Tao An

antao@shao.ac.cn

Shanghai Astronomical Observatory
on behalf of SKA China team



A brief history of China’s participation in SKA
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P. Diamond - Director General:
Challenges: 1. data processing
2. synergistic support among members

2016 May, in Shanghai

100+ researchers (20+ international), cross
astronomy, HPC, industry

Sessions: SKA science, Regional Science
Centre, Science Data Processor, and Prototyping
Shanghai Observatory first proposed SKA Asia

Regional Centre concept in this workshop




SKA Asia Science and Data Centre
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P. Gan - Vice director, Shanghai S&T Commission

- Shanghai is willing to be an important € Shanghai 13" Five-Year' strategy
international centres of SKA research plan (2016-2020): support the
- World-class SKA science centre is listed in the building of SKA science centre

next five-year strategy plan of Shanghai city



National Science and Technology “13th Five-Year”
Plan (2016-2020)
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SKA Asia Regional Centre and international collaborations
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CH-AU: Asia-Pacific Regional
Centre (led by ICRAR and SHAO)
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Advanced European Network of E-infrastructures
for Astronomy with the SKA

CH-EU Regional Collaboration (to be
planed)
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Regional Center - %

Functions

SKA Asia
Reg Center

In collaboration with
Asian countries and
regions, including
India, Japan, Korea,
Taiwan ... to foster the

SKA research in Asia :
Big data R&D BEVICES
support



NAOC - New Zealand NAOC- South Africa NAOC - AU
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| China + Australia

xx xx A/Prof. Melanie Johnston-Hollitt
Chair, Murchison Widefield Array Executive Board
School of Chemical & Physical Sciences,

Victoria University of Wellington,

il

xxx MURCHISON PO Box 600, Wellington, 6140,
New Zealand

xxxx WIDEFIELD Ph:+64 4 463 6543
ARRAY Melanie.Johnston-Hollitt@vuw.ac.nz

6" of November 2014
Prof. Xiang-Ping Wu,
Director, 21 CMA Project,
National Astronomical Observatories,
Chinese Academy of Sciences

Dear Xiang-Ping,
RE: Murchison Widefield Array Phase 2 expansion and operations

I am writing to you as the nominated institutional contact for a Murchison Widefield Array
(MWA) partner organisation, or the contact at a potential new partner organisation. To date,
the MWA has been a phenomenally successful instrument producing 21 refereed publications
in less than 2 years, with another 27 currently in collaboration review, journal review, or
preparation. Thousands or hours of observing and more than 3 PB of data have been collected
since operations commenced in mid-2013. Much of the planned science for the MWA is
starting to come to fruition and unexpected science is rapidly emerging.

The Statement of Intent to operate the MWA within the current collaboration expires in Q1
2017 and current operations funding is expected to concluded in mid-2016 (from Australian
NCRIS funding). The future of the telescope beyond mid-2016 now needs to be defined and
the MWA Board is in the process of developing a two stage upgrade path for the array. The
first stage (Phase 2 MWA) is planned to consist of a doubling of the number of tiles in the
array, from 128 to 256 (with 128 correlated at any given time), to facilitate longer baseline
science and an enhanced Epoch of Reionisation observation capability. This Phase 2 extension &
would be expected to be complete by the end of 2016 and operate through the end of 2018. A
Phase 3 upgrade would involve full replacement of the analog and digital signal paths and full \
256 tile correlation, expected to be complete by mid- 2018 and commence operatlons atthe
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ACAMAR established in 2015.9

SKA + FAST + The South Pole Observatory
Has held the two session

Substantive cooperation between the two
sides

SHAO to join MWA to strengthen 21CMA-MWA cooperation
MWA: 80MHz — 300MHz, Baseline 3km
21CMA: 50MHz — 200MHz, 6km*4km



Domestic SKA-related fundings

1 SKA pre-construction and 3 M Ministry of Science and NAOC, CECT-54, SHAO, SJTU
preparation Technology (MOST)
) Science and key technologies Chinese Academy of Sciences
of SKAin preparation stage ~3 M (CAS)
Design study of large aperture Ministry of Science and
3 antenna ~1 M Technology (MOST) GEOIE
_ Ministry of Science and
4 SKA Antenna Technology 1.4 M Technology (MOST) CECT-54, NAOC
5 SKA International Collaboration -8 M Ministry of Science and T-54, CECT-38, SJTU,
in Science and Engineering Technology (MOST) FDU, NAOC, SHAO,...
Special funding of :
: : . Chinese Acac NAOC, SHAO, YAO, XAO,
6 Gravitational Wave detection ~5M (CAS) USTC, PKU. BNU ...

with PTA and SKA precursors




I. SKA China: Kickoff Science Working Group -8

¢ SKA Science White Book

¢ Major science subjects:
¢ Neutral Hydrogen for studies of EoR, dark energy
and cosmology. dark matter
¢ Pulsars and relevant fields, including Pulsar
searching. compact star and gravitational force.
gravitational wave. cosmic magnetism
¢ Other subjects: Astrometry. Radio transients.
Supernovae remnants and Cosmic Rays ......

Chief Scientist: Xiangping Wu
Consultant: Shuhua Ye
SKA science working groups:

140+ Astronomers from 20+ institutions

SKA China Science workshop
2016, Dec 18-20




A. SKA SDP China Engineering Consortium A
Founded at Jan. 2013
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Total researchers: 77
Faculty & Eng: 50
Students: 100+

China National A.O
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Shanghai Jiao Fudan Univ.

China Inst. Comp. Te. Tong Univ.
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Shanghai Sino-UK Joint lab of K. S. T. Univ.
A.O. Henan Prov.




A. Prototyping: SKA data flow management -i.

~" Execution framework deployed on Tianhe-2 1500
nodes, multiple computing islands, verifying the
scalability of DALiuGE to 10 million tasks/drops =>
first-time large-scale SDP test, strong supporting for
further integration and prototyping

<~ SHAO SKA team awarded 2016“Milky Way Star”

~* Data-Activated Flow (jfiLiu) Graph Engine (DALiuGE)

— Australia-China collaboration !
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M. NAOC FAST Data Flow -k

f Observationsin \

FAST
Data
Center
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Local data
processing
& archive

2 Gbps

10 PB storage

oth onlineor
offline services

Astronomers

Simplified schematic illustration of the interactive data distribution model in NAOC



| 2016-2017

SDP Prototype studies

Verify SKA key technologies, yield
a reasonable evaluation of the
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Contact: Tao An

antao@shao.ac.cn



