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What is a Science platform?

* Analysis platform permitting scientists a collaborative handling of large and
diverse datasets with access to large-scale computing resources.

* Linked to a specific science projects

* Must provide features that are relevant to the user base and avoid any pitfalls




General Criteria for a Science
Platform

* Consistency

* Scalable

* Reproducibility
* Usabilty

* Reliability

* Accessibility



Some Requirements at high-level
SRC system requirement

* Provide accessible and straightforward interfaces / must be available to widest possible user
base

* Provide expert-compute users with maximal flexibility

* Provide appropriate interfaces to the lower-level services and tools deployed across the
SRCNet

* Platform will only provide users with access to services and/or data products to which those
users are entitled and will include limited, public, anonymous user access.




Challenges Involved

* Data Volume: 700 PB/year

* Data Distribution of ODPs — image cubes, uv-grids, calibrated vis, pulsar timing
solutions, calibration data and metadata

* Typical design and working of the platform is driven by a scientific projects, but SKA
has many science projects




‘of various suggested scier
Science Platform Acronym (if any) Links, references, etc Notes

ScienceDirect Article: SWAN

+ https: g 167739X1630,
https://swan.web.cem.ch/swan/

+ hitps://swan.docs.cem.ch/intro/what_is/

Service for Wetrbased ANalysis. SWAN

ScienceDirect Article: SciServer - paywalkfree access via anv at SciServer (Taghizadzh-Papp et 2020)
hitps://wrw.sciserverorg/

Sciserver

LSST Science Platform Vision Document

LSST UK Plans (Line Workshop): https:/youtu be/mwHd4RWOgYU=2302
Rubin Science Platform: hitps://data lsst.cloud/

Rubin (LineA Workshop 2021 link): hitps://youtu be/nwHg4RWEGYLPt=1050

Rubin Science Platform

4 P4 European Strategy Forum on Research Infrastructure - ESCA + hitps i lysis-plat
Science Analysis Platform . + Rucio + JupyterHub + OpenData
hitps:findico in2p3. 1 P 121.pcf

ADASS proceedings — need to track down a fink
LineA Workshop 2021 link: https://youtu be/YHUNGIBWIOE 1=2935

5 sPs Cyverse

Original paper: PLOS
https:icyverse.org/

Science APIs: htips/cyverse.org/Science-APIs

Data Commons Serivice: htps:/datacommans cyverse org/

LineA Workshop 2021 link: htips://youtu be/YHUNS3BWZoE 1=4944

Meerkat Toolbelt + Introduetion to Meerkat Toolbelt
+ LineA Workshop 2021 ink: htps:/youtu be/TD}-YSUUH21=123
Chin Virtusl Observatory China YO + ScienceDirect Artcle: China-V0 (ari(iv)
itp: /v china-vo.orgidoc.tmi
WholeTale: = hitps://wholetale.org
Canadian Advanced Network for Astronomical Research CANFAR
50 Science Archive £s0 + nitp/farchive.eso.org/ems himl + Theeso non or workfows, but exploraion, access, efc.
Pangeo - hitps./pangeo.io « Geophysics, not astronomy, but many of the technologies and considerations are likely similar.
NEWT NERSC hitps://ieeexplore.ieee.org/document/5676125 + Project looks quite abandoned (last commit is from 2019 across all forks) so may be interesting architecture-wise.

French Space Agency - CNES Platforms hitps://github,com/NERSC/newt 2.0/

Astronomy Commens Platform UW DIRAC hitps://arxiv.org/abs/2206.14392 ‘Small scale but automated deployment on AWS
CDS Astronomy Data Gentre cos REANA = hitps.//www.reanahub.io « Another GERN effort. SWAN — this )
n s Galaxy hitps:/galaxyprojectorg/ Galaxy i ascience plaform aimed primariy st th ife scences.

NASA HEASARC
researctrcommunityBcatid-32:w

n P23 WLCG: adistributed infrastructure WICG « itps:/wlcg web.cem.ch/ + Deployed and used in CERN.

NOIRLab Astro Data Lab forlarge-scale scientific computing Technical Documents: hips/wicg-docs.web.cem.ch/2dir=technical_documents

LineA Workshop 2021 fnk hitps: youtu be/YHUNS3BAZ0E?t=1015

itps:/twiki cem ch/HEPTape

= hitps:/wicg web cem ch/activiies/working-groups

nanoHUB itps:/nanohub,org/simulate/ nd engineers. Jupyter
European Space Astronomy Centre - Science Data Centre ESAC- 504 ‘The Virtual Imaging Platform vIP Paper at Amedical 1 new
Spanish SRC sesaC itps:fdocs google.com/a/nd.edu/viewer?
European Space Agency =t Platform at

itps/vip ceatis.inse-fyon fr/documentation/
WholeTale InterMine Science Gateway it:intesmine org/documentation A o iology data, providing o ,withtools for o but provid
extensive API access from Per, Pyihon, Ruby,and Java.

ESO Science Archive £SO

HubZero hitps hubzero.org itis tome what HubZero exactly s but | think it s a framework that can be used o buid a Science
Pangeo it feeexploreieee. 0rg/doCuMEnt/5432289 Analysys Platform/Gatecriay.




Down Selecting the List

Galaxy:

Cyverse:

A

Scoring

ESA Datalabs
WholeTale
CERN REANA
CERN SWAN
CANFAR
ESCAPE ESAP
SciServer

Open Source
Maintenance statt
Data discovery
Notebooks
Workflows
Software Distribution
API access

Deployment Platform

18,00
16,33
16,00
14,67
14,00
14,00
13,67
13,00
12,00
11,67
11,67
11,00
10,33
10,00
10,00

9,67

9,67

9,00
8,00
8,00
7,00
5,33

Want/must have:

Platform ID

Science Platform
22 Galaxy
14 Spanish SRC
5 CyVerse
13 ESA Datalabs
16 WholeTale
21 CERN REANA
4 ESCAPE ESAP
24 nanoHUB
2 SciServer
8 CANFAR
17 ESO Science Archive
1 CERN SWAN
12 NOIRLab Astro Data Lab
25 The Virtual Imaging Platform
28 AMDA http://amda.irap.omp.eu
3 Rubin Science Platform

D

Tmpl ation L )

Python, javascript, others

Go, C++, Javascript, Python
most is in Python in the JWST section

Python
Python, Javascript

C# ASP.NET Javascript

Java

JSky - Java Dataset - web based access
Python, Javascript

Python

Java, Javascript, Python, HTML

PHP, Javascript, HTML

Python, C++

9 French Space Agency -CNES Platforms There are a bt Java, R

29 VirES
26 InterMine Science Gateway
27 HubZero
18 Pangeo Cloud
6 MeerKat Toolbelt

Python, javascript HTML

Java, SQL

PHP, Javascript, HTML

Python

A Python 3.8+ (for CASA 6.5+)

- Fully maintained & well documented (easy to find install, details etc)

- Source code available / open-source

- Rely on the summary of vision doc for criteria taken from vision doc

- System to be able to interact with remote content

Desired platforms that have:

Usability and Accessibility Modularity workflows and notebooks

Production status

Cross off list the platforms that have:

Major frameworks and technology

RStudio, Jupyter

Openstack, On-Demand Elastic Clusters, On-Dem:
iRODS, Django, Agave API, React.js, Material-UI

The Whole Tale platform leverages and extends a
Kubernetes, HTCondor, Slurm, Docker, Singularit
Django, React.js

Linux, Apache web server, a MySQL database, PH

kubernetes on OpenStack, Harbor, 0

JupyterHub, Spark, EOS, CernVM-FS
JupyterHub, Postgres+Q3C

C

kubernetes, JupyterHub, Dask, Firefly

Vue js, Leaflet.js

WPS

PostgreSQL

OpenVZ (www.openvz.org) Apache Hitpd Web Se
xarray, iris, Dask, Jupyter

CASA Singularity container for parallel processing

- Features/modules that can't be developed together OR not useful for us(eg. the platform is intended to be running on laptop)

Matrix Evaluation

Reference: https://confluence.skatelescope.org/display/SRCSC/The+Selection+of+the+Science-Platform+Shortlist

PR RNNR R, R, R RE R, R NER,RNRRNRNS N



Assessing Architecture of SP

. General

- E.g. Does the platform use virtual machines? Does the platform use containerisation to provide functionality to the user, if so what tool is used
(Docker/Singularity)?

*  Federation
- Is the platform distributed between several sites? Are users registered at individual sites or are they registered to use resources at all sites?
*  Computational Layer

- How does the computational layer connect to the server layer & presentation layer? What is the underlying infrastructure (HPC, public cloud,
private cloud, hybrid)?

. Presentation Layer

- Does the presentation layer have direct access to the data layer? Does the presentation layer make use of some kind of pattern (e.g. Gateway
pattern) to allow extensibility?

e User Customization
- What support is provided for user-supplied software and notebooks? If notebooks are used, can the users add their own dependencies?
. Server Layer

- How can the platform be scaled to allow for an increase in the number of users and/or data? Does the platform use orchestration? If so, what
tool does it use (e.g. Kubernetes)?



Evaluation Criteria (under Progress)

e Interfacing with data archive

* Data Quality Control

e Management of User Accounts

* Management of Compute Resources
* Visualization

 Tabular data

* Software access and data processing tools

e User support

Q. What do we want to get out of the assessment?
- To find the perfect platform

- To find components to build upon/from

- To gather ideas

... other

Q. What headers for the matrix (columns)

- High level summary of tasks (bullet points = +1)
- Maybe extra points for fancy stuff

Q. Do we need to score all the use cases for the existing
platforms, for example the use case 9a: Creating a user
account. Is this useful for our assessment?

Marks to be given out of 10, for example:
0 = No, not possible

5 = Yes, exactly what was wanted but with moderate difficulty /
Can do something similar with ease

10 = Yes, exactly what was wanted and can be done easily




Summary

* Defined high level essential criteria of SKA science platform
* Downlisted initial science platforms list

* Accessed some science desirable science platforms

* Architecture assessment under progress

* Future: Deployment and testing
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