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Astronomical Virtual Observatories
~ A Data Grid Environment ~

|| Data Service Operatios in JVO avjust beenstarted
March 2008 1300+
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SuprimeCam Data from Subaru

i

*SuprimeCam Data ~ 10TB. It takes 154 @ | <
days to analyse all the data. = parallel
processing is crucial

e Detailed analysis of all the
SuprimeCam data could lead to:

v’ detection of the Cosmic Strings by
means of the gravitational lens effect

v'detection of outliers

v etc




SuprimeCam Field of View

160MB/shot

SuprimeCam FOV  0.2”/pix ~ tens GB/night
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Subaru Data Archive

Dedicated Line

=y

Subaru Telescope

itaka Avanced Archive System
SMOKA STARS: a sub-system of the Subaru
Telescope, not public

Subaru Mitaka Okayama
Kiso Archive MASTARS: a mirror of STARS

SMOKA: public archive system
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JVO: Virtual Observatory Web Portal




Cumulative Data Volume of
SuprimeCam

1.5 TB/year T

Upgrade to
Hyper-SuprimeCam ?

Cumulative Data Size (TB)




SuprimeCam CCD

CCD gap

Bad pixel /
Cosmic Ray

Non-uniformity

JUPITERL




An Example of Image Data izplosion
Processing

Raw Data | Flat correction
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CCD Image Calibration / Reduction

10xN (N=3~100)

100~1,000

Mosaic Frame




Current '
situation [
: : Manual

in Manual

astronomy Manual (Instr.B) (Instr.C) Subaru Telescope

(Instr.A) rrre— Data Archive
svons v owcs:— (10TB)

Download

Software for instr. A E ==
Ve >
“_ Software for instr. B
&t >
' Software for instr. C
—

Subaru Data Analysis

and Virtual Observatory Subaru Telescope

4. Retrieve User disk space S Sava e Data Archive

reduced data w St (10TB)

1. Request Data i 2 Reduce : g
raw da‘ra

JVO Portal Service | (j‘%



Subaru Data Analysis GRID system

5 Data Transfer FTP 0. DAS server periodically report
its status (load average...)

M DS 2. Query an available
l DAS server.
JVO

Portal 3
3. Job submit
6. Data Transfer FTP

4. Search data location on SRS




Experiment (58mosaic/12CPU Core)

Grid13#2-

Grid13#1—+

Grid

Gri
Gric
Grig
Grig

Griq

Griq

All the archived
data (~2000 fields) can

be analyzed in 4 days !
(30CPU Cores)

| Raw Data
6872 files (120 GB)

' Flat-field Data
581 files (20 GB)

——

Gri

Grid01#24 | — ::

\Ora,

GridO1#14 | | il |
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Time
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Access to the SuprimeCAM Data

*On-Demand
Mosaicing of images
and calibrations
*Pre-processed
mosaic images are
also accessible

~ 10 Tera bytes of
data

Mostly used/downloaded
from the JVO portal
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Top | Bearch | VO Services | Bubanu | Analysis | Worlkflow | JVO Bpace [Logout]

SO

IAPAMESE VIRTUAL DEsERVATORY  wer 20030119

M agatoshi Ohishi (ohishijva)

== Location: Top Page = Subaru = 3FCam

. Suprime-Cam

@ mosaic.sh O cal-flat.sh
RA Dec Size | lor OBJECT

FILTER |W-J-B [v]

MAX FRAMES 100 [v| MAX humidity (%) |
Date (yyyy-mm-dd) From To ] [

MAX seeing (arcsec)

[ Skip Quality Check ] Only Data Retrieval [ Skip Mosaic

Excluded exposures
(exposure id, comma
separated)

action=requestTobStatusSyobType=mosaic Soffset=0&mit=58& days=1&service Name=all: 0K

*_ If wou have any questions o requests on JVO, pleaze contant us at:

% help_desk@jv Emm—_———
¥ :

20084 AO1E}f3"€ "
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Computing Grid Services in VO

e Subaru data reduction pipeline system

— SuprimeCamT—42% 5 & LIE

— On-Demand T—4X IR #4E

« Backend computing system of the JVO
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ﬁ\’%\(/[ Testbed for NAOJ-KEK federation UserBrovsersg,
\ ‘_’((@ﬁ\USCI' Browsers =
C~_T"

NAOJ Site

NAC)S

National Astronomical
Observatory of Japan

S

GridVM Eng—

SINET3

Compute
nodes
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FireWall

VOMS/KEK]
Test VO: naokek

— SuperSched

IS-NAS

Infosys-NAS

IS-CDAS
—- Infosys-CDAS

M

KEK Site

Private network

192.168.2.101~
__| GridVM Eng

GridVM Serv

MetaData Serv

AccessManage

DataGriq part

Gfarm
Storage
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Federation Experiment
between NAOJ-KEK

* Setup astro libraries at KEK site SUBARU Telescope in Hawai
* Job submission to KEK with Work —— |

Flow Tool(WFT) at the NAOJ Portal & Input Data:(2..7.GB)
* Input data are transferred from NAOJ | 10 EED 11%(())813[1; 1}1:1 ? ;g >
and Output data are staged-out to
NAOJ portal
NAOJ job sub KEK
NARECI _ [ narea Process: 10 Hours

Servers ‘/\ S _
' retrieve : flat, bias
Ei f Eﬁ g ' correct distortion

astrometry
Astro lib mosaicing
(1GB) coadd 17 frames
Data 2.7GB
Visualization

* Output data was processed with vis. R A I
software as shown in the right picture. 50k+ objects identified in this frafle.




Summary

* A GRID computing system for Subaru data
analysis
— All the archived data (8 years)
More than one year (1CPU) - One week
— Web-based operational system has been
completed - most requested
» Successful experimental federation between

NAOJ and KEK through the NAREGI Grid
middleware

* More Data Contents added
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