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High Performance Computing and Astronomical Data:A Survey
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Abstract Data is an important driver of astronomical development. Distributed storage and High Performance Computing (HPC)
have an positive effect on the complexity, irregular storage and calculation of massive astronomical data. The multi-information
and multi-disciplinary integration of astronomical research has become inevitable,and astronomical big data has entered the era of
large-scale computing. HPC provides a new means for astronomical big data processing and analysis,and presents new solutions
to problems that cannot be solved by traditional methods. Based on the classification and characteristics of astronomical data,and
supported by HPC, this paper studied the data fusion,efficient access,analysis and subsequent processing, visualization of astro-
nomical big data,and summarized the current situation. Furthermore, this paper summarized the technical characteristics of the
current stage,put forward the research strategies and technical methods for dealing with astronomical big data,and discussed the

problems and development trends of the processing of astronomical big data.
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Fig. 1 Architecture of parallel computers
HE M AR R G B R AR — R EE
ffe, I B 2 A AR B BB Y e bk RE IR AT T A AL
(HPC) . ICN DA K e fh B 28 (CPUD I KRB R R G i R 5
FRAE . fEHA REDFIT AL R G S, i F 9047 1 8
el R R = 51 Al (1197 N = Wi o 11 1 o (OIN O G371
I CPU My ERE T HH %, ICN 7E4R KFLE Fk& T HPC 1

R Z B S 947 R b B AR AN TR B T L4
PRBAT SF B, 1 380 R A5 501 ) Ak 3 28 4500, 3 7 15K O AR
S5 5 B R ) B N

ICN Af RL43 ok BL3% P R B M 45 . S — AT S %
PR A SR E I LR B . AN, 8 4 i 42 1Y T 4 AE
AT S Z B AR e, 2l HEME R T
MERMALG, NN EBA O MEZ, ik n B3 A
B, BE,—ANSREEEESHMY SN TFE M
LA 50 38845 38 2o b ] 45 A5 CAn RS B ST A0 B E U
BORSIHAY . JF % M 45l i — AN B2 A S8 LR B
Ao FRAR Y T OC R 5% A HE HE 0 AT 40 SR o O G R A
T AT 0 P DA AT 0 A i 11 380 A Ao 0 108 o 1 009 % 42 . ROBEAT
R—MRATRR TR H A EME N OGH , FITE
% E 25 A S e AL PN /N R AT VR S S A A i e, T
ORI KA B B =2 1] (3 R 0 7 A = (2 ICND L BB B

H R, 78 KB 2 G vh R R )32 00 T 45 4 $1 2 L% -0
=T 5 PR AR B AT,

(D k-JC n-3L 7R . Z 4k k-JC n-32 J7 R $ 0T DL 1 2
JTSCE R RS . SR a3 3R A A B A AT 4 T
BT B, B O R TR Y N R BRI LA & A% k-TT
(n—1D)-5r FF R K9 k=TT n-31J7 I

W 2 FiR  IRGER NG & n ZEAS , BAERER £ AT
AL BB =k, TR R S — R AR IR $h 5 T B
Y B2 e S B R R B R R AR (h=2)  JF B4 B Y
B WA, — 4 S T AR O 2 AN S, A
SEOTHARGR A AT IETT IR, = 4R ST IR ST R

00 10 0 @Y 0

3

0 1 014 | )

02 .Af b # > WO

’ ’ TS
03 1 B

A 3 04 14 24 &3 4
(a) B (b) %%
000, 00 200
010 10
120 20
0 ’01‘7L 01
11/ | 11
~. 121 \ 21
9 02\ 220
01 12
02 > 222

()3-JC 3-3L i &
& 2 k-JC n-3L T RG5H
Fig. 2 Architecture of k-ary n-cube
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Fig. 4 Hierarchical Network of Dragonfly Model(p=h=3,a=6)
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