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INTEGRAL/ISDC

Launched in 2002, currently till March 2023 (might overlap with 0O4).

| work for the INTEGRAL Science Data Center, advocated and lead INTEGRAL
multi-messenger activities.

Working primarily project-focused and supporting synergies for the cause, occasionally
leading to some reusable developments.

Relying on open standards and schemas like those of IVOA to facilitate organized action.

Let’s collaborate on tools! Build tools for reuse.
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INTEGRAL is so INternational that combining its
own instrument data is a challenge. Need
experts in every instrument to work together!
(part of ISDC mandate is to make them do so)

This is a challenge!

See talk of CF for introduction to INTEGRAL and review of scientific impact of my work.



INTEGRAL/ISDC and the world at lower latency
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Data available with 20 s delay. Extra 10 min time to quantify the background (interplay between latency and quality)

More dirty results faster? IBAS (especially ACS) does not wait and produces plenty of false alerts.

Is this about building better automation/pipelines? In part, but also why this is hard, especially with available manpower.

Complementary approach is to share more data, and we will very soon share 20 s latency data with the community.




High Iatency, Low bandwidth, High creativity, High fidelity

Reaction to sky:
Reaction to papers:
Trials (p-hacking):
Publishing:
Scalability:
Creativity:
Communication:
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, even if it's within even one person. But people are smart



Low latency, high bandwidth

“ldeal” picture: most reality halfway there

\ &
e Reaction to sky: - \
e Reaction to papers:
e  Trials (p-hacking):
e  Publishing: @
e Scaling: (e a®
e (Creativity: - k..‘:.‘J
e Communication: 'y
community > @
I— == —*-; data access
r_k___;:_J_ k‘?/
N 5= @ - (OO] .
| - / ml N /i\‘ @ | \1:'|J
- AN i
I\?J :1_7@ I | K
e D M-
wee - publishing
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° If all is automated,
° Robots are , but in new situations.

, since they do not speak robot




Development space: help scientists make robots

There are much more scientists who can make a integral-visibility
jupyter notebook than write organized code.

Overview Collaboration Files Datasets Sessions Settings re n K u a SDSC

, EPEL ETHuo
« Back to sessions list B

Google-collab, binder, ESA DatalLabs

Branch [4 master Commit [ 85a64be9 Resources 0.25 cpu | 1G memory | 1G storage Running since 3 hours ago
. - : File Edit View Run Kemel Git Tabs Settings Help Mem:731 MB
We use Swiss-made Renku platform, to: 4| N [ .
) B + X O [ » m ¢ » Code v © st Python 3 (ipykernel) O
o 2 INTEGRAL visibility at 2019-08-16T21:22:14 3
- - - - -/ T
e Continuous integration and testing B heme o e
X . . ® s chart 3 hours ago
Supports in publishing of data and code © _| mim
m notebooks 3 hours ago

(eg II‘] ZenOdO) - D) Dockerfile 3 hours ago

y: environme... 3 hours ago
. . . ) [ installreq.sh 3 hours ago
e  Support in annotation for scientists and
@ logstash.py 3 hours ago
| FAI R I [ Makefile 3 hours ago
robots reuse! ! o
W planning-a... 3 hours ago
o HEARE 3 hours ago visibility summary['esac']
. . [ requireme. 3 hours ago {'on_peak': 1.0,
Develops and integrates metadata in a T
‘on_probability': 0.5933975973212301,
@ service_ex... 3 hours ago ‘visible': 0.5933975973212301,
(see later) B T 2rours g0 ek of vismele:: [51.02670571426572, 46.14120770456024],
M skymap_vi.. 2 hours ago ‘points': [{'descr': 'total visble', 'prob': 0.5933975973212301},

@ test logsta. 3 hours ago {'descr': 'peak', 'ra': 51.626785714285715, 'dec’: 48.141207794360284}, I

{*des ‘visible peak’,
B test_planni I hours ago ‘ra': 51.026785714285715,
« [ test_visibil.. 3 hours ago “dec’: 48.141207794360284},
= ‘alt_descr': ‘peak at 5 d te',
i visibility_c.. 2 hours ago Ttg desch ;WK S 5 e

‘descr': 'best for staring’,

I8 visibility_in. 2 hours ago ‘ra': 52.734375,

‘dec’: 31,738394244764443,

'prob’: ©.06091258655451286,
‘distance_to_true_peak deg': 16.453870006118873,
‘distance_to_now': 45.0471614606983},

simple O[O0 ® ¢ Python3(ipykernel)|lidie Mem:731.46 MB Mode: Command @ Ln1,Col 1 integral-visibilityipynb

https://github.com/oda-hub/



Tools for exploring research data

See talk of AN later today for more extended review of MM(QO)DA

https://www.astro.unige.ch/mmoda

Deploy your own with helm charts/kubernetes https://github.com/oda-hub
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Integrating with Knowledge Graphs

https://marketplace.eosc-portal.eu/services/astronomical-online-data-analysis-astrooda _3
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Add “creativity”: Knowledge Graphs

People know a lot, and form free associations. Robots have much information too. E.g.
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Using graph relations to rank and optimize publication production

With this, we recently wrapped up INTEGRAL FoV calibration. We publish next
INTEGRAL MM (GWTCS3, recent IceCube) catalog with RDF metadata.
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https://linked-open-data.space/

FAIR INTEGRAL Astrophysical Transient Analysis

Multi-messenger transient astronomy puts especially high demands on confusion-free low-latency interoperability, which we
addressed by developing two key components:

Environment to develop, test, and integrate data reduction, theoretical models, statistical methods, spacecraft operation tools
Knowledge-Graph-enabled engine finds combinations of data, adapters, statistical methods, publishers, planning, and
disseminates provenance-tracked standard results along with public data and code
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Conclusions

e Low-latency is hard to reconcile with high-quality and especially high-creativity, and
costs development effort

e Sharing is key, and low-latency, real time SPI-ACS data (20 s Iatency, in 8 s blocks) soon
available on https://www.astro.unige.ch/mmoda/ will be announced by a GCN.

e We make open tools for data centers (other projects also do) focused on added value
analysis, aligned with software industry developments and EOSC:

o  Online analysis tools and tools and components: to help non-developers explore
o Development, testing, benchmarking, integration tools: to help non-developers contribute

o Building KG-enabled knowledge base, integrating papers, workflows, data, and learning from this graph

e Let'sinteroperate based on standards and tools! https:/github.com/oda-hub

Sustainable goals of equitable access, transparency in decision making, see talk


https://www.astro.unige.ch/mmoda/
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