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Introductionj

Interdisciplinary collaboration may be a popular trend but never a low hanging
fruit. The success of Microsoft Research WorldWide Telescope (WWT) in
China, however, is fortunately the right thing happens at the right time. Over
the last three years, WWT has attracted numerous thought leader in
astronomy, computer science and engineering, science education, and public

outreach. The WWT user community in China has been growing exponentially.

Every event we have gone through — the evolution of Virtual Observatory (VO)
in the last decade; the involvement of Dr. Jim Gray, a computer scientist at
Microsoft, in Sloan Digital Sky Survey (SDSS) development; the
groundbreaking connection between the National Astronomical Observatories
of Chinese Academy of Sciences (NAOC) and Microsoft Research (MSR); the
first public release of WWT on May 12, 2008; the message from Microsoft
Research Asia (MSRA) on engaging Microsoft eScience research with
Chinese Academy of Sciences; the award winning demo of the Chinese
Valentine Story in WWT at MSRA Faculty Summit 2008; the highly received
IYOA2009 Total Solar Eclipse online broadcast by NAOC; the great success of
the “Microsoft Cup” WWT Tours Competition 2010 — tells the same successful

story: opportunities only come to those who are ready and prepared.

This brochure reviews the milestones of WWT being adopted by the
Astronomy research and science education communities in China in
2008 - 2010.
The Editors
2010-10-31




Milestones: Prelude

On October 12, 2002, Chenzhou Cui, a Ph.D. student at tD
National Astronomical Observatory of Chinese Academy of Science
(NAOC) connected with Dr. Jim Gray in email. Six email messages
between them in about half an hour, 10:55 PM — 11:27 PM (Beijing Time),

initiated and finalized Jim’s visit to NAOC five days later. That was the

beginning of the collaboration between NAOC and Microsoft Researy

4 N

On , October 17, 2002, Dr. Jim Gray, a Microsoft Researcher and Turing
Award winner, visited NAOC. His presentation on “Building the WorldWide

Telescope” introduce the term “WorldWide Telescope” to the Chinese

Astronomical community.




Jim and NAOC researchers




Jim Gray

«Jim Gray is a researcher and manager of
Microsoft Research's eScience Group. His
primary research interests are in databases
and transaction processing systems -- with
particular focus on using computers to make
scientists more productive.

*He and his group are working in the areas of astronomy,
geography, hydrology, oceanography, biology, and health care. He
continues a long-standing interest on building supercomputers with
commodity components, thereby reducing the cost of storage,
processing, and networking by factors of 10x to 1000x over low-
volume solutions. This includes work on building fast networks, on
building huge web servers with CyberBricks, and building very
inexpensive and very high-performance storage servers.

+Jim also is working with the astronomy community to build the world-
wide telescope and has been active in building online databases like
http://terraService.Net and http://skyserver.sdss.org. When the entire
world's astronomy data is on the Internet and is accessible as a single
distributed database, the Internet will be the world's best telescope. This
is part of the larger agenda of getting all information online and easily
accessible (digital libraries, digital government, online science ...).

*More generally, he is working with the science community
(Oceanography, Hydrology, environmental monitoring, ..) to build the
world-wide digital library that integrates all the world's scientific literature
and the data in one easily-accessible collection.

*He is active in the research community, is an ACM, NAE, NAS, and
AAAS Fellow, and received the ACM Turing Award for his work on
transaction processing. He also edits of a series of books on data
management.




Building the Worldwide
Telescope

Dr. Jim Gray
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Flyer of Jim Gray’s presentation at NAOC, Oct. 17, 2002



Milestones: 2008-2010

ridwide Telescope (WWT)
ay 12, 2008

hinese Academy of Sciences and Microsoft
ted a eScience workshop. Dr. Yongheng Zhao
‘LAMOST & World Wide Telescope” at the
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Chinese Virtual Observatory (China-VO)

LAMOST & World Wide Telescope

Yongheng ZHAO (4
Chenzhou CUI (% &
National Astronomical Observatories, CAS
TARFRARALSE

Contributor: Alex Szalay
Johns Hopkins University

LAMOST & WWT

LAMOST

Large Sky Area Multi-Object
Fiber Spectroscopic Telescope

- Main features:

- unique in combining
large aperture (4-meter)
with wide field of view
(5-degree)
6.1m Spherical Mirror

- 4.9m Flat Mirror

unprecedented 4000
fibers for spectroscopy




The June 2008 issue of
“Amateur Astronomers”
reported the news of

WWT’s first public release.

The July 2008 issue of
“‘Amateur Astronomers”
published “Astronomy’s
GS-WWT Age”. This paper
introduced WWT to the

Chinese readers in detail.
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The “Amateur Astronomers” Magazine
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WorldWide Telescope

Comrmursty

Telemcope
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h Asia
Faculty Summit 2008

Jest Demonstration Award /

The Best Demonstration Award

On Nov. 3,
Asia Faculty
Microsoft Research and Dr. Chenzhou Cui
co-delivered a presentation on eScience.

The WWT Tour “The Chinese Valentine
Story”,  co-develope

Research and NAOC own.the best domo

by  Microsoft

award.

During this event, the col
started to design the plan of broadc
the Total Solar Eclipse 2009.



that enables your computer

oo i 4 et g Bl wh e st hgh performance viual and graphical

Inivckage # Moowo®, WWT aow asronomens 10 share their imagenes and knowledge. seamiessly

g e hh*—mnmmmmmms with 3D
“ ', planets, and the Earth nent

Dr. Tony Hey at the WWT poster, Nov. 3, 2008

Collaborators of the WWT demo at the MSRA Faculty Summit, Nov. 3, 2008.




WorldWide Telesco

Worldwide Telescope

- A running Virtual Observatory

Chenzhou CUI (% £4)
National Astronomical Observatory of China
(BREAX&)

N

Share what WWT can do for us

800z Nwwng Ajnoe4 YYSIN 1e uoneussald s Ny noyzusy)

Research

WorldV

Spring Beta

www.worldwidetelescope.org

WWT aggregates all the major space- and ground-based telescope to
provide users with a seamless experience of “virtual observatory”.




WorldWide Telescope

Ul Localization

B Macrormots WorkPide Telescope

WWT now supports Chinese user interface.

Chinese Valentine Tour

S = R ET R m TRETEETTERET

The Chinese Valentine story told in WWT. You can easily put
together a WWT tour to tell your own stories.

_—




The plan of broadcasting the
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Total Solar Eclipse 2009 was ) rxturesa

reported at the American
Astronomical Society (AAS)
meeting 213. Dr. Chenzhou Cui of
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Frumr 1: Oxrmocrarme Progenos Mar or Tue Ecums Fam

Total Solar Eclipse of 2009 Jul 22

THE UNIVERSE

YOURS TO DISCOVER

INTERNATIONAL YEAR OF

ASTRONOMY

headquarters




Live broadcast
site 01

Live broadcast center

A multi-site multi-channel network live broadcast solution forthe total
solareclipse initiated by National Astronomical Observatories of
China, Microsoft Research, Computer Network Information Center of
Chinese Academy of Sciences, and Shanghai Astronomical
Observatory of Chinese Academy of Sciences
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l Researct

The flyer of “The Broadcast of the Total Solar Eclipse 2009”




WorldWide Telescope

/[|YA2009 )

The July 2009 issue of Amateur Astronomers published the paper

“WorldWide Telescope for Your IYA2009 and Beyond” by Yan Xu and
Chenzhou Cui. The WWT flyer appeared on the back cover of the

kmagazine.
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© Microsoh WorlcWide Telescope

a
Altair and Vega, the Chinese Valentine Story

Once a year, on the 7th day of the 7th month,
4 BB and /3 are allowed to meet across the Milky Way.

That day is called £ (qi xi).
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Fl'he Total Solar Eclipse of 200a

The total solar eclipse on July 22,
2009 was best observed in the cities
along the Yangzi River in China.
"Multi-site Federated Live Broadcast
of Solar Eclipse on July 22,
International Year of Astronomy
2009" was a great success. The
project was initiated by National
Astronomical Observatories, CAS
(NAOC); Microsoft Research Asia
(MSRA); Computer Network
Information Center, CAS (CNIC);
Shanghai Astronomical Observatory,
CAS (SHAO); received support from
UNESCO, IAU, and the I'YA2009
Committee; organized by NAOC,
SHAO, CNIC, MSRA, BJP, TAM,
CCNU, CQU, KMUST, CTGU and
Chia-Yi Amateur Astronomers
Kassociation.

On July 23, at the “WWT and
IYA2009 workshop” in CCNU,
Zongkai Yang (Vice President of
CCNU), Chenzhou Cui (NAOC), Yan
Xu (Microsoft Research), and Yang
Yang (NAOC) are among the

presenters.
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Microsoft® Research

World

The Evolution of the WorldWide Telescope

#4E A Curtis Wong (L AT ET)
B E: 9 A8HLEF10 &
o5 BERRLE AL 2E

In this talk | will discuss the history and evolution of the WorldWide Telescope, the
information architecture and earlier work that proceeded it and our aspirations for its
role in enhancing astronomy education and scientific research. | will also
demonstrate the new Aphelion release of WorldWide Telescope and discuss unique
applications of the technology for schools and planetariums.

Time permitting | will discuss Project Tuva, a prototype hypermedia enhanced video
player created for the Richard Feynman Messenger Lectures on Physics®.

) @

(D
Sept. 8, 2009, Curtis Wong of Microsoft Research
visited NAOC and presented “Evolution of the
WorldWide Telescope”. Curtis visited the Beijing
Planetarium the next day.
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September 2009, NSF China invited NAOC and MSR
to co-propose a project on WWT-based science
outreach. The proposal was accepted and granted in

later 2009..

N

October 2009, at the annual meeting of the Chinese
Astronomical Society in Kaifeng Henan province, Dr.
Chenzhou Cui of NAOC presented “The Total Solar
Eclipse along the Yangzi Raver observed Globally” -

review of the 2009 Total Solar Eclipse Broadcast.
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November 2009, WWT Community Beijing, co-developed
by China-VO and MSR, went online. It becomes the official
portal of WWT in Chinese, providing information, collecting
WWT assets created by users, and sharing the content with

the WWT community worldwide.
J

@)

6)C

November 26-28, 2009, at the China-VO 2009 workshop,
the audience was fascinated and deeply impressed by the
presentation by Dr. Cuilan Qiao of Central China Normal

University (CCNU) on “WWT-based Astronomy Education”.
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respectively.

October 25, 2010, Dr. Yan Xu of MSR and Dr.
Chenzhou Cui of NAOC presented at CCNU on
“Transform Science, Computational Education
for Scientists (CEfS)” and “China-VO, Leading

Online Collaboration Research In Astronomy”,




March 23, 2010, Dr. Dan May 14, 2010, Xiaoping June 17, 2010, Prof. Alex

Fay of MSR visited NAOC. Zheng, Cuilan. Qiao, Szalay visited NAOC and
Dan discussed with Chenzhou Cui, and Yan presented “HPC for
researchers of China-VO Xu co-authored “Science Optical Astronomy:

on how to advance WWT- Data Based Astronomy Astrophysics with

Based collaboration Education”, accepted by Petabytes of Data”
between NAOC and WWT. IEEE ICETC 2010. WWT-

based curricula

development is used as HPC for Optical Astronomy:

ytes of Data

an example of advancing
oht Hophine Univeriy

astronomy education

Date: June 17, 2010
Time: 10:00 AM
Room: A508

USi ng u p-to-date SCienCe Live Webcast: http://www.astron.ac.cnive.him!
scenarios and data. N\IQ \V/.16’

ICETC 2010

2010 2nd International Conference
on Education Technology and Computer
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June 23, 2010, “Microsoft Cup” WWT

Tours Competition was announced on

sohu.com, sina.com, qg.com, and

other major internet media in China.

The competition was designed and

hosted by Microsoft Research Asia,

NAOC, Chinese Astronomical Society,
CCNU, SHAO, “Amateur Astronomy”

Magazine, BNU, “China National

Astronomy” Magazine.

WWT knowledge-base on
Microsoft Research Asia
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August 1, 2010, “Microsoft Cup”
WWT Tours Competition online

registration opened.

~

August 3, 2010, the first “WWT
Teachers’ Training” workshop was
held at Beijing Normal University.
The training was provided by
CCNU, MSR, NAOC, Beijing
Normal University, and Chinese
Astronomical Society. Among 40+
attendees are educators from
institutes in Beijing, Shanghai.

Tianjin, Hubei, Hebei, Guangdong,

August 4, 2010, Dr. Yan Xu of
Microsoft Research and Dr.
Chenzhou Cui gave invited talk on
“The WWT Academic Program” and
“Data Intensive Astronomy and VO,

respectively.

June 6-9, 2010, Yan Xu
of MSR and Chenzhou Cui of NAOC

connected with Dr. Ajit Kembhavi of

Inter-University Center for
Astronomer and Astrophysics (IUCAA)
in India and Dr. Mikhail Zhizhin at

Space Institute of Russia Academy of

Sciences to develop WWT
Community Moscow and WWT
Community IUCAA, respectively.
o
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August 1-3, 2010, at Beijing Normal University, over 40 educators from all over China
participated the WWT Teachers’ Training workshop.
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rldWdie Telescope in Russia”

of Microsoft Research presented
Astronomy Viewed in WorldWide
nstrated the WWT Community
omes of WWT activities in China as
practice.

of Information Technologies Across The
Hao, deputy direct of NAOC presented

ure of Online Astronomical Popularization
ess of Total Solar Eclipse Live Broadcast

e possible revolutions brought by the WWT

ation and education.
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WorldWide Telescope

Oct. 15, 2010, Curtis Wong, Sr.
Researcher at Microsoft Research,
visited Shanghai Astronomical
Observatory and delivered a public
presentation on WWT. Oct. 15 was
also the deadline for WWT tour
submissions to the “Microsoft Cup”
WWT Tours Competition. We received
175 tours in total.

™

™\
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Nov. 1-3, 2010, the award winning /
WWT tours from the “Microsoft Cup”
WWT Tours Competition were unveiled
at the annual meeting of Chinese
Astronomical Society. At the Science
Education and Outreach session, Dr.
Cuilan Qiao presented “WWT Applied

p,

Oct. 19, 2010, at Microsoft

Curtis Wong of MSR and
Chenzhou Cui of NAOC co-
presented “The Worldwide

Telescope: Challenges and

Universe of Big Data”.

Nov. 9, 2010, the “Microsoft
Cup” WWT Tours Competition

Award Ceremony was held at

in Astronomy Education” and Dr.

Beijing Planetarium.

Chenzhou Cui did a review on the ‘l

“Microsoft Cup WWT Tours
Competition and showcased some of
the best submissions.

Oct. 15, 2010, Curtis Wong at
Shanghai Astronomical Observatory

Oct. 16, 2010, Review of WWT

Research Asia Faculty Summit,

Opportunities with Visualizing a




WorldWide Telescope

Beijing Planetarium Director Zhu
Jin making the welcome speech.

Xiangqun Cui and Hsiao-Wuen Hon

presenting the award to the first prize
President of Chinese Astronomical Society winner.

Xiangqun Cui, Managing Director of MSRA

Hsiao-Wuen Hon, Senior Director of Microsoft &
Research Asia Lolan Song, NAOC deputy
Directors Jinxin Hao, Vice President of CCNU,
Zongkai Yang present awards and gave

speeches.

Presenters and recipients
posed for a group photo.
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November 27. 2010, on the China-VO
2010, the 9™ annual meeting of China-
VO, associate professor Qiao Cuilan and
Master student Wang Qin from Central
China Normal University introduced the
applications of WWT, which could be
seen as a public version of Virtual
Observatory(VO) in science education
and teaching. Mr. Hong Su from
Kunming Jinghua Optical Co.LTD
shared his experiences of using WWT to
control telescope and digital

astronomical planetarium.
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On March 9, 2011, Dr. Chenzhou Cui
hosted a WWT training for the teachers
from NAOC EPO Department.

April 1, 2011, Dr. Yan Xu published on
MSR Connections Blog. The article
describes how the collaboration of
MSRA, CCNU and NAOC will change

the way of astronomy education.

‘Research Connections Blog

orldWide Telescope Revelutionizes Astronomy 101
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The May 2011 IVOA Interoperability meeting has
been held from May 16th to 20rd at Napoli, Italy.
With the great effort of Dr. Yan Xu and Dr.

Chenzhou Cui, a session about VO and science

education was held for the first time.

From July 22, 2011 to July 26 2011, the
2nd national astronomy teacher WWT
training workshop was held successfully.
This workshop was hosted by MSRA,
CCNU and NAOC, co-hosted by Magazine
AMATEUR ASTRONOMER, BAS,
Education Committee of Chinese
Astronomical Society, Beijing Normal

~ University. The workshop was undertake
by Hohhot astronomy enthusiasts

!  Association and Hohhot No.2 r}
~
High School. Over 40 teachers

participated the workshop.




WorldWide Telescope

August 25-26, 2011, Beijing science teacher  October 30—November 2, 2011, China
training was held at Beijing Haidian Youth Astronomy Annual Meeting was held at
Activity Center. Dr. Chenzhou Cui and Dr. Nanchang, Jiangxi. Dr. Cuilan Qiao and
Cuilan Qiao was invited to show teachers Ms. Qin Wang presented about WWT
about WWT applications. application in astronomy teaching on the

science education session.

November 9-13, 2011, China-VO 2011 was held at Guizhou University. Dr. Yan Xu
from MSR attended the meeting with Professor George Djorgovski from Caltech,

who put forward the concept of VO and promoted Astroinformatics.

Science in
Cyberspace

S. G. Djorgovski
Caltech

China-VO and Astroinformatics
Conference, Nov. 2011




December 15 - 16, 2011, the second China e-Science Development Seminar was
held in Beijing. Dr. Tony Hey from Microsoft Research made a speech titled e-Science
and the Fourth Paradigm: Data-Intensive Scientific Discovery. Professor Yongheng

Zhao from NAOC made a speech titled LAMOST and Astroinformatics.

On the seminar, Dr. Chenzhou
Cui and Prof. Yongheng Zhao
from NAOC, and Dr. Tony Hey
from Microsoft Research,
Senior Director Lolan Song
from MSRA discussed the next

step of cooperation.




On December 18, 2011, Dr. Cuilan Qiao from CCNU was invited to made an report
about Astronomy Education Based on Real Data: WWT Application in Teaching on

the Annual Meeting of Guangdong Astronomical Society 2011.
April 25-26, 2012, WWT National Teacher Training 2012 (Xinjiang region) was held at

Xinjiang Experimental Primary School. Over 60 teachers from all across Xinjiang
province participated this training and many of them came from schools of remote

areas of China, like Kashgar and lli.

July 16-18, 2012, National Astronomy Education Seminar 2012 was held in Beijing.

Dr. Yan Xu and Dr. Cuilan Qiao reported on the seminar.
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July 7-20, 2012, WWT National teacher
training and astronomy education
information seminar was held in Beijing.
Over 20 teachers from schools and
universities across the country, participated
the seminar.




r. Cuilan Qiao from CCNU was invited by
al Society. She made a speech about
al Observatory at Chongging University.
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ssor Xiaoping Zheng from Central China
e a report titled WWT in CCNU on the
n University Astronomy Department.

ctronic double plate teaching based on
at Haiwang School in Shenzhen. This

r. Cuilan Qiao’s student, Qin Wang, from
d on the first IT applications Showcase
secondary teaching.
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September 10 to 14, 2012, Astrolnformatics 2012 was held at

Microsoft Research Headquarters in Seattle, USA. Dr Chenzhou Cui
from NAOC, Dr, Cuilan Qiao from CCNU and Prof. Jing Yang from BNU
were invited.

Dr. Chenzhou Cui made a speech titled VO and Astrolnformatics
Activities During the Last Decade in China.




November 28-October 1, 2012,
China-VO 2012 was held at China
Three Gorges University, Yichang,
Hubei. Dr. Cuilan Qiao from
CCNU gave a reported on Data
Visualization: a bridge between
science and education. She
introduced the theory and practice
of astronomy data visualization
with WWT.

In December 2012, a building
program of WWT Digital
Planetarium for Shixinlu Primary
School was carried out by NAOC,
MSR, CCNU and Chonggqing
WuTai Technology Development
Co., Ltd.

February 25,2013, Chonggqing
Education Commission approved
the program WWT Digital
Planetarium for Shixinlu Primary
School

mfmmnmsmrr ol

——————

= -
ilu[uﬂ.ﬂﬁmmﬂilﬁ”- \'ﬁ‘i 1 (i —=5

| B



On October 21, 2013,
The opening ceremony
of Shixinlu Primary
School WWT Digital
Planetarium was held.

The first WWT Digital
Planetarium in China
formally completed
construction and
delivered to use.

China Science Daily and
Chongqging Daily reported
this event.
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At the end of August 2013,
the construction and software
debugging of Shixinlu Primary
School WWT Digital
Planetarium has completed.
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October 23, 2013, Vice President of
Microsoft Research Connections, Tony Hey,
visited NAOC. The visiting further deepen
the cooperation of MSR and NAOC on
WWT, VO and many other aspects.

i i

On the 4th issue in 2013 of Science
Popularization in University, an article
of Cuilan Qiao and Chenzhou Cui titled
WWT teacher training was published..

On Janary 24, 2014, the article WWT
in China: a youth dream changed the

way human explore the universe was ("’
published on the blog of MSRA. .
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On April 2nd, 2014, a panoramic view of FAST (2014.03.31 version) was published on
the WWT Community Beijing. The image covered 99% construction area and includes
over 0.825 billion Pixels.
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July 16, 2014, Astronomy Department of BNU
decided to transform the dome of physics
building, build a 4-meter dome screen with
WWT Digital Planetarium.




July 29-30, 2014,
WWT National
Teacher Training
was held at the first
WWT Digital
Planetarium in
China at Shixinlu
Primary School.
Over 30 teachers
all over the Country
participated.

On August 25, 2014, the article Looking skyward: WWT Digital Dome
project brings planetariums to Chinese schools by Dr. Guobin Wu
was published by Microsoft Research as a cover story.

On September 12, 2014,
Shijia Primary School held a
technology practice activity
called “Zero” distance to
Space Exploration, Astronaut
into Shijia. Including Liwei
Yang, Astronauts from China,
USA, and Canada used
WWT to explore the universe
with the help of Ms. Wanghui
Wan.
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On October 15, 2014, the acceptance
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ceremony of the WWT Digital Planetarium, ety b gl
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BNU was held. It is the first university oot T o i

WWT Digital Planetarium in China. An
brief news was published on Amateur
Astronomer, Vol 11, 2014.
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RITHA.

th, 2014, Managing Director of MSR Outreach P. r‘}
panied by Director Tim Pan and Dr. Guobin Wu C
ted BNU to visit the new WWT Planetarium. Dean (“’
partment of BNU, Zonghong Zhu, Associate Dean 0'

d Dr. Chenzhou Cui received P. Anandan’s Q{t
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