_Future directions in* Astroniomical data. management

 Kapteyn:Astronomical Institute -
University.of Groningén .

* “Edwin A. Valentijn
12 May 2010

Interacademig
Course2010




ELLIPTICAL GALAXIES

S0 /f
@ o e
E(b)4 E(d)4 SBO
Boxy Disky

e U,B,V,R,I Z K

- m_tot,, m_25, m_26, D 26, D 25 D 90%, r_eff, sb_O, 'sb _eff .
e Structure/radial’

— a/b; pa, B/D N exp scale Iength delta (B R)
e ‘colours _

- Central (B- R), (B_R)tot

Interacademlc
Course2010




\What Acharacrarizac?
I CGAN\LU\L ] 14N\ .

VVIIGIU UG

| Fenemenology '-éun‘derstan‘ding%' theory

- Observations - interpretation

Primary relations '—:'_-"'j;-seconda_ry- .

\ parameters N datapomts
Example Morphologlcal tranS|t|ons

Interacademlg
Course2010




Irkeracademic
Course20@®kpe . .




Interaq




Interacademig
Course2010




I||III||III|-|II|III|II 1 I|I|I||I| LI r 1T rrjprryrnrjpnra

. Filaments Field

18 18 20 21 2217 18 183 20 21 22
R R

Interacademig
Course2010










IWNOANe
N\ O\Wi

e AstroWise enables COMA LS team
° 10 000 obJects via galphot/ galﬂt
paraIIeI processing..-.- - -

1. -.Photometric catalog qu survey 70 OOO
2 Structural parameters cata‘rbg full survey

Garter et al. 2008 Hammer et al, 2010 submitted; Hoyos et aI 2010, in pl'ep
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~ PhD Den Brok 2010

« Extreme faint—_end juminosity func‘:t,idh"SIope ar —1.2

. Much shallower than Cold dark Matter. prediction ax —1.8
‘e clean radial colour gradients ‘ares-much smaller
e Hint of extenswe Intracluster globular cluster populatlon
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N params N data

# Joins - links " .-
. ++ Inheritance — dependencies

~ e Everything in s is adresses
memory, ASCII namespaces
registry e
* Optimize , organize, index
e management
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‘Target processing:
++ the make metaphor

awe> targethot= HotPierMap;get(d:at¢='2003—._()2-14',.ch_ip='A5_382')

The processing chain is::

ReadNgisesss2Bias: < -~ HotPixels

Slls, wlf w, ® * p | .
g w L 4 .

'-..'1',', ,' .

class Hot PlerMap(ProcessTarget)

N N Aaf calf mm Il\
/UIDIII \}

class ProcessTa rget()

> def get(date, chip) _# if not eX|st/up -to-date then make()
> > def exist() .. # does the target exist?
> def'uptodate() # is each dependency up'to date?
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Class DBMeta - LR pythoh<->db
def __new_.  # makes any derived Class pérsistent
def _ call_-" - # instantiate persistent object - attributes

~ Class DBOi:)ject
- _metaclass_" = DBMeta

abject_id = persistent(" The objéct |dent|f|er 0|dtype) #umque'

# make it -
example:= DBObject() "
example.commit()

# get it -
~oid = example. obJect id
result = DBObJect(obJect id = 0|d)
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from astro.database. DBMaln |mport DBObJect per5|stent

-_class DataObJect(DBObJect)

filename = per5|stent( F|Ie part of thls obJect
'str, ¥)

& i, ™ % % ’
L = l‘ 4 .

‘example DataObJect(pathname example txt')
example. store() | | el
exam e.commlt()

g = ~DatéObjéctﬁfiI_enanﬁe.I.ike(".example*') '
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#Find ScienceFrames for a 'écd_naméd cc_:_dSB and filter

Awe> q = (ReducedSmenceFrame chip:-name == 'ccd53' ) and
(ReducedSmenceFrame filter == '#841") -~ "~ -

# From the query result get the rms of the sky |n image
“Awe> x = [k. |mstat stdev fOr k m q]

# get the rms of_ the 'USéd. Masterfllat % 8
Awe> y = [k.flat.imstat.stdev for k in.q]

# Make'é plot -
Awe> pylab scatter(x,y)
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data
servers

Astro-WISE

distributed
B computing
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‘Astro-WISE information
system - ruuy datacentric

CAll data beyond plxel data IS Metadata

aII plxel data < >data servers)
e Al Metadata < > database s

compute C!usters / GRIDs all 1/0 to db|
e all components scalable
e -all components EU d|str|buted
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Everything changes in t|me
° PhyS|ca| changes | |
“e:Our inside:in: modellng

o Methods code bugs
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Post Doc Verdoes Kleijn

File Edit View History Bookmarks Tools Help

c N |: @ http: ffquality. astro-wise,org /Quality\WISE Pobject_str=RegriddedFrame&object_id=4454 146C20043502E0407D 5.7 - '
Photometry Detailz I
creation_date 2008-03-25 20:15.08
is_valid
quality_flags
Zeropoint

-

Zp_error

Zp_origin - L
AsztrometricParamsters

num_sources SR . — PhotemetricParametsrs

extinction
ext_error

IS e LTRETRY R

e

Cou r.=ts with Four Parent... |___J MASA's Spitzer Finds Water Vapor on Hot, Ali... |___J What's Happening: Spitzer Searches for the ... I___] MASA Space Telescope Gives Scientists Dept... I___] What's Happening: Running



Global Astrometry
reproducibility
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SDSS . CFHTLS
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VIKING
VISTA
4m telescope

0.6 sqg.deg.
InfraRed camera

16 2kx2k
detectors

0.35” pixels

440 nights

2.6m telescope

1 sg.deg. optical
cameraOmegaCAM

32 2kx4k
detectors
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Paranal Monthly Data Rates 2007 statistics.

@ FORSI @ FORS2 ® GIRAFFE @ ISAAC @ MIDI
@ NACO (. SINFONI @ UVES @ VIMOS (. VISIR
o VIRCAM™ " OmegaCAM

. All Current Paranal
;Instruments 4% (433.2°GB)

OmegaCAM. 249
(~2500 GB)

 VIRCAM 72%
(~7500 GB)
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* Astro-WISE - LOFAR

o '/‘P

IBM- Blue Gene/P
5 Petabyte/yr .

- Survey, i
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Pipeline Processing ASTRON
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(courtesy J. McKean)

Fully automated processing, 72 sub-bands, —4 hrs
Included DPPP, additional flagging pass, BBS, solution flagging, imaging

ASTRON

13 LOFAR Swrveys Mesting, 08 March 2010



& LOFAR Long lerm Archive ASTRON
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Lofar Long Term Archive

. Astro-WISE -> EGEE full mtegratlon
. Astro-WISE stores on EGEE ~ _
. Iaunches Astro-WISE applications on EGEE -
. Incorporated 3rd party. software gLite, MyProxy

: De5|gned+|mplemented LOFAR LTA

-

. Storage
Dataserver : Element .
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EGEE
Code Metadata Amsterdam
base nd FﬂeS ClT/Tape
- Groningen
Nearline CIT/GPFS

storage & Groning
3 processing %
Blue Gene
SAS Ej _/Metadata
frehive Export by file Database

Tier 0

LOFAR communities

Groningen Leiden Julich EGEE[user
L? )

Enabling Grids
for E.scienci

Amsterdam Nijmegen

Tier 2

Tier 1

Euro VO



s Estimated Data Volumes ASTRON
6 MHz 150 MHz
Total # fields (2 p1 steradian) 609 3346
Total observing tune =
- 56.75 hr -
(100% eff., using 4 beams) 43675 b 8365
Total # sources Thd Thd
Total uv data size 466 Thyte 2.27 Pbyte
Total post DP"3 uv data size ~ 2.9 Thyte ~ 7.1 Tbyte
Total image data size Thd Thd

(R. Nijboer, March 2009)

Current archive resources

* Currently using ~50 TBytes

300 TBytes available @ SARA in Amsterdam

60 TBytes @ Astrowise server in Groningen

500 TBytes (to 1 PBytes) via TARGET in Groningen

1 PBytes tape storage @ Jiilich

Additional 2-3 PBytes to be added @ BiGGRID in Amsterdam




K Lofar 2010 Www lofar.org . .
‘o ALMA 2013 WWW. eso org/SC|/faC|I|t|es/aIma
o EUCLID 2018 0

o | SST i 30Tb/n|ght 'www lsst.org |
.o« SKA 2022
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o CLOUD. - computlng
o Web 2. O | ' |

e Crowd sourcmg
- Galaxy. ZOO0
—annotation
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Sunday May 09 2010 13:06 PST 38 days until the conference

Astrolnformatics 2010

IFrotesan Astrolnformatics 2010

42 Participants |\ Caltech, June 16-19 (Wed-Sat), 2010
Conference Agenda Cabhill Center for Astronomy & Astrophysics, Caltech, Pasadena, CA, USA

Invited Speakers
Proceedings Info Conference motivation and goals:

Registration
Pay by CreditCard Science is being fundamentally transformed and empowered by computation and information technology, and it turn, it stimulates further technological

developments. Astronomy, like many other fields, is becoming exponentially data-rich, and the tasks of data management, data exploration, and knowledge
discovery become central o our research enterprise, bringing along many technical and methodological challenges. Information technology also provides the

Accomaodation . . . .
stage where we collaborate and interact, and publish, preserve, and disseminate knowledge.

Getting to Caltech
Local Information The general philosophy behind the conference is to be future-oriented, and essentially define the emerging discipline of Astrolnformatics. One way to think about
Conference Poster it is, what is next for, and beyond the VO, scientifically, technologically, institutionally? Astrolnformatics can be viewed as a broader intellectual, organizational,
Conference Photos and funding enviranment, within which VOs serve as particular institutions and pravide some fundamental functionalities and infrastructure.

Crganizing Committee
Contact the LOC

There will be a modest number of invited review talks to serve as a basis for the discussion, and a lot of discussion, some of it led by panels. Contributed papers
will be accomodated as posters.

Interacademig
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Astronomical Data Analysis Software &
Systems

The Astronomical Data Analysis Software and Systems (ADASS)
conference is held each year at a different hosting astronomical
institution. The conference provides a forum for scientists and
programmers concerned with algorithms, software and software systems
employed in the acquisition, reduction, analysis, and dissemination of
astronomical data. An important element of the program is to foster
communication between developers and users with a range of expertise in
the production and use of software and systems. The program consists of
invited talks, contributed oral and display papers, tutorials, user group
meetings and special interest group meetings (called BOFs).

ADASS XX

N
BOSTO

~N

ASTRONOMICAL DATA ANALYSIS SOFTWARE AND SYSTEMS XX
ADASS XX

Interacademig e The 20th annual ADASS conference will be in Boston, Massachusetts,
Course2010 USA, 7-11 November 2010.




Welcome to the Euro-VO AIDA Astronomical Infrastructure for Data Access

This is the web-based collaboration area of the Euro-VO Astronomical Infrastructure for Data Access project. This project is supported by EU in the framework
of the FP7 elnfrastructure Scientific Research Repositories initiative (project RI2121104). I started on 1 February 2008, for a duration of 30 months.

Highlights

» Fifth Euro-VO Technology Forum: March 16 -18, 2010 in Heidelberg

o Second Community feedback Workshop : 25-28 January 2010, Strasbourg

» The EuroVO-AIDA Project also realizes an update of the DCA Census of European astronomical Data Centres.

» EURO-VO in the ICT results: e-Infrastructures give real boost to virtual observatories - issued on & october 2009.

o Fourth Euro-VO Technology Forum: 22 - 24 September 2009, Trieste

o Second EuroVO-AIDA Research Initiative. Deadling 15 July 2009.

o Data Centre Workshop on how to publish data in the VO 22-26 June 2009, ESAC, Villafranca del Castillo

o EUroVO-AIDA Hands-on workshop - 30 March - 2 April 2009, ESO, Garching

o Third Euro-VO Technology Forum : 16- 16 March 2009, Strasbourg Due to a sirike warning on March 19, the meeting will be held March 16-18
+ Full Harvestable EuroVO Registry of Resources has been released (13 Mar 2009)

o EuroVO-AIDA Workshop MultiWavelength astronomy and the Virtual Observatory : December 1-3 2008, ESAC, Villafranca del Castillo
o Second Euro-VO Technology Forum (with VO-TECH) - 29 September - 2 October 2008, Cambridge, UK

» First EuroVO-AIDA Research Initiative. Deadline 15 June 2008.

o First Euro-VO Technology Forum (with VO-TECH): March 17 - 19 2008, Strasbourg
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« 15 PB data per year
. grid computing

EGEE: ~250 sites, >45000
CPU

Enabling Grids EGEE-III
teFQEdEmMS CHRROG10




SETIPhome

The Seamgh for Extratessestrial Intelligence

http://setiathome.berk
eley.edu/

http://boinc.berkeley.edu

. Distributed Z?Z%!
—J, ] 37

resources m| jm]

« No central control smees  smewm  senarm. SETI@nom

participan participan
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* SARA
e Nikhef

* RuG

e 6 Life science sites R G
+ About 3000 CPUs e

e Several PB storage



Galactic & . - . :
Extragalactic ; i 3 : | Reduction
extinction J i : : ' Software

/\/\/L, photon emission

—p datageneration |

Connect data reduction facilities (like Astro-WISE) with telescopes
(raw data archive on telescope) and end-user (VO interfaces) by

nroviding complete description of raw data (general data model for
raw data).



