Science User Support for
Subaru Telescope Observing Data
at Astronomy Data Center (ADC)

Hisanori Furusawa

for ADC/Subaru Telescope open-use support team
1/31/2023 Subaru Users Meeting FY2022



Data Flow and Services for Subaru Data Sciences
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1.

Raw Data Archive — This fiscal year

» STARS/MASTARS (for observers)

* Procurement and preparation for the next system (in Mitaka, Hilo) to maintain STARS2 —

continued

* Discussion of the next-generation Subaru archive system across Subaru-to-ADC (STARS3)

* SMOKA (for public users)
* See Onozato-san’s talk on Day3 PM

REACH on IRD data newly released
SCExAO data (MEC, FastPDI) and PFS data under dlscu55|on

Serving Seimei, Tomo-e-Gozen data [

Preparation for the next rental
contract of the ADC computers

I SMOKA Archive Advanced Search

M | | click frere for SUP Search .{supr me-Cam data Search).

Click here te know how to seare

Search Conditions
Object Name (for name resolve) Resolver
L e ssimBap OneD DN
Don't Resolve
Coordinate System center (g,g) copy/paste to
Equatonal ~ y = = i . ik
e conter 6O comulpasteto o aeia
EE:,; vl - [Foem| (3]
Field of View From (Bt'lb] To (RA)
i ! % Coondingie 4 |Opposte Comer Coordinate
(arcmin) Bectangle oo (DEC) e

Observation Date Exp Time {sec) Observer




Subaru-ADC Next-generation Raw data archive

* Subaru prioritizes observing and proprietary data operation for observers
* Long-term archive is primarily operated by ADC, in coop. with Subaru

* Timeline (TBD)
* ADC runs MASTARS on next rental system with STARS on STN6 (some time FY20247?-)
* Integrated operation across Subaru and ADC — schedule TBD)
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Data Management Concept for Better Usability - TBD

* Integrated single workflow from Summit to Mitaka to the public release
throughout the data lifetime

* Proper validation and health/quality check in each node (Pyo+)

* Proper data compression — SCExAQO, HSC, PFS, ... (Pyo, Takami, +)

- Sharing a single metadata and modification database
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2. Data Processing Platform — This fiscal year

1) MDAS https://www.adc.nao.ac.jp/MDAS/mdas_e.html

User consoles

For general interactive data analysis work 4 - -
+ a small set of batch jobs / \

kaim: 20nodes x16core
kaih: 12nodes x16core kaibm: 2nodes x16core

* New 1.2PB NFS area appended for
data transition & backup
Interactive

» Preparing for the computer update Sarvers SAICASENERS
with the contract renewal +
A considerable fraction of CPUs are going

to in-house support

* Your comments will be welcome in
optimized system design

File servers

NFS: total 1.7PB (30TB/user) + new NFS backup area 1.2PB



Uplink &
MDAS-NFS Other systems

2) LSC e
Pl )
Intensive processing for huge data sets (HSC data) ==

10Gb itch
* Both for Open-use and NAQOJ’s production + R&D e PBS master

login node

Who) HSC observers & General users

Spectrum

How) Prioritized access to resources by Scale

user status through batch job system (PBS) batch jobs

* Goup ID is available to share data within

+at j
2296 core / 40 nodes
your collaboration - T

- Approaching the end of support contract

- We may have to prioritize some components to
reduce running cost — your comment is welcome



プレゼンター
プレゼンテーションのノート
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Feedback at ADC Users Meeting (MDAS-LSC Connection)
#1 May.19.2021, #2 June.24.2021

* Various versions of HSC data analysis pipeline (hscPipe) - addressed
* Availability for more general use - addressed

- Better file sharing and file transfer - addressed
* NFS mounts from Isc (login node) to MDAS-NFS - addressed
* For more efficient interactive node - continued
* Transporting files to users’ sites — continued



3. Science Products

Hyper Suprime-Cam Subaru Strategic Program

Public Data Release
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the HSC data archive system. We occasionally send notices about system maintenance and new
releases to all the registered users.

ADC preparing for long-term operation
including public data service
(poster by Harasawa+)
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Development of Science Platform

* Designing a JupyterHub-based platform

- to perform efficient analysis over the existing products from remote
- to make efficient use of computing resources

* PFS involves the platform within a science archive framework
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Prototype of HSC Science Platform

- ADC+Subaru is discussing to construct a science platform
service connecting to the HSC data release PDR3

(See a poster by Morishima et al., too)

Safari File Edit View History Bookmarks Develop Window Help @ < QB O FiJn7 1419
@
eee @M - Z localhost:8888/labjtree/Untitied.ipynb. B +
o File Edit View Run Kemel Tabs Settings Help
B+ X DO » 8 C » Code v &  Python 3 (ipykernel) O
o 2D histogram -]

inport nunpy

def nap(patch) :
» where = patch('forced. i.extendedness_value') < 0.5
patch = patchlvhere]
r = patch(*forced. r.psfflux_instmag')
g = patch('forced.q.psfflux_instnag')
1 = patch(*forced. 1.psfflux_instmag')
return nunpy. histogran2d(

* First prototype -2023.4
* Internal review 2023.5
* Preview by SSP collaboration 2023.9-

r
r-i

Screen Shot 2..at 14 range=((-0.5, 2), (-0.5, 4)),
bins=(200, 400)

def reduce(a, b):
return a(0] + blo], al1], al2]

“time res = api.mapreduce(map, reduce)

hist, xedges, yedges = res

e . 9 Kot Secure — i koo p 8000ubin-damo-a94152106fif1e20 s

Z Fle Edt View Run Kemel Tabs Seltings Help
= Demo.ipynb Dk hschap x |+ <
CPU times: user 332 ms, sys: 43| ™ "
Wall time: 1.14 s B+ X B 0 » = Co» Markdown v & Python 3 (ipykernel) O

Sky image Viewer (hscMap) integration

hscMap View Dataset Analysis

<matplotlib. inage.AxesInage at § ©

[ e 40 We provide a module that controls hscMap from your Jupyter session.
[ ] - -
= » # Make a hschap window
import hscnap
il w1 = hscrap.Windo()
20
Let's move to a cluster
15
° 10 V1. jump_to(178.06569503219896, 0.5213616148402609, 0.02)
05
[ Query objects near this region.
00
o5 M res = hscdato.sal.pandos_read_sal(' "
[ ) [ ) [ 1 2 seLECT
object_id
X § master Simple 0 [ 2 @ Python3 (ipykerne) |id

* Initial operation for PDR in 2-3 years? TBC ==

boxSearch(coord,
78.03625743496647, 178.09486826413684,
0.5035015625910305, 0.5415531902883559)

M0 isprivary

)

Plot them onto the hscMap windo.

catalog = wi.catatogs. from_query_result(res) object id 42173293196763340
ra 178.0529065866574
1 Hover your mouse cursoronth abjecs o see thei propertes, PO, s

I_cmodel_mag 225423946
I_cmodel_magerr 0.0372100285
y_cmodel_mag nen

y_cmodel_magerr nen

catalog.color = [0, 1, 1, 0.25] # Change the plot's color

w1.catalogs. clear() # Remove the al.

Sinpe 0 0 © Pyions3 (pykeme) | 1de Mode: Command_® _Ln 1,Col 1_Demoipynt




Extending to participation in Rubin collaboration

* Rubin Independent Data Archive Center (Lite-IDAC) for LSST catalog products
* NAOJ (ADC+Subaru) preparing to request ~13 LSST PI for Japan (pay1PMm, Day 3AM)

* Hope to contribute in IDAC & RSP with quickdb/hscMap. to utilize existing and
future survey data sets (HSC+Rubin+Euclid+ etc) & multi-wave data service
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Summary

- ADC offers/cooperates services of raw data archive, data processing platform,
and science products for the Subaru community

« STARS https://stars.naoj.org/

« SMOKA https://smoka.nao.ac.jp/index.jsp

« MDAS https://www.adc.nao.ac.jp/MDAS/mdas e.html
« LSC https://www.adc.nao.ac.jp/LSC/Isc e.html

- JVO http://jvo.nao.ac.jp/index-e.html

« HSC  https://hsc-release.mtk.nao.ac.jp/doc/

* Preparing computer update with rental contract renewal
* Discussing new-generation raw data archive

* Continuing HSC data production and data service, being transitioned to long-
term operation at ADC

* Developing science platform for HSC and Rubin, aiming to utilize existing and
future data and computing resources
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