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Big Survey Bottlenecks



• key science goals need big surveys 
– statistics : eg DM, DE mapping

– large structures : eg Galactic Archaeology

– rare objects : eg z=10 QSOs, NEOs, free floating planets

• and/or data intensive computing
– N**2 calcns 

– monitoring; fast alerts   (LSST, SKA,GRBs)

– operations : MCAO, correlators

big survey science



What is a survey ?

• Includes any big data collection
– images; catalogues; spectra; event files; fringes; light curves etc

• Two step process
– collect data, summarise, archive

– do science with the archive

• Why do it this way ?
– some science needs that much data... 

– surprises

– many experiments with same data

– multi-lamda resources



scary data ?

• 2008 : 20 TB/yr (UKIDSS)

• 2009 : 100TB/yr (VISTA)

• 2015 : 5PB/yr (LSST)

• 2020 : 100PB/yr (SKA)

• need to process, document, and store at 
professional data centres



bottlenecks

• end user b/w and disk-cpu b/w 
do not scale with Moore's law

• downloading 1TB : all week

• searching 1TB : ditto

"download and hack" doesn't work

==> analyse in situ
==> data centres must hardware and tools

download 
the results 
not the data

service economy



UKIDSS



• ESO public survey

•  uses UKIRT Wide Field Camera (WFCAM)

• 1200 nights over 8yrs

• UKIDSS = 20 X 2MASS volume

• near-ir SDSS

• began 2005 May 13

• processed by CASU/WFAU

• data available at

http://surveys.roe.ac.uk/wsa

Lawrence et al 2007
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    UKIDSS design

ExGal1183520.8JKDXSDeep Extragalactic Survey

ExGal2960.7722.8JHKUDSUltra Deep Survey

Gal84106718.6ZYJHKGCSGalactic Clusters Survey

Gal186186819.0JHKGPSGalactic Plane Survey

ExGal262n4028 s.d.18.2KYJHKLASLarge Area Survey



scary amounts of data

0.8 degree mosaic
(17000 x 17000 pixels)



z=6 quasar

• ULAS J0203+0012

• z=5.86

• From DR1
- only 106 sq.deg.

Venemans et al 2007



z=2 evolution

• Blue vs red 
luminous gals
evolve differently

• UDS EDR data

Cirasuolo et al 2007



z=1 supercluster 
Swinbank et al 2007

colour selected
surface density map 

redshift distbn of
candidate clusters

structure 30 Mpc across



134pc 
substellar 

MF

• Pleiades GCS-DR1

• 5 band selection

• 73 new BDs

• MF Gaussian

Lodieu et al 2007



20 pc Brown Dwarf

• ULAS J0034-00

• Coolest known 
dwarf (T8.5)

• T~600K

• M~15-36 M-Jup

Warren et al 2007

blue = Z
green = Spitzer 3.6um
red = Spitzer 4.5 um



Demo











AstroGrid
Python script

Next Step :
Bring the code
to the data



sociology of astronomy 



increasing standardisation

• common user instruments (AAT...)

• standardised data formats  (FITs ...)

• standardised reduction packages (Starlink...)

• collectivised data collection (SDSS...)

• common access methods and s/w (VO..)

• standardised analysis tools (VO++..)

• does this make us the Borg 
or happy shoppers ?



facilities vs experiments

• Old : Facility ==> many small users

• New : Experiment ==> one team
particle physics style

• Or : Data services ==> many small users
need a data infrastructure
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