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It Is not a talk about Science
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The Idea of VO

Vision of the VO:

The Web is transparent. The goal of the Virtual Observatory is to achieve the same
feeling for astronomical data - that it is all available to explore in a single transparent
system.

Like the World Wide Web, the VO is not a fixed system, but rather a way of doing
things.

Astronomical datasets, tools, services should work seamlessly together.

The VO allows astronomers to interrogate multiple data centers in a seamless and
transparent way, provides new powerful analysis and visualization tools within that

system, and gives data centers a standard framework for publishing and delivering
services using their data.

Virtual Observatory (VO) is a data-intensively online astronomical research and
education environment, taking advantages of advanced information technologies to
achieve seamless, global access to astronomical information.

-- my words



International Virtual Observatory Alliance

VO'’s vision is made possible by standardization of data and metadata, by
standardization of data exchange methods, and by the use of a registry,
which lists available services and what can be done with them.

IVOA:

* An organisation that debates and agrees the technical
standards that are needed to make the VO possible

» Afocal point for VO aspirations, a framework for
discussing and sharing VO ideas and technology

* Promoting and publicising the VO



Basic Information about IVOA

 Created in 2002

21 member VO projects e
— Netherlands shows strong interests D

6 Working Groups, 8 Interest Groups  euroms

2 Interoperablility meetings per year
— May )
— Oct/Nov with ADASS @ =
« ~ 46 Interoperability standards

Astre
Grid
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IVOA Standards

Process
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Standards documents

Recommendations, and ’in progress’ all available on IVOA pages

Recommendations and Endorsed notes — also on ADS with DOIs
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Interoperable applications and services
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VO embedded in astronomy services

SVO Filter Profile service

Grav. Wavig@sal IVOA Interop Meeting, May, 2020
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NASA VO & ESA VO

« The US Virtual Observatory Alliance (USVOA) is a US-wide open collaboration endorsed by the AAS to expand and
promote VO tools and services. The USVOA is also the US project of the IVOA. So far, participating US institutions include:
— Association of Universities for Research in Astronomy (AURA)
NOAO, LSST, TMT
— Associated Universities, Inc. (AUI)
NRAO
—  California Institute of Technology (Caltech)
— Harvard Smithsonian Center for Astrophysics (CfA)
HCO, SAO, CXC
— NASA Astronomical Virtual Observatories (NAVO)
HEASARC, IPAC, NED, IRSA, STScl

« The ESAC Science Data Centre (ESDC), located at the European Space Astronomy Centre (ESAC), Madrid, Spain, provides
services and tools to access and retrieve observations and data from ESA's space science missions (astronomy, planetary
science and heliophysics). The majority of ESA's space science mission archives are developed and maintained by the
ESDC, in coordination with the science operations centres, the instrument teams and the consortia of the various missions.
The team is an active member of the International Virtual Observatory Alliance (IVOA), a worldwide scientific organisation
aimed at enabling global and integrated access to astronomical data, and the International Planetary Data Alliance (IPDA), a
worldwide cooperating partnership to maintain the quality and performance of data from planetary research using instruments

Q\k osa



http://www.aura-astronomy.org/
http://www.aui.edu/
http://www.caltech.edu/
http://www.cfa.harvard.edu/
https://sites.google.com/site/nasanavo/
http://www.esa.int/About_Us/ESAC
http://ivoa.net/
https://planetarydata.org/

VO-Driven Science Platforms

« The amount of astronomy data will increase greatly in the near future. Science
platforms are being developed to allow researchers to efficiently analyze big data sets.

These science platforms enable analysis close to the data, support online data mining
and machine learning.

« Most science platforms in astronomy employ a similar architecture and technologies to
provide an interactive data analysis environment. Basing on a Cloud computing
platform, JupyterHub with JupyterLab are used as an interface for exploratory data
mining and analysis. The interactive environment is generally deployed using container
techniques (e.g., docker).
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Open Science Cloud Platforms

European Open Science Cloud

— ltis a trusted system providing seamless access to data and interoperable services. It supports the whole research data
cycle, from discovery and mining to storage, management, analysis and re-use across borders and disciplines.

African Open Science Platform _a ;g‘lg;éegf;ﬁ:

— The African Open Science Platform initiative (AOSP), funded by the South African Department of Science and Technology
(DST) through the National Research Foundation (NRF), and implemented and managed by the Academy of Science ¢f
South Africa (ASSAT), is a pan-African project for Africa by Africa. Direction is provided by CODATA (ISC).

GEANT

— GEANT is a fundamental element of Europe’s e-infrastructure, delivering the pan-European GEANT network for scientific -

excellence, research, education and innovation. G ANT

Australian Research Data Commons (ARDC)

— The ARDC is a transformational, sector-wide initiative, working with sector, government, and industry partners to build a
coherent national and collaborative research data commons. This will deliver a world-leading data advantage, facilitate
innovation, foster collaboration and enhance research translation.

Global Open Science Cloud

— The mission of GOSC is to connect different international, national and regional open science clouds and platforms to create A ‘ c
a global digital environment for borderless research and innovation.
Pangeo, ... R

PANG=0
Celebrating 200 years of SAAO — ]


http://africanopenscience.org.za/
http://www.dst.gov.za/
http://www.nrf.ac.za/
https://www.assaf.org.za/
http://www.codata.org/

China-VO

« Chinese Virtual Observatory (China-VO) is the national VO project in China initiated
iIn 2002 by Chinese astronomical community leading by National Astronomical
Observatories, Chinese Academy of Sciences.

« China-VO became a member of the IVOA with the recommendation of Dr. Jim Gray

e China-VO Platform R&D Focuses

e Unified Access to On-line Astronomical Resources and Services

o
I

* VO-ready Projects and Facilities

e VO-based Astronomical Research Activities
e VO-based Education and Public Outreach

The first priority for the VO projects worldwide is to develop the standardized framework
---1VOA Website
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National Astronomical Data Center

National Astronomical Data Center (NADC) was announced by Chinese government

in June 2019 as one of the first 20 national scientific data centers.
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Whole life-cycle management

Data Processing

Data Aetaase

eee

Data Collection Paper Publication Usage

Control

Cloud Computing

Data

Retricval VOSPACE Visualization API Authorization Alert Portal

E Sharing & Serving Layer

i Observation Observation

e PAPERDATA CLI Reports Scheduling
Pipeline Data Processing

Machine Learning

Application and Mining Layer

Stream Processing
Big Data Computing

Parallel Search
: Cross- .
Data Fusion Layer

Distributed Storage Cloud Storage

Resource Connection Layer

Virtualization/Container

IT Infrastructure

SIS

Metwork Computing Storage MNetwork Computing Storage

NADC will based on the platform of the China-VO.

Operation
Guarantees

Standards

Regulations
Recover

Resource Scheduling and Monitoring
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NADC Resources

* Data storage

e Data access

* Cloud computing and HPC

...................

 Tools and information

The NADC Astroncary Mesting Lt is compiled and mantaned by Naticnal Astronomical Dets Center (NADC) and Infonm.

Comimittvn, Chinese Astrenomical Socsty (IWCC), To sdd modify, or view & meeting, plesse chick the relevant sechions on the loft paned. If the mesting

form passes the format check. ssbmasions will be spproved and pulished by the NADC 1tatf within one working day

« WWT tours and curriculum —_— = =




Data resources at the NADC
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Cloud Computing and HPC

« Based on CloudStack, we set up the cloud computing environment. It consists of 7
distributed nodes across the mainland of China. Based on GlusterFS, we built a
scalable cloud storage system. Each user has a private space, which can be shared

among different virtual machines and desktop systems.
« At the headquarter of NAOC, there are 2 HPC clusters.
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n User VMs System VMs
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§° B8 g 8 g
Rsync, FTP, SFTP Device Terminals F—' :Imul (‘:‘”” Secondary ar u FS Sdrver
¢ | Vitualization Layer outer Proxy  giorage Fowardor
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Hos B
compum; SJ . Data
’ Physical Layer Managpmant Node Compuﬁﬂl Storage Node
et o Others = Storage Node .
Server Arrays
Fig. 4.1 the framework of MyVOSpace, cloud

Fig. 2.1 The Architecture of Cloud Computing
Environments for AstroCloud

storage system and the refation with other
components, techonology




Global Cyber-infrastructure
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Tools and Information

Astronomy Mesutings
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Data-driven Education and Public Outreach




Current Status

o Storage: * Registered users: 23,200+
o 3000TB  Cloud nodes: 7
o Computing: e VM instances: 1000+

o 700Tflops+472 cores

o Band width:
o 155Mbps-300Mbps
o 10Gbps/1Gbps

o User support:

« Telescope proposals: 1076
« Domestic datasets: 24
o Software environments: ~10
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NADC Channels

Chian 4 = 4 n - . 5 g

 Observation

BEORAEN : N T TR

— Telescope Proposal Submission and Management Tt N crmn sancames i

« 2.4m, 2.16m, Telescope Access Project (TAP), FAST
« Data Discovery and Access
— Virtual Observatory =
— Seamless astronomy : R —
- Services —p— i g g
— Conferences, PaperData, Astro-term, VO tools |
¢ Cloud Computing
— VM and Containers
— data processing and analyzing environments : ‘
— Cloud storage R RRELHIEER A :

e 254 35

 Public channel B

— Public Supernova search Project (PSP) —
— Worldwide Telescope

— Eclipse caculator &

— CosmosStation -




NADC Services

» Data archiving and management

» Data release and open access

« Software/system/platform design and development
» Cluster/HPC design

« Community outreach

* Education and public outreach



Data Archiving and Management

« Metadata Management and Data Submission System (Alpha version)
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NADC PaperData

A long-term storage and open access service PaperData Repository i
for author’s paper data [m— " ‘

— Stable storage g

— Long-term accessible URL o

- SUNC

— DOI support 3 |

Suppaort DO1 Apply AAS Official Recommuendation Help Document |

* Recognized Persistent Repositories for AAS ... .. ... .

Astronomy Specific Repositories

J O u rn aI S The following astronomy archives offer data preservation platforms that munt DOIs for specific categories of data. These archives

may or may not be available for your particular project: '
NIt messy roments OF astronoemical seeing ot Dome A in Antaectics l o Caltech/NASA IPAC; [Ust of all released data DOIs]
o Canadian Advanced Network for Astronomical Research (CANFAR); [List of all refeased data DOIs) r
Sactiom (T o Chana-VQ Pag itory; [List of all released data DOIs) '
Data avallability ] o Mikulsks Archive for Space Telest 5T); Contribution Guidalines for HLSPg [List of all released data DO | |
The seeing and weacher data at Dome A k2 2019 that support the fndings of this tady e
avatabie inthe China VO Papes Duga Repository, hiip: pasesdara chinm o org Binka ! Generic Repositories
1 2 o her 1 g iz '3 . . - A
g, e weathes datain 0TS heve heenpahlshed™ andare avatshiie In Uy ey There are a number of open “generic’ data repositones that serve all fields from communities around the world. We curate |
hut X ot oo/, The &t are sk displayed o a puliic website. collections of Jounal related data in some of them
hup . ovkisimlawslg phy
o Zenodo (Contribute to the AAS Joumals' Zenodo Community)
References e Harvard Dataverse (Contribute to the AAS Journals’ Dataverse)
e figshare

1, Skidmore, W. et al Thirty meter telescope she tescing, V. Seeing and soplanatic angle. fan),



Data release and open access

National Astronomical Data Cerner
N,.‘A'UE ERAXHLWESS  Observal ata>  Featured Service~  Cloud  Public -

Query Solar Broad Band Spectrometer

> >> about SBRS 1

Output : |
Format HTML

Options
B e N 480 sanoa 4070 54640 =00 T
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The architecture and data processing stream of GWOPS




Docker-based HPC

Build Data Processing Pipeline for FAST Key Project and SVOM
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Cost on Commercial Cloud Platforms

« Computing is cheap, storage is expensive, bandwidth is very expensive
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Community Outreach

e China-VO Wechat
* NADC website



Education and Public Outreach




Big Data + Cloud Computing + = science platform

It is not a talk about Science,
but one for Better Science

FREE is good, but not always.

 https://nadc.china-vo.org

e ccz@bao.ac.cn
Wechat: China-VO



http://astrocloud.china-vo.org/
mailto:ccz@bao.ac.cn
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