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4. ADC Budget and Issues /| FH L RE

5. Data Operation Roadmap / F—9iERANO—FK2v7
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|. Mission of ADC / ADCDH Iy ¥ 3~
* To support projects for generating and analyzing astronomical
observing data,
* To archive permanently and publish the data obtained through
collaboration with projects and universities,
* To provide astronomy community with a research infrastructure to
utilize them, and
* To develop technologies to create new value from the data and apply
them to astronomy.
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Open-use of Astronomical Data /| RXF— 9 DL REFIA)

SMOKA (operation started in 2001)

+ SMOKA provides public science data obtained at Subaru Telescope, | 88cm telescope at
Okayama Astrophysical Observatory, |105cm Schmidt telescope at Kiso Observatory
(University of Tokyo), TITECH MITSuME telescopes, KANATA Telescope at Higashi-
Hiroshima Observatory, SEIMEI telescope (Kyoto University), and NAYUTA telescope at
Nishi-Harima Observatory. (with more than 35 instruments)

s TIXZ LR, BLRAEMBEBRAR I 88cmPiRE. REKFEAGHAFR105cm a3y MEEHK, RIK
MITSuUMEZ:E558% (L. BA%F) . REBRXEH R LRE. RBAKZEVWHVWEERE LU BEIXYE
AXERWELRBFONMT -9k (35BERLOBRUEKET 97 —H17)

* Archiving of data taken with high-speed CMOS cameras (Tomo-e Gozen on Kiso Schmidt
and TRICCS on SEIMEI) is on-going.

» Tomo-e Gozen®TRICCSEH: YD EiEAHAS (CMOS) DF—9DT7—hA4THEH TS

» Stored FITS data: Over 36 Million Frames, and over 350 TB in total
s P—AA4TENTWBFITST — 9 13#3t3,600 54X £, 350TBIK E
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2. Activities in ADC /| RXT—9t > 9 —DiEH
(Open-use of Astronomical Data /| X7 — 9 O#EFIA)

Number of papers written using SMOKA (as of 2022, June 21)
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2. Activities in ADC /| KXT—9 > 9 —niEH)
(Open-use of Astronomical Data / RXT— 9 OHEREAFA)

JVO

+ Provides VO search functionality with GUI

* FITS data archive of processed data of Subaru, ALMA, Nobeyama radio telescope
* Data search and visualization service for Gaia source catalog

+ FITS WebQL : Web based FITS data viewer

dgem! ent

Acknowl
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beincluded
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J 'l o
VO Search ALMA FITS Archive Nobeyama FITS Archive Gaia Catalog Other resources

Eﬁ-—: & gaia ggg |

Summary Summary Summary Summary Summal Summary

VO portal VO seaich page Download the reduced Subars  Search, View, and Downjoad  Search, View, and Download  Giala related sowrce caisiogs,  AKAR FIS image | Subaty
version 2. You can sccess fothe  data. Suprme-Cam, MOIRCS,  the ALMA data cube in FITS the Nobeyarmia data cube in Gaia DR1, Gala ORI TGAS,  Deep Survey Catalog | IRSF
VO Crawler DB at THIS pageor  HDS, format, SV data, Archive, FITS format. FUGIN, COMING,  Gala DR2 LMC/SMC/BMC Survey

JVOSky. Oldet version of VO WebOL demo, StarFamaton
partal (version 1) s inked from
here.
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2. Activities in ADC / RXF— 9> 9—0iEH
(Open-use of Astronomical Data / RXT— 9 OHERAFA)

i L ALMA FITS Archive : Project info_
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Open-use of Astronomical Data / RXT— 9 OEREFIA)
Number of papers written using JVO (as of 2022, Dec.7)
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2. Activities in ADC /| RXT—9t> 9 —DiEE
(Open-use of Astronomical Data /| X7 — 9 DEREFIA)
HSC-SSP Science Archive /| TIE3B#%T —9DH AT A7 —HAT
*+ HSC-SSP: Hyper Suprime Cam - Subaru Strategic Program
« Multi-band imaging survey (grizy + 4 narrowbands)
* Observation: 300+30 nights (2014.3-2021.12)
» Area: 1400 sq. degree around equator (reached ~ | 1 00 sq.deg as of ‘21.12)
+ Data volume: File:<" | PB file, DB:20TB (coadd)/200TB(ccd; yet to be created)
» Collaboration with related/external project: PFS, Euclid, Roman, Rubin, -:-
« International Collaboration / EIF2£ @A %: BA (NAOJ, K-IPMU, Other universities, etc), Princeton, Taiwan
+ ADC & SUBARU: 7 — 947 (Bi% - £1E) and T —97—h47 (£7—7 - W& H) #5558 F (+K-IPMU+Princeton¥ d$ FIRI%E)
* 10 internal releases & 3 public data releases
+ Preparing next data release with new data processing with Gen3 LSST pipeline
Hyper Suprime-Cam Subaru Strategic Program
Public Data Release 2
10
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Open-use of Astronomical Data /| RXF— 9 DL REFIA)

HSC-SSP quality of product / TIX3 8T —9n7T0d 7 a0 HE
» Comparison with external catalogues /9MRA ST T L ) LL#E
» Astrometry ~ 20-30 mas, Photometry ~ 0.02-0.03 mag (slightly worse iny)
» Target: ~0.01 mag

Wide—Autumn: XMM—-LSS g-r2-i2

PEEEEEEE T PDR2 Wide BB Tract=948
o o i, i P i o o " PsfMag vs
ER) S SR s e | (mas) (mas) PSI
2 B e e e T i i | Lo (mmag)
g | SR g 16.4 11.0 0.020
Tl R r 16.5 10.7 0.019
Tl i | -0.0¢ i 32.4 25.2 0.018
40 30 20 z 29.7 23.2 0.022
RA. [deg] y 33.9 26.4 0.052
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2. Activities in ADC /| RXT—9t > 9 —DiEH
(Open-use of Astronomical Data /| X7 — 9 O#EFIA)

HSC-SSP Science Archive Services /| TIE28BHT —9DHA TR T—H47
+ SQL catalog search + Schema browser / SQLIZL3Ah907REH—ER (CAS) +R¥—27 59
- Image search & cutout / &f%i#&%& - )Y & LH—EX (DAS, Image Cutout)
+ hscMap interactive viewer /| 1957517 @18 %&57 7" (hscMap)
» Adaptation to the Science Platform is planned / 82 7°S5y b 73— L DiEH %
» Support PFS Science Archive development / PFSDHA T2 7 —h4 7% (with JHU)AD S &L EH

SQL
. images editor

Color
control

Overlay
catalog
sources

hscMap interactive viewer

profile Catalog Search SQL Form & Result
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Open-use of Astronomical Data /| X7 — 9 DHEREFIA)

MASTARS
* Mitaka Advanced Subaru Telescope Archive System: Mirror (Secondary) archiving
system for Subaru Telescope observers (PIs/Cols) operated jointly by ADC and Subaru
s ZICBAROREFRICFIBLTWSTIEZERBFOBRUNENABPOBUT—9%9 70— FF3HD7—
AAT YV RT Lo ADCENTABRIFAH R TEALTWS,
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Open-use of Data Analysis Computer Systems / st B D £ RFIA)

» Multi-wavelength Data Analysis System (MDAS) / Zig&T —9BtA R T4
+ Open-use Operation and User support / $£RFIBER L 2 —H =3xS
» Interactive mid-spec 20 servers (2 CPU, 192 GB memory)
» Interactive high-spec |2 servers (2 CPU, 256 GB memory)
+ Batch-mode mid-spec 2 servers (2 CPU, 192 GB memory)
» Total 544 cores, Disk storage 2.5 PB
+ Extended the user storage space (+|PB) / 2—#—nDF—948i%% | PBE#%
+ Process for the whole system replacement is restarting / Y 274N 7L —RALED&kS (FiRiE)
» Large-scale Data Analysis System (LSC) / KREERRT — 9B R T4
» Compute (cluster) nodes were added year by year / L3>3 E/—F:iEREL TS

+ Batch-mode only (PBS) 40 compute nodes (Total 2296 cores, 512 or 1024GB memory or |28 GB
memory + SSD, Shared Disk space 5PB)

14



2022/12/13

Astr‘onomy Data Center‘ NAOJ Future Planning Symposium 2022 @usEsza ?
EIXE XX TFT— 22—

2. Activities in ADC /| KXT—9t > 9 —DiE&
(Training session / #¥ <)

National Astronomical
Observatory of Japan

Training session/ 84
+ 7 training sessions were held in FY202 | / 202 | £EX7TEFEBSZM#ELE

+ 2 ALMA data analysis training sessions (jointly organized)

* | PyRAF mini training session

* | SOKENDAI summer student program (data analysis environment was offered)

* | IDL training session

* | Subaru data analysis training session (jointly organized)

» | database training session

+ Total 77 trainees / Z#H 3431774

15
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2. Activities in ADC /| RXT—9 £ > 9 —DiEE
(Replacement of open-use systems/ st &' 7L — Q)

Replacement of open-use systems/ st E#) 7L —X

» Open-use multi-wavelength data analysis system and large data archiving system
(in operation since 2018/3) will be replaced. Considering the large increase in
semiconductor prices and the large increase in storage prices due to the increase
in data capacity, archive systems will be consolidated in Mitaka, and many servers
will be procured differently.

20 | SFEIA ICHEE%RIMEL. EXRFIAICHLTWVWS LI EMI AT LDIRZ R REBIFV AT A
CARBET—HATIVRTFLIODWT YT L—R270t R BEESE TS, REARMEEOKIEE
B (FBARTREYAR) LT 9BEBDOEMICLZZA N —IEROKIELREEEL. 7—H1T D
CEENEEIROI LRI HYDHERELILHSEVWERY ISHBITH,
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2. Activities in ADC /| RXT—9t> 9 —DiEH
(Replacement of open-use systems/ st &) 7L — Q)

Consolidation of archive storages / lBA T —97—AA47T AL -V D=ZEEH
*Temporary storage is located at each site /| —BHRERARAIL—JIZBEHAFRE

Hawaii

Tae Hilo)

17
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3. Report from the Data Archive Working Group in 2021
| T—9T7—h4ATWGEH (202 | £ DiEE)

c202 | F4AHDS | E/M EHERTRLERZE3AICLYBRINET -5
T—AATI—%2 77 N—TH HERRERRICREINE,

cFHMEE: KZERFMARBLLTHE OREXXT—IT7—AM4TDHYAIC
VW FLBRE RV RKRDRXAI2=T1DT—IFEALRETES
-HDEEIOWTEETS

*2022F3AKICHEHBERRICEBEIIRE. 2022F TAICZRRICHA

cEXRXET IR —DUETRELIR T
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4. ADC Budget and Issues /| ¥& L i85
ADC Budget Profile /| ADCTHMD#F
» Budget continues to decline / FEIZ (INFTIL) THAYEEIITEL
ADC Budget Profile (Labor cost not included)
Netw-crk (#ill 2018) _
- I
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22
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4. ADC Budget and Issues /| ¥& L i85
s FRORBY
NBERT—HA4TTEHRBT—IEIIEAKTS
ALV BBEMBOTIFILEY
INFTRYDARFMERA TR FREICRES W
- b\/glb%.l-ﬁ*%l:i%ﬁm Eiﬁi‘; L_( ADC Budget Profile (Labor cost not included)
EHX%‘I-E%‘:&%Em %%%t Network (till 2018)
H—EZRLNUHHERIST A S &S, (N e
ERAAHORNLEBILLEDTWS B N
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« 20255tg AT —9~DDOIT 5Bk
« 20255t JIE5ERERFHT—H17 (STARS3/MASTARS3):iE Al BY4
« 202558 Y12 R 75y b 74— LWHEAEARYS (Rubin/LSST SPi## L 1RE)
« 20275FtE HAITOR TS5y 74— LAIGE AR

* 2029t KFIHATRT7—H47 (STARS3+MASTARS3+SMOKA+HSCH
ALURT—A47+IVO) DER L

Buxsws o

o

National Astronomical
Observatory of Japan

5. Data Operation Roadmap / T —9:ERANO—Fvv 7

<2024t F—IBWF - T—HATIRFL(LUILBY) DYV T L—RART (P—HhAT
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c ZHRT I BRIFE-Y-IL + FREH ORMNICKEHEEBEREE
+ 2020FRE¥X—2030FROBBI Vv a> enidEgx BigT
(HSC:PFS, Rubin, Euclid, Roman, ULTIMATE-Subaru, ALMA, TMT)
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6.R&D
» Massive data processing and analysis with new super-high-speed DB
| BBEET —IR—R (Tsurugi: 1) BAICLZKET — IR - R
28
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Massive data processing and analysis with new hjgh-speed DB
| BEET —IN—R (Tsurugi : §1) BAICLZKET — INE - 2

« Tsurugi (§9) : DBRE=EDDRE - &JI/I—T - I—UEEICKDARFDT—HR—2 (Spark
HMYAH) T EHRBEFEAS TRILE— - EXRITRAMNREE (NEDO) OBREET
REPDENRONTLD

ER T — % fRAT Dk 4 1 ERRE
(ERR Z v 2 FPEBHICOWLWT)

VAR E AR |EEp [EXECOLTOWEDLUE LY |
v Ktkhans I

’| 7~ 2 QAT |

BERGERCT — 2 oA A LT —RR—2
Tsurugi (OLTP) + Spark(OLAP)DHTAP:EFR

b

I Ty -
SAE

ZDOBSTELNTLAERE &K
FRAIA L B REICDOWTOERD Q
LFELsd

29
Astponomy Data Center‘ NAOJ Future Planning Symposium 2022 Enitse
ErEYES EXF—FZ o 2— NAY )

Observatory of Japan

E%Eﬁg . @Ejf{*@j{%*ﬁtﬂ objectid=43158176442381801 Filter=HSC-Z

F— 2 Mk (PDR2->PDR3) T, J:UEL‘E?JJ%@?UTEM:; Sk, BICHSEFE,
Preliminary HSC SSSB(small solar system bodies) catalog

BRI EEFDIRH (Ootsubo et al. in ADASS2022)
Information of identified SSSBs are summarized for all 174 nights
(PDR2) and made preliminary HSC SSSB catalog. The catalog
contains ~ 530,000 records for ~110,000 unique objects. The
heliocentric distances when observed for SSSBs are shown in Fig.

1. More than 10,000 SSSBs are observed > 10 times (Fig. 2)
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Fig. 1 Histogram of heliocentric distances of objects in the HSC SSSB catalog 565”” A
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asterm s which has observations. Catalog data e " ’
can be used for the light curve analysis of asteroids. 1HEIZ 20T ~10%F — X —0 (BRIIBAIEES) ZAREORE
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6.R&D

» Massive data processing and analysis with new super-high-speed DB
| BEET —IX—R (Tsurugi:f) BAICLZKET — IR - 517

» Development of Column-oriented high-speed distributed HSC database
| SRR ET —IR—ADFAFELHSCT —I~DISH
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Development of Column-oriented high-speed distributed HSC database
| FHERRET — IRN— RN LHSCT — 9 NDISH

1. Pythonz — k% & A b
Map - Reducefi#i# > A 7 AL 5% %

def map(patch):

QuickDB ..
‘eee
3. &5 U B %. .%.
2. QUICkDB # 5 2 & — 3 14l 5t 5 (Koike, M)
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» Massive data processing and analysis with new high-speed DB
| BEET —IX—R (Tsurugi:f) BAICLZKET — IR - 517

» Development of Column-oriented high-speed distributed HSC database
[ FFEE A ERT —IN—RADAFKLHSCT —IDISH

» Massive data processing and archiving by using commercial cloud
| 299 FEERLERBT —IRBL 7 —H47 (BLIFREREAANIIL DX RFHZE)

33
Astr'onomy Data Center‘ NAOJ Future Planning Symposium 2022 @urEs 'IF
BN XL XXF— 2t 2— !J“AAS:‘
Massive data processing and archiving by using commercial cloud
/| 229 FeERLERET—INBLT7—HA7
Collaboration with NII / Elii&ERFHEFFE D E R
*Hybrid archive system composed of on-premise fresh data archive and
stale data archive on cloud cold storage / LLEIFHLWTF —9 24> T LIRD
T—AATICEE . TIELRADSRWEWT —FIRISIVFENI—IFRF—VITRETS
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Massive data processing and archiving by using commercial cloud
/| 7229 F&EFRALERET—IRBLT7—AA47T

» Off-load the pipeline process to commercial cloud when the on-premise
server is busy. Necessary and sufficient resource is forecasted from the
observed parameters, and create a virtual server on the cloud / #>7°L 3
AR — NP BAFORFICT —IBHEIFIVFICA7O—F BB/ S5A—-9TY) Y —
AFRES R, RELEREI TV LICEELTRIBETS
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6.R&D

» Massive data processing and analysis with new high-speed DB
| BEET —IR—R (Tsurugi: f) BAICLZKRET — IR - 94
» Development of Column-oriented high-speed distributed HSC database
/ FER R ET —IRN—ADHAFELHSCT — 9 DISH
» Massive data processing and archiving by using commercial cloud
[ 22 R EERLERET —IRBLT7—A17 (BLIEREAEFANIIE DEREHZ)
» Massive data archiving by using tape libraries: save on storage and
electricity costs (SMOKA)
| T=7 2473V &ERALIRET—9 (BI0PB) D7—HA7 : AL—I R ERNR
D K18
» Development of new imaging algorism by using sparse modeling
| RAIN=REFINEBFHLWFFHstA A=Y 773 XL DRARERE (MRtEERME
FRISME D ERHFR)
- Development of Science Platform /| AL R 75y b 74— LDEE
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» Starting with personal collaboration, but eventually evolves to ADC
Organized collaboration
| RABDBEANLRERRRH SO THEBN L ERARENHKREIES

» Attract companies and researchers using diverse astronomical data
assets as bait

| BIESHRLRERXT —F LIS, PERHRAEERDEIRAXT —IHENNTLRS
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I. Mission of ADC / ADCD3Iv¥a> (NAOJ ICHZEI—HHEER)

2. Activitiesin ADC /| RXT—9€>9—DiE8

» Open-use of Astronomical Data / RXF—9 D& RFIA

+ Open-use of Data Analysis Computer Systems / 3t Bi&n R FI A

» Short course / #B4

» Replacement of open-use data analysis system and data archiving system / &t E#n") 7L —2
Report from the Data Archive Working Group in 2021 / F—97—Ah47WG%H® (202 | £EDE
&)

4. ADC Budget and Issues / FEL:RRE

5. Data Operation Roadmap / F—9iEANOO—Fvv 7

6. R&D

&
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