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Gordon E. Moore, Intel Chairman, 1965
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SDSS

2.5m 120Mp

10TB



LSST

3.2Gp

15TB/night!

8.5m



2.5 terapixeles ËðÐƵ300 ÍÉÌÌÉĚgalaxis
Ƶ5 optikai ÓÜÖ



640 ĶÖÅÇÓÚÜÌƵ1 ÍÉÌÌÉĚspektrum

DP Schneider +SDSS collab. Astr. J. 130 (2), 367 (2005)

L Dobos, I Csabai, CW Yip, T "ÕÄÁÖÜÒÉ, V Wild, AS Szalay

MNRAS 420 (2), 1217-1238(2012)



CfA:  1100 galaxies

SDSS:  1M galaxies

MJ Geller, JP Huchra, Science 246, 897 (1989)

KN Abazajian+ SDSS collab. Astr. J.S. 182(2) 543(2009)
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!ÄÁÔÆÅÌÄÏÌÇÏÚÜÓÉËÉÈāÖÜÓ
Á AutomatikusȰÐÉÐÅÌÉÎÅȱ

Ğ 4ĘÂÂmint 150ember-ïÖÎÙÉÆÅÊÌÅÓÚÔïÓ
Ğ %ÌÓěnagyprojektahola szoftver
ÆÅÊÌÅÓÚÔïÓÒÅÆÏÒÄþÔĕÄÏÔÔazÅÒěÆÏÒÒÜÓÏË
nagyobbikÈÜÎÙÁÄÁ

Á Nagy ÁÄÁÔÔĘÍÅÇ
Ğ 4ĘÂÂmint 300 ÍÉÌÌÉĕobjektum, 
ÅÇÙÅÎËïÎÔ300+ ÐÁÒÁÍïÔÅÒ

Ğ +ĘÚÅÌ100 TB nyersadat, 10TB
ËÁÔÁÌĕÇÕÓ, 2.5 terapixel

Ğ 05",)+53 !$!4"<:)3 ɉ6/Ɋ

PZ Kunszt, AS Szalay, I Csabai, AR Thakar;

ADASS IX 216, 141(2007)

The sloandigital sky survey: Technicalsummary

DG York+ SDSS collab.The Astron. J.l 120 (3), 1579(2000)



#ÓÉÌÌÁÇÜÓÚÁÔÉËðÒÄðÓÅËƵ
ÃÓÉÌÌÁÇÜÓÚÁÔÉadathalmazon

petroMag_i> 17.5 and (petroMag_r> 15.5 or petroR50_r > 2) 
and (petroMag_r> 0 and g > 0 and r > 0 and i > 0) and ( 
(petroMag_r-extinction_r) < 19.2 and (petroMag_r-
extinction_r< (13.1 + (7/3) * (dered_g- dered_r) + 4 * (dered_r
- dered_i) - 4 * 0.18) ) and ( (dered_r- dered_i- (dered_g-
dered_r)/4 - 0.18) < 0.2) and ( (dered_r- dered_i- (dered_g-
dered_r)/4 - 0.18) > -0.2) and ( (petroMag_r- extinction_r+ 
2.5 * LOG10(2 * 3.1415 * petroR50_r * petroR50_r)) < 24.2) ) 
or ( (petroMag_r- extinction_r< 19.5) 
and ( (dered_r- dered_i- (dered_g- dered_r)/4 - 0.18) > (0.45 -
4 * (dered_g- dered_r)) ) and ( (dered_g- dered_r) > (1.35 + 
0.25 * (dered_r- dered_i)) ) ) and ( (petroMag_r- extinction_r
+ 2.5 * LOG10(2 * 3.1415 * petroR50_r * petroR50_r) ) < 23.3 ) 

)

Csillag/galaxisÓÚÅÐÁÒÜÃÉĕ
+ÖÁÚÜÒtarget ËÉÖÜÌÁÓÚÔÜÓ

ȰÖÜÇÜÓÏËȱ

SokÄÉÍÅÎÚÉĕÓ
ÐÏÌÉïÄÅÒÅË

Skyserver: ïÖÅÎÔÅÔĘÂÂmint 1 ÍÉÌÌÉĕÌÅËïÒÄÅÚïÓ



Index ÅÌðÓ, ÁÄÁÔÂÜÚÉÓÏË
ÁAzadatnemÆïÒel a 
ÍÅÍĕÒÉÜÂÁÎ

ÁA ÈÜÔÔïÒÔÜÒÅÌïÒïÓÅ
ÎÁÇÙÓÜÇÒÅÎÄÅËËÅÌlassabb

ÁPl. SDSS adatokÜÔÏÌÖÁÓÜÓÁ
~1 nap

) #ÓÁÂÁÉȟ , $ÏÂÏÓȟ - 4ÒÅÎÃÓïÎÉȟ ' (ÅÒÃÚÅÇÈȟ 0 *ĕÚÓÁȟ . Purger, T 

"ÕÄÁÖÜÒÉȟ !3 3ÚÁÌÁÙAstr. N. 328 (8), 852 (2007)
T Budavari, L Dobos, AS Szalay, G Greene, J Gray, AH Rots

ASP Conf . Ser. 376, 559 (2007)

AS Szalay, J Gray, G Fekete,PKunszt, P Kukol, A Thakar

MSR -TR  123 (2005)
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ÖÁÌĕÓÜÇ

virtuÜÌÉÓÖÁÌĕÓÜÇ

D Ribli, szakdolgozatELTE(2014)

ÅÌÌÅÎěÒÚïÓ

ÊĕÓÌÁÔ
#ÓÉÌÌÁÇÐÏÐÕÌÜÃÉĕmodellek
0ÁÒÁÍïÔÅÒÅË: kor, ÆïÍÅÓÓïÇ
ÔĘÍÅÇÅÌÏÓÚÌÜÓȣ 

L Dobos, I Csabai, CW Yip, T "ÕÄÁÖÜÒÉ, V Wild, 

AS Szalay;  MNRAS 420 (2), 1217-1238(2012)

CW Yip, AS Szalay, RFG Wyse, L Dobos, T 
"ÕÄÁÖÜÒÉ, I Csabai; The Astrophysical Journal 709 
(2), 780(2010)
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G 2ÜÃÚ, szakdolgozatELTE(2015)
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Nem csak a csillag§szat: genomika, kºrnyezettudom§nyok, 

t§rsadalomtudom§nyoké Egyre komplexebb k®rd®sek
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Oxford Nanopore
100Mb,$900

CCD!
- X Prize, 100 genom,
30 nap, $10k -ÔĘÒĘÌÖÅ
- Microarray
-4ĘÍÅÇÓÐÅËÔÒÏÇÒÜÆÉÁ
-$ÉÇÉÔÜÌÉÓÍÉËÒÏÓÚËĕÐÉÁ
-ȣ

A genomika Moore-ÔĝÒÖðÎÙÅ

HGP 1990-2003: 2.7 ÍÉÌÌÉÜÒÄUSD/ Ma: 1000USD

J -ÏÌÎÜÒ, < 0ĕÔÉ, O Pipek, M Krzystanek, N Kanu, C Swanton, GE 4ÕÓÎÜÄÙ, Z 

Szallasi, I Csabai, D 3ÚİÔÓ. Genes Genomes Genetics, g3.114.013482(2014)

S.Spisak, K.Lawrenson,Y.Fu,II.Csabaiȟ ȣ -Ȣ Freedmann. Nature 

Medicine doi:10.1038/nm.3975 (2015) 



Á SDSS spektrumok: 1 ÍÉÌÌÉĕdarab
3000 ÄÉÍÅÎÚÉĕÓvektor

Á Microarray ÖÉÓÚÇÜÌÁÔÕÎË: 207 
darab54675 ÄÉÍÅÎÚÉĕÓvektor

7Ͽ2 bit

$ÉÍÅÎÚÉĕÒÅÄÕËÃÉĕ, ÔĘÍĘÒþÔïÓ

2ÅÍïÎÙ: a ÈÜÔÔïÒÂÅÎÌïÖěfizikai
ÔĘÒÖïÎÙÅËmiatt azadatoknem
ÔĘÌÔÉËki egyenletesena teret. 
Alterekre/ÈÉÐÅÒÆÅÌİÌÅÔÅËÒÅ
ËÏÒÌÜÔÏÚĕÄÎÁË. %ÚïÒÔïÒÔÈÅÔÊİËmeg 
ÅÇÙÜÌÔÁÌÜÎa ÖÉÌÜÇÏÔ!



(ÏÇÙ ÆðÒ ÂÅ ÁÚ 5ÎÉÖÅÒÚÕÍ ÁÚ 
ÅÍÂÅÒ ÆÅÊðÂÅơ

$ÉÍÅÎÚÉĚÒÅÄÕËÃÉĚ



ƪOkosƨ ÖÅÔāÔðÓ: PCA - SVD

X = USVT
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u            g            r            i            z

270millÉĕpont
5+ dimenÚÉĕ
+ËïÐÅË
+spektrumok

ƪ-ðÒÔ ÖÅÔĶÌÅÔÅËƨ

- Sok-ÄÉÍÅÎÚÉĕÓ 
ÐÏÎÔÆÅÌÈě
-%ÒěÓÅÎ ÉÎÈÏÍÏÇïÎ 
ÅÌÏÓÚÌÜÓ
- +ÉÕÇÒĕ ÐÏÎÔÏË

L Dobos, I Csabai, JM Szalai-Gindl, T "ÕÄÁÖÜÒÉ, AS Szalay
Proc. 26th Int . Conf. on Scientific and Statistical Database Management, ACM, (2014)



GALAXIS

SPEKTRUM

SZĉNSZţRŕKMAGNITĐDčK, 

SZĉNEK

V¥ROSELTOLčDĆS

AJ Connolly, RG Kron, I Csabai, DC Koo, JA 
Munn, AS Szalay; Astr. J, 110, 2655 (1995)

I Csabai+ SDSS collab. Astr. J. 125 (2), 580
(2003); SDSS DR1-DR12 (2002-2015)

I Csabai, AJ Connollyȟ !3 3ÚÁÌÁÙȟ 4 "ÕÄÁÖÜÒÉ
Astr. J.119 (1), 69(2000)

' +ÅÒÅËÅÓȟ ) #ÓÁÂÁÉȟ , $ÏÂÏÓȟ - 4ÒÅÎÃÓïÎÉ
Astr. N. 334 (9), 1012-1015(2013)

CsillagokÍÅÔÁÌÌÉÃÉÔÜÓÜÎÁË
ÂÅÃÓÌïÓÅ

FotometrikusÖĘÒĘÓÅÌÔÏÌĕÄÜÓ
KomplexinverzÐÒÏÂÌïÍÁ
-ÅÓÔÅÒÓïÇÅÓÎÅÕÒÏÎÈÜÌĕÚÁÔÏË/
!ÄÁÔÂÜÎÙÜÓÚÁÔÉÔÅÃÈÎÉËÜË



$ÉÍÅÎÚÉĚÒÅÄÕËÃÉĚ: ÁÌËÁÌÍÁÚÜÓÏË
CRC 2

AD2

AD1

IBD2

IBD1

NEG

CRC 1

T "ÕÄÁÖÜÒÉ, I Csabai+ SDSS collab.; Astr. J. 122 (3) 1163(2001)

I Csabai, AJ Connolly, AS Szalay, T "ÕÄÁÖÜÒÉ; Astr. J. 119 (1), 69 (2000)

Z 'ÙěÒÙȟ !3 3ÚÁÌÁÙȟ 4 "ÕÄÁÖÜÒÉȟ ) #ÓÁÂÁÉȟ 3 Charlot; Astron. J. 141 (4) 133 (2011)

S 3ÐÉÓÜË, A +ÁÌÍÜÒ, O Galamb, B Wichmann, F Sipos, B 0ïÔÅÒÆÉÁ, I Csabai, I 
Kovalszky, S Semsey, Z Tulassay, B -ÏÌÎÜÒ; PloSone 7 (10), e46215(2012)

O Pipek, szakdolgozatELTE(2014)

R. Beck, L. Dobos, I. Csabai; in prep. (2015)



$ÉÍÅÎÚÉĚÒÅÄÕËÃÉĚ- PCA

Á&ÅÊÌÅÓÚÔïÓÅË
Ğ+ÉÌĕÇĕadatpontok: robusztusÓÜÇ

Ğ Sokadatȡ ȰÓÔÒÅÁÍÉÎÇȱ Ⱦ $"

Ğ Ritkaadat-ÍÜÔÒÉØÏË(compressivesensing)

Ğ CUR ÄÅËÏÍÐÏÚþÃÉĕ

Ğ NemÎÅÇÁÔþÖ ÍÜÔÒÉØ ÆÁËÔÏÒÉÚÜÃÉĕ

Ğ'ÒÜÆÆěËÏÍÐÏÎÅÎÓÅË

Ğȩ 3ÚĘÖÅÇ 0#!ȟ 'ÅÎÏÍ 0#!

A Bodor, I Csabai, MW Mahoney, N Solymosi; BMC bioinformatics 13 (1), 103

(2012)

CW  Yip, MW Mahoney, AS Szalay, I Csabai, T "ÕÄÁÖÜÒÉ, RFG Wyse, L Dobos

Astr. J. 147 (5), 110 (2014)


