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Case: morphologies 
parameters vs theory degeneracy

Case: morphologies 
parameters vs theory degeneracyparameters vs theory -degeneracyparameters vs theory -degeneracy

Hubble `Tuning fork’ diagramHubble Tuning fork diagram

• U, B, V, R , I, Z, K
m tot  m 25  m 26  D 26  D 25  D 90%   r eff  sb 0  sb eff

• U, B, V, R , I, Z, K
m tot  m 25  m 26  D 26  D 25  D 90%   r eff  sb 0  sb eff

Morphologies- Hubble, de Vaucouleurs, CorwinMorphologies- Hubble, de Vaucouleurs, Corwin

– m_tot, m_25, m_26, D_26, D_25, D_90%,  r_eff, sb_0, sb_eff
• Structure/radial

– a/b, pa, B/D, N, exp scale length , delta (B-R) 
• colours

– m_tot, m_25, m_26, D_26, D_25, D_90%,  r_eff, sb_0, sb_eff
• Structure/radial

– a/b, pa, B/D, N, exp scale length , delta (B-R) 
• colours
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• colours
– Central (B-R), (B_R)tot

• colours
– Central (B-R), (B_R)tot



What characterizes?What characterizes?What characterizes?What characterizes?

Fenemenology understanding theoryFenemenology understanding theory

Observations - interpretationObservations - interpretation

Primary relations - secondary   Primary relations - secondary   Primary relations secondary   Primary relations secondary   

N parameters      N datapoints
Example Morphological transitions 
N parameters      N datapoints
Example Morphological transitions Example Morphological transitions Example Morphological transitions 
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ACS@HST Coma LSACS@HST Coma LSACS@HST Coma LSACS@HST Coma LS
Profile fitting

• AstroWise enables COMA LS team
• 10,000 objects via galphot/ galfit  

ll l i

• AstroWise enables COMA LS team
• 10,000 objects via galphot/ galfit  

ll l iparallel processing
1. Photometric catalog full survey 70,000
2 Structural parameters catalog full survey

parallel processing
1. Photometric catalog full survey 70,000
2 Structural parameters catalog full survey2. Structural parameters catalog full survey2. Structural parameters catalog full survey
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Carter et al. 2008; Hammer et al, 2010 submitted; Hoyos, et al., 2010, in prep
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PhD Den Brok  2010PhD Den Brok  2010

• Extreme faint-end luminosity function Slope α≈ −1.2Extreme faint end luminosity function Slope α  1.2
• Much shallower than Cold dark Matter prediction  α≈ −1.8
• clean radial colour gradients  are much smaller 
• Hint of extensive Intracluster  globular cluster population
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Hint of extensive Intracluster  globular cluster population



TARGET diagramTARGET diagramTARGET diagramTARGET diagram
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N params N dataN params N data
back to basics back to basics 

• Joins – links 
• ++ Inheritance – dependencies
• Joins – links 
• ++ Inheritance – dependencies• ++ Inheritance dependencies• ++ Inheritance dependencies

• Everything in cs is adresses
memory  ASCII  namespaces  

• Everything in cs is adresses
memory  ASCII  namespaces  memory, ASCII, namespaces, 
registry
memory, ASCII, namespaces, 
registry

• Optimize , organize, index
• management
• Optimize , organize, index
• managementmanagementmanagement
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Target processing:Target processing:
++ the make metaphor++ the make metaphor

awe> targethot=HotPixelMap.get(date='2003-02-14', chip='A5382') awe> targethot=HotPixelMap.get(date='2003-02-14', chip='A5382') awe> targethot HotPixelMap.get(date 2003 02 14 , chip A5382 ) 

The processing chain is

awe> targethot HotPixelMap.get(date 2003 02 14 , chip A5382 ) 

The processing chain is

ReadNoise <-- Bias <-- HotPixelsReadNoise <-- Bias <-- HotPixels

> class HotPixelMap(ProcessTarget): 
> > def self make()
> class HotPixelMap(ProcessTarget): 
> > def self make()> > def self.make()

> class ProcessTarget():
> > def get(date  chip)  # if not exist/up to date then make()

> > def self.make()

> class ProcessTarget():
> > def get(date  chip)  # if not exist/up to date then make()> > def get(date, chip)  # if not exist/up-to-date then make()
> > def exist()              # does the target   exist? 
> > def uptodate()        # is each dependency up to date?

> > def get(date, chip)  # if not exist/up-to-date then make()
> > def exist()              # does the target   exist? 
> > def uptodate()        # is each dependency up to date?
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Fully recursiveFully recursive



Persistency dbobjectPersistency dbobjectPersistency dbobjectPersistency dbobject
Class DBMeta # python< >db Class DBMeta # python< >db Class DBMeta # python<->db 

def __new__   # makes any derived Class persistent
def __call__     # instantiate persistent object - attributes

Class DBMeta # python<->db 
def __new__   # makes any derived Class persistent
def __call__     # instantiate persistent object - attributes

Class DBObject:
__metaclass__= DBMeta

Class DBObject:
__metaclass__= DBMeta
object_id = persistent('The object identifier', oidtype)  #unique

# make it

object_id = persistent('The object identifier', oidtype)  #unique

# make it
example = DBObject() 
example.commit() 
example = DBObject() 
example.commit() 

# get it
oid = example.object_id 
result = DBObject(object id = oid) 

# get it
oid = example.object_id 
result = DBObject(object id = oid) 
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result = DBObject(object_id = oid) result = DBObject(object_id = oid) 



Persistency dataobjectPersistency dataobjectPersistency dataobjectPersistency dataobject
f  t d t b DBM i  i t DBObj t  i t tf  t d t b DBM i  i t DBObj t  i t tfrom astro.database.DBMain import DBObject, persistent

class DataObject(DBObject):
filename = persistent('File part of this object'  

from astro.database.DBMain import DBObject, persistent

class DataObject(DBObject):
filename = persistent('File part of this object'  filename = persistent( File part of this object , 
str, '')
filename = persistent( File part of this object , 
str, '')

example =DataObject(pathname='example.txt')
example store()
example =DataObject(pathname='example.txt')
example store()example.store()
example.commit()
example.store()
example.commit()

g = DataObject.filename.like('example*')g = DataObject.filename.like('example*')
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Example 5LSExample 5LSExample 5LSExample 5LS
#Find ScienceFrames for a ccd named ccd53 and filter #Find ScienceFrames for a ccd named ccd53 and filter #Find ScienceFrames for a ccd named ccd53 and filter 

Awe> q = (ReducedScienceFrame chip name == 'ccd53‘) and 

#Find ScienceFrames for a ccd named ccd53 and filter 

Awe> q = (ReducedScienceFrame chip name == 'ccd53‘) and Awe> q = (ReducedScienceFrame.chip.name == ccd53 ) and 
(ReducedScienceFrame.filter == ‘#841’) 

# From the query result, get the rms of the sky in image 

Awe> q = (ReducedScienceFrame.chip.name == ccd53 ) and 
(ReducedScienceFrame.filter == ‘#841’) 

# From the query result, get the rms of the sky in image q y , g y g
Awe> x = [k.imstat.stdev for k in q] 

q y , g y g
Awe> x = [k.imstat.stdev for k in q] 

# get the rms of the used Masterflat
Awe> y = [k.flat.imstat.stdev for k in q] 

# get the rms of the used Masterflat
Awe> y = [k.flat.imstat.stdev for k in q] 

# Make a plot # Make a plot 
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p
Awe> pylab.scatter(x,y) 

p
Awe> pylab.scatter(x,y) 



Query driven visualizationQuery driven visualizationQuery driven visualizationQuery driven visualization

Ph D Buddelmeijer
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Query driven visualisationQuery driven visualisation
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Extreme data lineage Extreme data lineage Extreme data lineage Extreme data lineage 
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Comp. science journal PhD Mwebaze



Drop-outsDrop-outsDrop outsDrop outs

PhD Bout
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Astro-WISE information 
t  f ll  d t t i

Astro-WISE information 
t  f ll  d t t isystem – fully datacentricsystem – fully datacentric

All data beyond pixel data is MetadataAll data beyond pixel data is Metadata

all pixel data  <–>data serversall pixel data  <–>data servers
all Metadata <–> database         all Metadata <–> database         

compute clusters / GRIDs all I/O to dbcompute clusters / GRIDs all I/O to db
• all components scalable

ll t  EU di t ib t d
• all components scalable

ll t  EU di t ib t d• all components EU distributed• all components EU distributed
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timetimetimetime

Everything changes in time
• Physical changes
Everything changes in time
• Physical changes• Physical changes
• Our inside in modeling
• Physical changes
• Our inside in modeling
• Methods, code, bugs• Methods, code, bugs
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Quality view (a)Quality view (a)Quality view (a)Quality view (a)
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Quality viewQuality view
Post Doc Verdoes Kleijn

Quality viewQuality view
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Global Astrometry
d ibilitreproducibility

Local solution Global solution

26

(Internal regrid-to-regrid residuals 
of one WFI N=4 dither)Interacademic Course2010 Post Doc Mc Farland



futurefuturefuturefuture

• Information systems• Information systems
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OmegaCAM

16k x 16k16k x 16k
256Mpix
0.2” pixels
1 x 1 degree1 x 1 degree
2.6 m VST

Interacademic 
Course2010



KIDS vs. SDSS, CFHTLSKIDS vs. SDSS, CFHTLS,,

SDSS CFHTLS

6 x area 1/9th 
areaarea

2 mag 
shallower

1 mag 
deepershallower deeper

2x worse 
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KIDS – VIKING

440 i ht

250 nights

440 nights

VIKING 

VISTA

KIDS

VST

4m telescope

0.6 sq.deg. 

2.6m telescope

1 sq.deg. optical q g
InfraRed camera

16  2kx2k 
d t t

q g p
cameraOmegaCAM

32  2kx4k 
d t t

Interacademic 
Course2010

detectors

0.35” pixels

detectors

0.21” pixels



Paranal Monthly Data Rates 2007 statistics

All Current Paranal
Instruments  4% (433.2 GB)

OmegaCAM  24% 
(~2500 GB)( )

VIRCAM  72%
(~7500 GB)

Mark NeeserMark Neeser
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Astro-WISE – LOFAR 
LTA

Astro-WISE – LOFAR 
LTALTALTA

IBM- Blue Gene/P

5 Petabyte/yr

IBM- Blue Gene/P

5 Petabyte/yr5 Petabyte/yr

- EoR

5 Petabyte/yr

- EoR

Interacademic Course2010 - Survey- Survey
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Lofar Long Term ArchiveLofar Long Term Archivegg
Astro-WISE –> EGEE full integrationAstro-WISE –> EGEE full integration

Astro-WISE stores on EGEE
launches Astro-WISE applications on EGEE
Incorporated 3rd party software gLite,MyProxy

Astro-WISE stores on EGEE
launches Astro-WISE applications on EGEE
Incorporated 3rd party software gLite,MyProxyIncorporated 3 party software gLite,MyProxy

Designed+implemented LOFAR LTA
Ready for >10 Petabyte

Incorporated 3 party software gLite,MyProxy

Designed+implemented LOFAR LTA
Ready for >10 Petabyte
Next step: integration pipeline+archiveNext step: integration pipeline+archive
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Lofar - designLofar - designLofar designLofar design
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• Lofar 2010     www.lofar.org

• ALMA  2013   www eso org/sci/facilities/alma

• Lofar 2010     www.lofar.org

• ALMA  2013   www eso org/sci/facilities/alma• ALMA  2013   www.eso.org/sci/facilities/alma

• EUCLID 2018
• ALMA  2013   www.eso.org/sci/facilities/alma

• EUCLID 2018
• LSST             30Tb/night    www.lsst.org

• SKA 2022       www skatelescope org

• LSST             30Tb/night    www.lsst.org

• SKA 2022       www skatelescope org• SKA 2022       www.skatelescope.org• SKA 2022       www.skatelescope.org
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• CLOUD – computing
• Web 2 0
• CLOUD – computing
• Web 2 0• Web 2.0

d

• Web 2.0

d• Crowd sourcing
–Galaxy zoo

• Crowd sourcing
–Galaxy zooy
–annotation

y
–annotation
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AstroInformaticsAstroInformaticsAstroInformaticsAstroInformatics

• www.astroinformatics2010.org• www.astroinformatics2010.org
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ADASS   ADASS   ADASS   ADASS   
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EURO-VO  IVAOEURO-VO  IVAOEURO VO  IVAOEURO VO  IVAO
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LifeLines
165 000 patients 30 yr

LifeLines
165 000 patients 30 yr165.000 patients 30 yr165.000 patients 30 yr
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IJkdijkIJkdijkIJkdijkIJkdijk
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LHC & EGEELHC & EGEE

15 PB data per year
grid computing 

EGEE: ~250 sites, >45000 
CPUCPU

www.eu-egee.org
EGEE IIIEGEE-III
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First scientific grid computing First scientific grid computing First scientific grid computing First scientific grid computing 

http://setiathome.berk
eley edu/eley.edu/

http://boinc.berkeley.edu

Distributed 
resources resources 

No central control  
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EGEE: Tiers approachEGEE: Tiers approachEGEE: Tiers approachEGEE: Tiers approach
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GridGrid
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EGEE infrastructureEGEE infrastructure Regi Count
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Grid in Netherlands: BigGridGrid in Netherlands: BigGridGrid in Netherlands: BigGridGrid in Netherlands: BigGrid
3 l it• 3 general sites

• SARA

• Nikhef• Nikhef

• RuG

• 6 Life science sites• 6 Life science sites

• About 3000 CPUs

• Several PB storageSeveral PB storage
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VO: Data ProvenanceVO: Data ProvenanceVO: Data ProvenanceVO: Data Provenance
J.Santander, A.Delgado, The case for Data Provenance

http://www.ivoa.net/cgi-
bin/twiki/bin/view/IVOA/InterOpNov2009DM

IVOA Interop 2009

Connect data reduction facilities (like Astro-WISE) with telescopes 
(raw data archive on telescope) and end-user (VO interfaces) by 
providing complete description of raw data (general data model for 
raw data).  

Interacademic Course2010


