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— large fraction of astro-papers based on archives
— HST archive use growing faster than archive
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Astronomical Observation English
Data Service/ Analysis Portal

For Astronomers and Scientists
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Virtual Observatory (VO)
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International Virtual Observatory Alllanoe
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IVOA Registry Interfaces — 7— 4% H—E X DRNEA AL

Resource Metadata for the Virtual Observatory — 7 — 4% H—E A D A 4 T — 2 {T#%
VOTable Format Specification — I8 =f{EREDT—2 7+ —~< v b

Simple Cone Search ]
Simple Image Access
Simple Spectral Access
Table Access Protocol _|
IVOA Astronomical Data Query Language N A

VOSpace service specification — 087 7 1 L X T L E%Iﬁ? 5 L Hk
Data Model for Astronomical DataSet Characterisation — 7— % €7 /L
Simple Application Messaging Protocol — 7 7' 1) /7 — < 3 B 58 O (T k&
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title

short_name
identifier

publisher
publisher_id

creator

creator_logo
contributer

date

version
contact_name
contact_email
service_interface_url
service_base_url
service_http_result
service_standard_uri
service_standard_url

Resource Metadata

Identity metadata
curation metadata

string
string

URI

string

URI

string
URL
string
string
string
string
e-mail address
URL

URL
MIME type
URI

URL

service_msr float,decimal degrees

ucd string

unit string

datatype string

width int

precision string

arraysize string

identity = curation service content column
catalog O @) @) @) X
table @) @) @) @) X

column @) @) @) @) @)

subject

description

source

reference_url

type

coverage_spatial

coverage_region_of _regard
coverage_spectral
coverage_spectral_bandpass
coverage_spectral_central_wavelength
coverage_spectral_minimum_wavelength
coverage_spectral_maximum_wavelength
coverage_temporal_start_time
coverage _temporal_stop_time
coverage_depth

coverage_depth_unit
coverage_object_density
coverage_object_count

coverage_sky fraction
resolution_spatial

resolution_spectral

resolution_temporal

content_level

facility

instrument

format

right

| | service metadata [ | column metadata
| ] content metadata

string,list
string,free text
string
URL
string,list
string
float,decimal degrees
string, list
string,list
float
float
float
string
string
float
string
float

int

float
float

float

float
string,list
string, list
string, list
string, list
string
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o« RETIEEICHEM
— Access protocols, data format, etc.
— Interoperability — wider dissemination and application
— Endorsement by the IAU (VO WG)

- BRTHFEITAER
— Philosophy, intention, life time of project,,,
— Compromise, patience
— Establishment of relationship : respect to each other
— Coffee/tea breaks and lunch/dinner talks are crucial
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JVO system D #EAK

JVO Computing GRID

N AS

N

ey

Subaru Archive

Y

An example for using the
computing service

Job submit

Submit to JVO grid

Save result on JVOSpace
Retrieve the result

NNEL \WiE]2
.ﬁﬁ ' .ﬁé \
N Nl
.ﬁﬁ ; .ﬁﬁ :

EODYITRTLE

CUI for jc (jvo command)

JVO Portal } | %
2

DELT—R2Y—E X (VO Service)

o
@
=
Registry =
VO Service
- An example for using the VO
' p query service

(D Submit a query

(2 Search a VO service
(3 Search to VO service
@ Retrieve a FITS image

JVOSpace
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http://www.sciops.esa.int/index.php?project=ESAVO&page=vospec
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FEBLRIEITEBADLDTIEANZ Y

March, 2015
Top 10 of 60 Total Countries
#  Hts [ Files |  KBytes Country
1 | 410853 | 84.82% | 374463 8519%| 8142544 11.58% |Japan
2 15492| 3.20%| 13863 3.15%| 4885873 6.95% |Unresolved/Unknown
3 12534| 259%| 11250 2.56% 6096353| 8&67%|Commercial (com)
4 10327 | 213% 9179| 2.09% 55650| 0.08% Spain
5 10324 213%| 10323 2.35% 1810138 2.57%|US Government (gov)
6 6678 1.38% 6095 1.39% 60739| 0.09% France
7 4528 | 093% 4190 0.95% 48760| 0.07% |International (int)
8 3885| 080% 2826 064%| 2328270, 3.31% |Network (net)
9 3004| 062% 2428 0.55% 93367, 0.13% |Germany
10 2313 | 0.48% 2291 052%| 356768B07| 50.74% |Chile
2015%4A21H [T—522x7) T &FALIRIE 45
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Scientific Impact of Past and On-
Going Large-Scale Observations
and Surveys to Astronomy

Current Status and Challenges of
Future Large-Scale Observations
and Surveys (1) Near- and Mid-
future projects, (2) Far-future
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Data Management and Data
Access: Past, Present and Future
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Advanced Data Analysis in the
Data Intensive Astronomy Era



Trends in Optical Astronomy Survey Data
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Survey Raw Data Output Rates
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Square Kilometre Array (SKA)
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High level Data Analysis

s BERT—EDoD'FHIL—ILOHMRE“DFER
— Needles in haystacks — Higgs i+
— Haystacks: Dark matter, Dark energy
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#FHLLVF7 LT X L — Data Mining (KDD)
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Special Challenges in Next
Generation Astronomy

* HPCIZ KB BRIL—TyhT—2fEHT
* by T100R/NAVICEBDKRET —FAMN) - T IE
* T—ARIFEX, LML, T—2DFEMIIEXREE,

* ALMADT—RELliAENTYEFS

e SKADGE: RT—IL T HEHINE
ASKAP (1%) > SKA1 (10%) > SKA2 (100%)
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World Data System 1

- ICSU(ERH$2H% \ ,csu
Strategic Coord. WORLD DATA SYSTEM
Comm. on Info. & ;
Data http://www.icsu-wds.org/
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TR T DRIHESH

1. Protein Data Banks (PDB)
2. OneGeology/CGI model

3. Intergovernmental Panel of Climate
Change (IPCC)

4. International Virtual Observatory (IVOA)
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|ICSU Recommendations

» WDSZBELf=-T—22RICHIT-14FI18%
E}Jd:

=
http://www.icsu.org/publications/reports-and-reviews/strategic-
coordinating-committee-on-information-and-data-report
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