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Talk Overview

* Science Gateways in general

* MeerKAT and the SKA

* Federation

* The IDIA Science Gateway

* African shared computing initiatives




IDIA

* Partnership of three South African Universities
* University of Cape Town
* University of the Western Cape
* University of Pretoria

* Aims to build the capacity and expertise of the South African
university community in data intensive research to support:

* MeerKAT large survey science projects
* Large projects on other SKA pathfinder telescopes

* Runs hackathons and provides resources to other organisations
running hackathons

* Working on the path to the SKA telescope



MeerKAT

* MeerKAT

* South Africa’s SKA precursor
* Will form the core of the SKA-mid telescope

 Completed (on schedule and within
budget) in Mid-2018

* Delivering Transformational Science
from Day One

* Owned and operated by South Africa
until SKA is built

* See http://sarao.ac.za




Square Kilometre Array (SKA)
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Science Gateways

* SGs bring together a set of web-based tools that are useful to some
community

« Communities are generally domain based, with tools added to
support their work and collaborations




Federation

* There are many forms of federation
* Now, most often refers to using common Authentication tools
* More advanced systems also use common Authorization tools

* Grid systems provided these, plus common APls to many services, but were
not user friendly

* Most grid frameworks designed to sit out of sight of users, controlled by automation
systems, or by Science Gateways

* Improvement in web-based federation tools is making them user friendly

* Authentication provided by IdPs which could be from an institution or a
company (e.g., Google)



mWorking with EGI

 IDIA’s ilifu cluster accessible via EGI Checkin for about 4 years
* Became part of the production EGI Cloud Federation in 2022
* Most (all?) EOSC systems accessed via EGI Cloud Federation

* EGI Checkin provides access to many Identity Providers (IdPs)
* These include Edugain / SAFIRE as well as commercial IdPs (e.g., Google)

* The EGI CoManage instance hosts groups that can be managed by
individual research teams

* Groups can be linked OpenStack tenants on ilifu so members of those
groups can access the tenants from the ilifu dashboard
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IDIA Gateway Planning

* Directors of IDIA have experience with implementing and running SGs
* CyberSKA Scence Gateway ~15 years ago

SKA
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JB Cameron widate Contacts wr -
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Group membership o -
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e Simmonds involved in other SGs for a range of Science and
Engineering domains over last 20 years



IDIA Gateway Planning : Users

* [IDIA Astronomers

* Hackathon / data-science workshop
participants

e Accessors of Public Data Releases

* Also need to keep supporting non-Astronomy users of the ilifu
resources so want it to be easy to customize views to different
communities



DIA Gateway High Level
Requirements

e System level
 Limit that amount of code IDIA needs to write and maintain
* Minimize the amount of effort required to maintain user accounts
 Facilitate federation with other resources

e Platform level
* Provide SSO access to best-in-class user applications

* Application level

* Notebooks, Data Visualization, File Access, WAN Data Transfer, Data Delivery,
Account Management



lagram of pre-build

esign

i®

Actor

gateway.idia.ac.za

jump page

ssh key...

ilifu slurm...

Data releases base...

login.idia.ac.za...

carta.idia.ac.za

SAFIRE

0),)))3

t isnot SVG - cannot display

jupyter.idia.ac.za

globus...

dashbloard.ilifac.za




Technologies adopted

* Main Portal
* Django
* FrontPage
e Public Data (using Wagtail CMS)
e SSH Public Key management
e Usage information
* Initial container listing (management still done at CLI level for now)

 Open OnDemand
* Launch site for authenticated tools

* Other tools
» Keycloak — AAIl : Provides access to SAFIRE / EduGain
Jupyter — Notebooks
CARTA — Remote Visualization
Globus — WAN file transfer
OpenStack Dashboard — 1aaS compute and Storage control
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IDIA is a partnership between the University of Cape Town, the University of the Western Cape, and the University of Pretoria.
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Data Presentation

* IDIA has never intended to be a data archive
* |IDIA systems are not architected with this use case in mind
* Also need to be careful of trying to take on activities that require additional
support worker skills and effort
* Recently there have been requests to host some data releases
* IDIA can do this, but would be good to work with partners such as NICIS to
provide increased data resilience

* Will be creating focus group withing IDIA on what forms of Data
Presentation and Access are most helpful



Data Views : Data Release (SARAQO

® O ® @ nupsiarchive-gw-1kataczs x4

~
= & archive-gw-1.kat.ac.za/public/repository/10.48479/7epd-w356/index.html M % = 0O ‘

e

National Research | South African Radio
Foundation | Astronomy Observatory

MeerKAT Galaxy Cluster Legacy Survey Data Release 1 (MGCLS DR1)
https://doi.org/10.48479[7epd-w356

The first data release of the MeerKAT Galaxy Cluster Legacy Survey (MGCLS) consists of the uncalibrated visibilities, a set of continuum imaging
products, and several source catalogues. All clusters have Stokes-I products, and approximately 40% have Stokes-Q and U products as well. For full
details, including caveats for usage, see the survey overview and DR1 paper (Knowles et al., 2021).

When using any of the below products, please cite Knowles et al. (2021) and include the following Observatory acknowledgement: "MGCLS data
products were provided by the South African Radio Astronomy Observatory and the MGCLS team and were derived from observations with the MeerKAT radio
telescope. The MeerKAT telescope is operated by the South African Radio Astronomy Observatory, which is a facility of the National Research Foundation, an agency of

the Department of Science and Innovation."

The DR1 products:

» Visibilities: These can be accessed through the MeerKAT archive, under proposal ID SSV-20180624-FC-01.

s Basic imaging products: Full field of view, with no primary beam correction, available at full resolution only (~7-8"). Consists of a single 16-plane
cube with integrated intensity, spectral index, and 14 frequency planes. Useful for full-field searches and source finding.
Access: Basic products

Enhanced imaging products: Primary beam-corrected, showing the inner 1.2° x 1.2° of the field. Available at both full- (~7-8") and convolved 15"-
resolutions. There are two types of enhanced products: five-plane cubes consisting of intensity and spectral index, associated uncertainties, and

| the ¥ of the combined to fit; and, frequency cubes consisting of 12 frequency planes with centre frequencies of 908, 952, 996, 1044, 1093, 1145,
1318, 1382, 1448, 1482, 1594, and 1656 MHz.

Access: Enhanced products

| There are several source catalogues made available with the DR1 products, with excerpts provided in Tables in the DR1 paper.

| * Compact source catalogue (Table 2): Download

This work is licensed under a Creative Commeons Attribution-NonCommercial 4.0 International License.




Data Views : Searchable index (CADC

® O ® @ npsyjarchive-gw-1katacza X o Advanced Search - Canadian / X =+ v o0e @ https:ffarchive-gw-1.katac.za. X o Advanced Search - Canadian / X = +

.
o % »0 @G

< C @ cadc-ceda.hia-ina.nre-cnre.ge.cafenjsearch/ G i

@

c @ cadc-ccda.hia-iha.nrc-cnre.gc.ca/en/search/

I *I Government  Gouvernement |
of Canada du Canada Search for data by target n | Canada.ca » National Research Council Canada » Canadian Astronomy Data Centre

Telescope data Advanced data products Services w Advanced search Sign in

Canada.ca » National Research Council Canada » Canadian Astronomy Data Centre

Telescope data v Advanced data products v Services v Advanced search Sign in

i Advanced Search
Advanced Search | : -

Search Results ~ ADQL

Search ADQL

i Download complete query results: VOTable CSV TSV Bookmark URL
Reset ‘ W Showing 302 rows (302 befare filtering). Change Columns ‘ View in sky ‘
Click on @ for explanations Mark ]  Preview Collection Obs. ID Product ID RA (J2000.0) Dec. (J2000.0) ~Start Date Instrument Int. Time Target Na..  Filter
Observation Constraints Spatial Constraints Temporal Constraints Spectral Constraints Filter: ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ | | ‘ ‘ ‘ | ‘ ‘
H:M:S  ~ D:M:S v~ Calendar v S ds v
» Observation ID 9 » Target 9 » Observation Date 9 » Spectral Coverage 9 =) o e oo rane \l,.,.w.-'..,.l ‘ v .“.-.u..l ‘ alendar | G o lhd cven
+ L Name [} + Pixel Scale b Integration Time » spectral sampling o O |Preview  CGPS MEL2 DRAO-ST 1420MHz 19:17:38.16  +18:58:40.8 DRAO-ST MEL2 1420 MHz
° Do spatial Cutout ° [m} CGPS MEL2 DRAO-ST Hl-line 19:17:38.16  +18:58:40.8 DRAO-ST MEL2 21 cm
0 Spatial Cutou
» Proposal ID P > Time Span » Resolving Power (] Preview CGPS MEL1 DRAO-ST 1420MHz 19:32:27.26  +17:04:57.2 DRAO-ST MEL1 1420 MHz
» Proposal Title 9 » Bandpass Width 9 O CGPS MEL1 DRAO-ST Hi-line 19:32:27.26  +17:04:57.2 DRAO-ST MEL1 21 cm
+ Proposal Keywords o \ Rest-frame Energy ° O Preview CGPS MEK2 DRAO-ST  1420MHz 19:25:38.58  +22:30:25.1 DRAQ-ST MEK2 1420 MHz
® ° O CGPS MEK2 DRAQ-ST Hi-line 19:25:38.58  +22:30:25.1 DRAO-ST MEK2 21 cm
» Data Release Date Do Spectral Cutout
O Preview CGPS MEK1 DRAQ-ST 1420MHz 19:40:42.18  +20:34:24.9 DRAO-ST MEK1 1420 MHz
Science and Calibration ~ 0 CGPS MEK1 DRAQ-ST Hi-line 19:40:42.18  +20:34:24.9 DRAO-ST MEK1 21 cm
O |Preview  CGPS MEJ2 DRAO-ST 1420MHz 19:34:00.68  +26:01:01.1 DRAO-ST MEJ2 1420 MHz
[m} CGPS MEJ2 DRAQ-ST Hi-line 19:34:00.68  +26:01:01.1 DRAO-ST MEJ2 21 cm
O Preview CGPS MEJ1 DRAQ-ST 1420MHz 19:49:21.30  +24:02:11.7 DRAO-ST MEJ1 1420 MHz
(LRl Carsi el O CGPS MEJ1_DRAQ-ST Hl-line 19:49:21.30  +24:02:11.7 DRAO-ST MEJ1 21 cm
O Preview CGPS ME5 DRAO-ST Hi-line 22:31:47.40  +75:30:12.4 DRAO-ST MES 21 cm
Band © Collection © Instrument @ Filter @ Gl Lev. @ DataType & Obs. Type @ 0 CGPS ME5 DRAO-ST 1420MHz-QU  22:31:47.40  +75:30:12.4 DRAO-ST MES 1420 MHz
All (13) All (37) All (249) All (4528) :\lg @) Al (9) All(98) O Preview CGPS MES DRAO-ST 1420MHz 22:31:47.40  +75:30:12.4 DRAO-ST MES 1420 MHz
Infrared CFHT ACS -1.800 (4) Analysis Produc cube ACQUIRE . 3 -5Q- -5g- -
Infrared | Optical CFHTMEGAPIPE ACS[SBC -1.900 (3) Product eventlist ACQUISITION g Preview CGPS ME4 DRAC-ST Hl-line 22:59:06.65 +71:59:00.7 DRAO-ST ME4 21cm
Infrared | Optical |U CFHTTERAPIX ACS/WFC -35.000 (2) Calibrated catalog ALIGN O  |Preview  CGPS ME4 DRAO-ST 1420MHz 22:59:06.65  +71:59:00.7 DRAO-ST ME4 1420 MHz
Infrared | Optical |U CFHTWIRWOLF ALAIHI-ACSIS 0 (1) Raw Standard image ARC [m] CGPS ME4 DRAO-ST 1420MHz-QU 22:59:06.65 +71:59:00.7 DRAO-ST ME4 1420 MHz
Millimeter HST AWEOWEO-ACSIS 0.35MB (0) Raw Instrument | measurements ASTAR . i P .
Millimeter |Infrarec HSTHLA Alopeke 0.35um Unknown (-1) Other BIAS  Obs.Type o Preview €GPS ME3 DRAQ-ST Hi-line 23:17:35.07 +68:18:03.9 DRAG-ST ME3 21 em
Optical Jwst COS/FUV 0.45MB Unknown spectrum BPM O CGPS ME3 DRAO-ST 1420MHz-QU 23:17:35.07  +68:18:03.9 DRAO-ST ME3 1420 MHz
Optical | UV GEMINI COS/NUV 0.45um timeseries CAL O Preview CGPS ME3 DRAO-ST 1420MHz 23:17:35.07  +68:18:03.9 DRAO-ST ME3 1420 MHz
Radio GEMINICADC CPAPIR 0.75um visibility CALIB 16: .58: R
™ JeMmT Cassegrain Spectro 0.85um comp O CGPS ME2 DRAO-ST 1420MHz-QU 23:16:33.22  +63:58:40.4 DRAO-ST ME2 1420 MHz
UV|EUV JCMTLS Cassegrain Spectro 0G530 COMPARISON O  |Preview  CGPS ME2 DRAQ-ST 1420MHz 23:16:33.22  +63:58:40.4 DRAO-ST ME2 1420 MHz
O |Preview  CGPS ME2 DRAO-ST Hi-line 23:16:33.22  +63:58:40.4 DRAQO-ST ME2 21 cm
O |Preview  CGPS ME2 DRAO-ST 408MHz 23:16:33.22  +63:58:40.4 DRAQ-ST ME2 408 MHz




* Provided by several tools
already
* OnDemand
* Juypter
* Globus
* Etc.

* Good enough if you know
what is in the file from its
name

* Not good for searching

,.;,:i]

FILE MANAGER

Simple File Views

Dashboard - IDIA Dashboard

@ app.globus.org

] File Manager

Collection

Path

[ ] selectall

llifu DTN
/carta_share/public/angus/|

up one folder \ refresh list

NAME

cosmos_mega_simbad.fits
cosmos_mega_simbad.xml
cosmos_spitzer3.6micron.fits
COSMOSOPTCAT fits
COSMOSOPTCAT.vot
export_ma8L.fits

fornax_momentl fits

GALFACTS_N1_0263_4023_avg_Lhdf5

GALFACTS_N2_0263_4023_avg_l.hdf5

lab? (4) - JupyterLab

L.

& File Manager | Globus

7 filter

LAST MODIFIED

5/24/2020 10:38 PM

5/5/2020, 09:11 PM

5/5/2020, 09:11 PM

cosmos_spitzer3.6micron.fits

5/24/2020, 10:39 PM

5/14/2020, 07:01 PM

10/24/2021, 01:08 PM

10/9/2020, 04:25 PM

2/7/2020, 08:46 PM

2/7/2020, 08:46 PM

SIZE

116.58 MB

26716 MB

444.72 MB

163 GB

19539 MB

5472 KB

O view
=

a % Incognito ‘ Update : )

Panels [ OO 1

f Bookmark ~
=¢

:?r-. Share
"\
X, Transfer or Sync to...

New Folder

D Get Link
@ Show Hidden ltems

-\.’:_’f.\. Manage Activation
—



Initial Public Data Publication

1ia IDIA Science Gateway x  +

<« C @ gatewayidiaacza/public_data 2 % 0@ :

IDIA Science Gateway Application Dashboard ~ Request Account  Public Data

DIA Inter-University Institute
for Data Intensive| «eswse < + —

& C @ gateway.idia.ac.za/pages/carta-examples/ 2 * 0@ :

IDIA Science Gateway Application Dashboard  Request Account  Public Data

Public Data Archive

Public data archive for IDIA support projects. o

T e Dt I T e DI A Inter-University Institute
IDIA Science Gateway  Application Dashboard ~ Public Data amples e public Images and catalogue fo r Data | ﬂte n S ive ASt rO n O my
[ d

CARTA Examples

The public Images and catalogues for software testing and CARTA tutorials

Welcome to the IDIA Science Gateway. This provides access to IDIA resources. For information about IDIA see www.idia.ac.za.

The CARTA Example data consists of two mosaics files, and the tutorial data in the COSMOS field, G31 bandscan, HD163296, HDF5 fitsidia,

Herschel_pacs_spire, M51, OphA, Stokes, Gaussian_array and set_allsky. All the files (images and catalogues) for each tutorial data can be accessed via the
Access secure IDIA /lifu resources. An iifu account is required for this.

‘This will give you access to various resources including Jupyter attached links below.

T Notebooks, CARTA, SSH Key Management, Globus and OpenStack. This NB. All the example images and catalogue data are collected from the web. They are all public data. These images and catalogue data should only be used for
also allows you to link your institution account to your iifu account using .
edUGAIN / SAFIRE. software testing purposes and CARTA tutorials.

Request an iifu account for access to the IDIA/ ifu systems. e
IDIA provides access to public data sets that can be accessed without an
IDIA account.

Mosaics

® mosaic-w1-int fits
® supermosaic.10.hdf5

COSMOS field

cosmos 0 simbad.xml

Computing support: supportei1if:

cosmos 1 simbad.xml

IDIA is a partnership between the University of Cape Toy  of Pretoria

cosmos 2 simbad.xml

cosmos 3 simbad.xml

cosmos_herschel250micron.fits

cosmos_spitzer24micron.fits
cosmos_spitzer3.6micron.fits

G31 bandscan




Application catalogue

* Initial gateway has simple listing of available containers

* Working on providing featureful container management system using
sregistry

@ 1DIA containers x

c a id

Containers found in /idia/software/containers

Container

ASTRO-GPU-PyTorch-2023-02-21.simg

isthtml

Mo

ation t

e
Feb 21 2023 15:08:14 +0200

ASTRO-GPU-PyTorclisimg -> ASTRO-GPU-PyTorch-2023-02-21.simg

ASTRO-GPU-TF-2021-07-08.simg
ASTRO-GPU-TF-2023-02-21.simg

Jul 08 2021 11:43:38 +0200
Feb 21 2023 15:09:02 +0200

ASTRO-GPU.sing - ASTRO-GPU-TF-2023-02-21simg

ASTRO-PY3-2020-10-16.sif
ASTRO-PY3-2020-12-01.simg
ASTRO-PY3-2021-02-07.simg
ASTRO-PY3-2021-03-03.simg
ASTRO-PY3-2021-03-23.simg
ASTRO-PY3-2021-04-14.5img
ASTRO-PY3-2021-05-21.simg
ASTRO-PY3-2021-07-01.simg
ASTRO-PY3-2021-07-20.simg
ASTRO-PY3-2021-08-12.simg.
ASTRO-PY3-2021-08-26.simg
ASTRO-PY3-2021-0

23.simg

ASTRO-PY3-2021-1

26.

mg
ASTRO-PY3-2022-01-06.simg
ASTRO-PY3-2022-01-12simg
STRO-PY3-2022-01-17.simg
STRO-PY3-2022-01-26.simg
STRO-PY3-2022-0:
ASTRO-PY3-2022-05-13 simg

ASTRO-PY3.8-2022-06-27.sif

RO-PY3.8-2022-09-16.simg

RO-PY3.8-2022-10-18.simg
RO-PY3.8-2023-01-31.

mg

RO-PY3.8-202.

-04-0

mg

ASTRO-PY3.8-202:

-06-14.simg

Oct 20 2020 09:01:24 +0200
Dec 02 2020 14:39:20 <0200
Feb 08 2021 14:38:44 <0200
Mar 03 2021 14:44:59 <0200
Mar 23 2021 13:56:16 <0200

Apr 142021 1 +0200
May 24 2021 15:00:45 +0200

Tul 022021 10:41:51 +0200

Jul 20 2021 15:31:54 40200
Aug 12 2021 09:3:

0200

240200
p 232021 11:20:38 +0200

Oct 26 2021 14:36:36 0200
Jan 07 2022 08:34:18 +0200

Tan 12 2022 10:02:09 <0200

Jan 172022 15:26:13
12:10:13

Feb 22 2022 10:

200
Jan 26 20

Jun 23 2022 15:56:03 +0200
Jun 272022 15:29:41 40200
Sep 19 2022 09:07:40 +0200
Oct 18 2022 12:21:29 +0200
Feb 01 2023 08:51:50 +0200
Apr 05 2023 09:55:19 +0200
Tun 14 2023 14:56:17 +0200

® Singularity Registry x o+ v
C A Notsecure | sregistry.idia.acza @ B % *
SREGISTRY

The Inter-university Institute for Data Intensive Astronomy

pen Source R Singularity containe

Package your Analysis

View Collections




African Shared Computing Projects

* African Open Science Platform

* Has been in planning for 5+ years
* 3 initial sites have been funded

* South African Open Science Cloud

* Planned in collaboration with EOSC partners
* Documents published by NICIS mid 2023
* |DIA gateway provides much of what is planned for SAOSC



Summary

* High level requirement for IDIA Science Gateway developed over 6
months

* One aim was to provide federated access to all IDIA / ilifu services

* Working with DIRISA to ensure common federation approaches with
their sites

e Aim at utilizing existing best in class systems as far as possible

* Plan to specialize to user requirements while keeping customizations that
need to be maintained to a minimum

* Provides input into development of SKA Regional Centres



IDIA Inter-University Institute
for Data Intensive Astronomy
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