LSST SCIENCE PLATFORM

NOTEBOOKS E= WEB APIs APl

3 ' 3 TS,

o : . o @+

DATA RELEASES ALEF;EI;I\I;I:EERING USER DATABASES USER FILES USER COMPUTING SOFTWARE TOOLS Figure: Vera C.
Rubin Observatory
2021-04-06 WP2 - WP5 Integration Workshop 15 Funded by the European Union’s

Horizon 2020 - Grant N° 824064



At this stage in ESCAPE development, it's clear that we need to think

of a unified project: ESAP is only useful if it integrates with the
products of other work packages.

Hi, WP2! =
Also regular meetings with WP3 (Software & Service Repository).

Metadata “task force” focusing on Jupyter notebooks just
started.

Starting with a use case based on existing notebook analysis
https://github.com/AMIGA-IAA/hcg-16
https://indico.in2p3.fr/event/23933/

16 Funded by the European Union’s ‘ I / -
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ESCAPE Milestones

.

MS31: Second WP5 workshop to analyse prototype performance
February 2021 (delayed due to leadership change)

MS32: Integration of Science Platform with OSSR repository
August 2021

MS33: Integration of Science Platform with Data Lake
October 2021

2021-04-06 WP2 - WP5 Integration Workshop 17 Funded by the European Union’s - [EESEEN
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ESCAPE WP5 Next Steps

Focus on concrete & credible development plan driven by use cases.
Develop core technical team to clarify scope.

Publish ESAP development roadmap.
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