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at any time

Even for educational useAccelerate astronomical 
research, and sufficient 
time for research itself !! Virtual Observatory

Too hard to collect and 
analyze whole data.
Need Cat’s help

Nobeyam Radio Obs.

SUBARU telescope

ALMA

Data Rate

~ 1 TB/yr

~ 20 TB/yr

~ 1 PB/yr
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Interconnected VO Data services in 
the World

Canada VO

More than 200 data resources are available
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Workflow Description Language
Based on BPEL4WS

• Variable definition
• Controls (Loop, 

Condition)
• Parallel execution
• Invoke external 

services
• Invoke built-in Java 

Classes
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Management of Multiple Servers
• Data Analysis services under JVO

– SExtractor (Image → Catalog)
– HyperZ (Catalog → photometric redshift)

• In operation on multiple servers

→ Monitor and Discovery Service (MDS) server

Client

MDS ServerJVO Portal
Service Request

Available Server Info

Confirm Job Completion

Job Completion Info

Analysis Servers
# of Jobs
CPU load
Job status

Analysis Server
Management Data

Job submission

Results

Parallel Executions on Multiple Servers are available

Execute
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demonstration

JVO Workflow system
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Study on Environment around QSOs
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Overview of the JVO Portal Service
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Grid Computing
• Subaru data reduction pipeline system

– Web service based GRID
– Generates calibration data (Super-Flat) for all the 

SuprimeCam data in a week
– On-the-fly data reduction with the pre-prepared Super-Flat
– Users can access to the data reduced with the most recent 

algorithm
– Also support the older version of pipeline

• Backend computing system of the JVO
– catalog generation
– photo-z calculation
– Image arithmetic 
– …
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Components of the Grid system
● Computing resource management

– Monitoring and Discovery Service (MDS)
● Data transfer

– FTP or HTTP get
● Remote Job execution

– Web service (Tomcat + AXIS)
● Authentication

– No authentication at resource by resource
● All the components were developed by 

ourselves
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Subaru Grid Pipeline Arch.

Data Storage 
Service

Data Analysis Service

MDS Server Data Search 
Service

3. query a location of data

2. subm
it a job

1. search an 
available 

server

4. get data

report 
status

query status

7. retrieve 
the result

5. result URL

6. Submit data transfer job

Client



January 29, 2007 Astro-RG, OGF19 17

– Reduction 10s
(Bias+Flat+Distortion+

Astrometory)
– Transfer 30s

Data Reduction:
~24 hours ~1 hour



January 29, 2007 Astro-RG, OGF19 18

demonstration

Subaru Grid Pipeline system
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Introduction of the NaReGi
middleware into JVO

• NaReGi middleware version β1
• Trial introduction into the Subaru Grid pipeline

– A part of middleware deployment program by the NII
• Plan to evaluate which components may be 

used for Virtual Observatories
– SSO, Apps interface, and so on

• Interoperability among the Grid middlewares is 
crucial
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NaReGi EGEE TeraGrid

Virtually Unified Grid Middleware

IVOA Single-Sign-On, (Data Services,) 
Application interfaces, Storage service, etc.

Virtual Observatory Portals, Tools, etc.

Data Servers, Computing Resources, Disks, etc.

Current
Data
Service,
etc.
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