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CPU Transistor Counts 1971-2008 & Moore’s Law
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L Dobos, | Csabai, CW Yip, T Budavari, V Wild, AS Szalay

MNRAS 420 (2), 1217-1238(2012)
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DP Schneider + SDSS collab. Astr. J. 130 (2), 367 (2005)
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Adatfeldolgozasi kihivas

= Automatikus “pipeline”

T6bb mint 150 ember-évnyi fejlesztés

Elsé nagyprJOJekt ahol a szoftver

fejlesztesre forditodott az erdforrasok

nagyobbik hanyada

= Nagy adattomeg
Tobb mint 300 millié objektum,
egyenként 300+ parameter

Kozel 100 TB nyers adat, 10 TB
kataldogus, 2.5 terapixel

PUBLIKUS ADATBAZIS (VO)

< Sloan Digital Sky Survey / SkyServer i " :

STEAN= | o [==]"1 1) . .

Home Tools Schema  Projects  Astronomy SDSS  ContactUs Download Site Search

Welcome to the DR6 site!!
The Sixth Data Release is dedicated to Jim Gray for his fundamental contribution to the SDSS project and the
extraordinary energy and passion he shared with everybody!

Data Release 6 (DR6)

What's new in DR6

what's new on this site
known problems

SkyServer Tools Science Projects Info Links Help

Famous places Basic About Astronomy Getting Started

Advanced

Challenges

Explore For Kids

Search Games and Contests Schema Browser
Object upload Teachers Sample SQL Queries
Caslobs Links to other projects Images of RC3 Galaxies  Details of SDSS Data

Help

SDSS is

supported by

Calbrated
Fames
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The sloan digital sky survey: Technical summary
DGYork + SDSS collab.The Astron. J.I 120 (3), 1579 (2000)

PZ Kunszt, AS Szalay, | Csabai, AR Thakar;
ADASS IX 216, 141(2007)



Csillagaszati kérdesek -
csillagaszati adathalmazon

Csillag/galaxis szeparacio
Kvazar target kivalasztas

\
“vagasok”
\

Sok dimenzios
poliederek

Skyserver: évente tobb mint 1 millio lekérdezés

petroMag_i > 17.5 and (petroMag_r > 15.5 or petroR5o_r > 2)
and (petroMag_r>oandg>oandr>oandi>o)and(
(petroMag_r-extinction_r) < 19.2 and (petroMag_r -
extinction_r < (23.1 + (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 * petroR5o_r * petroR5o_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) > (2.35 +
0.25 * (dered_r - dered_i)) ) ) and ( (petroMag_r - extinction_r
+2.5* LOG10(2 * 3.1415 * petroR5o_r * petroR50_r)) < 23.3)

)




Indexelés, adatbazisok

= Az adatnemferela
memoriaban

= A hattertar elérese
nagysagrendekkel l[assabb

= P|. SDSS adatok atolvasasa

AS Szalay, J Gray, G Fekete,P Kunszt, P Kukol, A Thakar
MSR -TR 123 (2005)

T Budavari, L Dobos, AS Szalay, G Greene, J Gray, AH Rots | Csabai, L Dobos, M Trencséni, G Herczegh, P J6zsa, N Purger, T
ASP Conf. Ser. 376, 559 (2007) Budavari, AS Szalay Astr. N. 328 (8), 852 (2007)






VIRTUALIS UNIVERZUM
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mért spektrum
illesztett spektrum
kllénbség

valosag

formalizalt
leiras
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Csillagpopulacié modellek
'»r Paraméterek: kor, fémesség
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Y

P

virtualis valosag

N

CW Yip, AS Szalay, RFG Wyse, L Dobos, T
Budavari, | Csabai; The Astrophysical Journal 709
(2), 780 (2010)

® | Dobos, | Csabai, CW Yip, T Budavari, V Wild,
AS Szalay; MNRAS 420 (2), 1217-1238(2012)

D Ribli, szakdolgozat ELTE (2014)
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G Racz, szakdolgozat ELTE (2015)




- Virtualis Univerzum

Valodi Univerzum
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Nem csak a csillagaszat: genomika, kornyezettudomanyok,
tarsadalomtudomanyok ... Egyre komplexebb kérdesek

muszerek

valdsag

formalizalt

leirds éllendrzés

virtualis valosag
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A genomika Moore-torvenye

Cost per Genome

CCD!

$100M .

- X Prize, 100 genom,
stom e 30 nap, $10k - tordlve

- Microarray
S1M L] I L]

- Tomegspektrografia
stook - Digitalis mikroszkopia
ok | G S )

$1K

r Oxford Nanopore
100Mb, $900
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J Molnér, A Péti, O Pipek, M Krzystanek, N Kanu, C Swanton, GE Tusnady, Z
Szallasi, | Csabai, D Szits. Genes Genomes Genetics, g3.114.013482(2014)

S.Spisak, K.Lawrenson,Y.Fu,ll.Csabai, ... M. Freedmann. Nature

HGP 1990-2003: 2.7 milliard USD / Ma: 1000 USD  Medicine doi:10.1038/nm.3975 (2015)



= SDSS spektrumok: 1 millio darab
3000 dimenzios vektor

= Microarray viszgalatunk: 207
darab 54675 dimenzios vektor

Dimenzioredukcio, tomorités

Remeény: a hattérben lévo fizikai
torvények miatt az adatok nem
toltik ki egyenletesen a teret.
Alterekre/hiperfeliletekre
korlatozodnak. Ezért érthetjik meg
egyaltalan a vilagot!




Hogy fér be az Univerzum az
ember fejébe?
Dimenzio redukcilo




,,0kos”” vetités: PCA - SVD
X =UxVT




,sMért vetuletek”

270 millio pont
5+ dimenzio
+keépek
+spektrumok

- Sok-dimenzios
pontfelho

- Er6sen inhomogén
eloszlas

- Kiugro pontok
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L Dobos, | Csabai, JM Szalai-Gindl, T Budavari, AS Szalay
Proc. 26th Int. Conf. on Scientific and Statistical Database Management, ACM, (2014)
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Fotometrikus voroseltolodas
Komplex inverz probléma
Mesterséges neuronhalozatok /
Adatbanyaszati technikak

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

| Csabai, AJ Connolly, AS Szalay, T Budavari
Astr. J. 119 (1), 69(2000)

| Csabai + SDSS collab. Astr. J. 125 (2), 580

Csillagok metallicitdsanak IEEEY, EIRED BREE RIS PR s

becslése
G Kerekes, | Csabai, L Dobos, M Trencséni
Astr. N. 334 (9), 1012-1015(2013)



Dimenzi0 redukcio: alkalmazasok
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Triplettgyakorisagokkal normalt mutacié eléfordulas

metallicity

T Budavarl, I Csabal + SDSS coIIab Astr J.122 (3) 1163(2001)

| Csabai, AJ Connolly, AS Szalay, T Budavari; Astr. J. 119 (1), 69 (2000)

Z Gyéry, AS Szalay, T Budavari, | Csabai, S Charlot; Astron. J. 141 (4) 133 (2011)

S Spisak, A Kalmar, O Galamb, B Wichmann, F Sipos, B Péterfia, | Csabai, |
Kovalszky, S Semsey, Z Tulassay, B Molnar; PloS one 7 (10), €46215(2012)

0 50 100150200250300 350400

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




Dimenzid redukcido - PCA

Hematopoietic system Other @ Connective tissue @ Incompletely differentiated

» Fejlesztesek
Kilogo adatpontok: robusztussag
Sok adat: “streaming” / DB
Ritka adat-matrixok (compressive sensing)

Malignancy axis
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Hematopoietic axis Hematopoietic axis

CUR dekompozicio
Nem negativ matrix faktorizacio T W -
Graf fokomponensek

? Szoveg PCA, Genom PCA

Malignancy axis
Malignancy axis

A Bodor, | Csabai, MW Mahoney, N Solymosi; BMC bioinformatics 13 (1), 103
(2012)
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CW Yip, MW Mahoney, AS Szalay, | Csabai, T Budavari, RFG Wyse, L Dobos
Astr. J. 147 (5), 110 (2014)
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Emberi Univerzumok

KOMMUNIKACIOS, SZOCIALIS ES



Internet

= Ember alkotta, de nincs
meg a “tervrajz”
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= Természettudomanyos s o
modszerek kellenek S,
Eszlelés/kisérlet
Modell
Jobbat tervezni 070 s oeanon §

Internet Users in the World
Growth 1995 - 2010
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= JOvO internet: self-
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Network Measurement VO B o mic

European Traffic Observatory Measurement Infrastructure

ETOMIC/Sonoma/Spotter

=  GPS szinkronizacio

= Specialis precizidoméres (~60 ns,
Endace DAG 3.6 GE card /ARGOS
FPGA)

= Meresvezerlo rendszer

= Kozponti adatbazis

= Nemzetkdzi nagykollaboraciok: 53 j
Evergrow, Planetlab, Moment, Onelab, e < ¥

Novi, XIF|

= |pari partnerek

S Laki, P Matray, P Haga, T Sebdk, | Csabai, G Vattay; INFOCOM, 2011 Proceedings IEEE, 3173-3181 (2011)

P Matray, | Csabai, P Haga, J Steger, L Dobos, G Vattay; Proc. ACM workshop on Mining network data, 23-28 (2007)
D Morato, E Magana, M Izal, J Aracil, FJ Naranjo, P Astiz, U Alonso, | Csabai, P Haga, G Simon, J Stéger, G Vattay; TRIDENTCOM, 283-289 (2005)

J Szile, L Dobos, | Csabai, G Vattay; TRIDENTCOM, 137, 65 (2014)



Halozat tomografia — vépont-vegpont merések

background traffic
stochastic process

S artificial probe packets S’
e with pre-defined time separation —
input spacing outgoing spacing

at the sender node at the receiver node




Geolokalizacio
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Matray Péter, PhD, ELTE Informatikai Kar (2014)

A model based approach for improving router geolocation; S Laki, P Matray, P Haga, | Csabai, G Vattay; Computer Networks 54 (9), 1490-1501 (2010)



Csillagaszati indexelés Ujrahasznositas:
HTM index library + SQL Server integracio
Gysors gombi poliéder manipulaciok:
gyorsabb geolokalizacio

© Target node
@ Landmark node

Efficient classification of billions of points into complex geographic regions using hierarchical triangular mesh; D Kondor, L Dobos, | Csabai, A

Bodor, G Vattay, T Budavari, AS Szalay; Proc. of the 26th Int. Conf. on Scientific and Statistical Database Management, ACM (2014)



Route correlations in the geographic space

Haldozat PCA

0.005

D Kondor, P Matray, | Csabai, G Vattay; Physica A 392 (18), 4160-4171 (2013)
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Using Robust PCA to estimate regional characteristics of language use from geo-tagged Twitter messages; D Kondor, | Csabai, L Dobos, J Szule, N

Barankai, T Hanyecz, T Sebok, Z Kallus, G Vattay; IEEE CoginfoCom) (2013)

Bokanyi Eszter, diplomamunka, ELTE TTK (2015)



Bitcoin penzugyl haloza

Osszes (50M) tranzakcio
Ismert

Dinamikusan novekvo
iranyitott halozat
Adatbazis
Dimenzioredukcio




1st singular vector
Exchange price
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Inferring the interplay of network structure and market effects in Bitcoin; D Kondor, | Csabai, J Szile, M Posfai, G Vattay; New
Journal of Physics, accepted (2014)
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http://apod.nasa.gov/apod/image/0210/Andromeda_gendler_sm.jpg
http://apod.nasa.gov/apod/image/0210/Andromeda_gendler_sm.jpg
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http://research.microsoft.com/c/1040
http://research.microsoft.com/c/1040







