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Rafael2012(GPU application on 2pcf)

Input file lines | CPU (s) | GTX295 (s) | C1060 (s) | C2050 (s) , _ W.GPUW_CPU Histogram

0.43 - 10° 3.60-10% | 3.01-10% | 2.91-10% | 2.19-10% ’

80r

0.86 - 10° 144-10° | 1.20-10° | 1.16-10° | 8.76 - 10°

1.00- 10° 1.98-10° | 1.61-10° | 1.56-10° | 1.17-10° | =

1.29 - 10° 324-10° | 2.68-10° | 2.59-10° | 1.97-10° | ¢
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1.72 - 10° 5.76 - 10° _ 4.64-10° | 3.51-10°

3.45 - 10° 2.32-10° _ 1.88 - 10* | 1.41-10*
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Optimizing the Computation of N-Point Correlations on Large-Scale Astronomical Data
(Martch2012)
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Data streams < > Spectra N(antenna) 96 1000
(time) (frequency)
N(pole) 2 2
Correlation AN Conjugate N(baseline) 4656 500.5K
Multiplication
& Frequency 700~800Mhz 700~1500Mhz
\ 4
v (1) C (w) N(sampling) 200Mhz 1600Mhz
Correlated pairs < »| Complex Visibilities N(FFT length) 1024 1024
(time) FFT (frequency)
N(bit) 4 4
ot T T
Phase I 3.072GFLOPS per 0 GFLOPS Total:
192 data streams stream But 29.8 TFLOPS
~200MB/s/stream ~600GPLOPS total 4.8 GB/s
4.8 GB/s total
Phase I1I 24.6 GFLOPS per stream 0 GFLOPS Total:
2000 data streams ~S0TPLOPS total But 25.6PFLOPS
~1600MB/s/stream 3.2 TB/s

3.2TB/s Total
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%D\X (/Ejﬁl‘) : VHOEXT B R AR EFAE (Wen juan Fang 2011) .
TaBLEF EMNRZE GERKREINREE) &,

ZTAK % . CCM89, Donnell94, Fitzpatrick99ZE,
HOGKE : SFD98 (HEFiAT)
o]/ (SFDI8) : FERIFE40% (Arce&Goodman99, Stanek9s,

Chen99, YasudaO7, Rowles&Froebrich09) ; BELEPAMEELEZS (|b]
<40, Dobashi05) ; ~14%(SDSSTE /R EHIHESchlafly2011)

UTPE:  Schlafly2010 (Blue Tips Method), Jones&West2011 (M
dwarf Spectra), 3DVHJt (LAMOST Jiang, B.W., Liu, X.W.)
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The blue points(left subplot) are 14265 BHB candidates , selected from Smith2010
(SVM trained on the spectroscopic sample from Xue2008), with the following criteria:
1. ra > 110 and ra < 260, dec > —10 and dec < 70

2. g-r>-0.3(Yanny2000)

3. £<20.0

The red small circles on the left: 7 globular cluster, inside which including 94 BHB
stars. On right subplot, the cross black circles are the line-of-sight cells with 2 degree
radius
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Bayes’ Theorem (for cell ): pi(E|D;) = p(Di| E;) P(E;) (1)

N; N,
E‘D p ng| Ezack )p(Ez) (2)
j=1k=1
Lal; . - 1 Ty —1
Likelihood: p(Cij|(Eq,cr)) = COIRE exp(—x" 37 'x)
(3)
where the x = E + ¢, — ¢;5, and the m means
rank of 3, while X is the covariance matrix of the
measurement of the color indexes of the star j,
shown in below:
o2 —|—20§ 2—03 ; 0 ; 0
> _ —0y, @, I O ;. 0
0 —02  ol+4o0} —o}
0 0 —0? 02 + o2

1 T z
(4)
here, the o,,04, 0, 0;, 0, are errors of magni-
tudes.
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Giving the Reddening with 0~0.2 in u-g, and photometric

measurement error in ugr with 0.02~0.08
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RVITUE (753%)
O

CCM89 E(u-g) = Au - Ag
CAR)A(V)) = alx) + b{x)/Ry . Bu=g) = (o + ) = (a + =) = Av (60)
Optical/NIR: L1 gm ' < x <33 m ™ 'and y = (x — 1.82); E(g—r)=((a, + 12_9) —(a, + ;; )) = Ay (6b)
a(x) = 1 + 0.17699y — 0.50447y2 — 0.02427)° + 0.72085y* b"’ b’"
+ 0.01979y° — 0.77530y° + 0.32999y7 ; (3a) E(r —i) = ((a, + R: ) = (ai + T)) = Ay (6c)
b(x) = 1.41338y + 2.28305)% + 1.07233)° — 5.38434y* L b, b.
— 0.62251y° + 5.30260y° — 2.09002y" . (3b) Bli-2) = ((ai+ p-) = (a: + =)+ v (6d)
ob - -
2:]( (up — gr) — E(uy — gk))2 n (E(gr — 1) — E(gr — Tk))2
02219:: ag"k
(E(T‘k —ig) — E(re —in))?  (E(ix — 2) — E(ix — 2))?
- 3 ol 2 ) (7)
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Giving Rv=3.1 and the E(b-v)
(SFD98), and then calculate the
E(u-g) and E(g-r) according to the
CCMB8O9. Finally, go back to
estimate the Rv using our
procedure.
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o L5 /i (IBM System X3650 M2k 55 #%)
o +MHEAT A (Hp z600 workstation) :
Intel Xeon E5520YiZALEESS, 2.27GHz M,

NVIDIA Quadro FX 3800% W & F—H

M7 AERLE | — & GPURSS 4
(i7 +16GBWATE + 2TBAEAL + ikwH IR + 4
PCI-E + GTX480)
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