> . ROYALC
Drowning 1in Data SEAC

VO to the rescue

* Data Deluge including
UKIDSS
 Tower of Babel interlude

* We are the Borg
* Web 2.0 Astronomy
* Demo

.astronomy meeting Cardiff Andy Lawrence Sept 2008 . A# “’“
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* key science goals need large datasets
— 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 : MCAOQO, correlators




ROYAL (
Scary data ? OBSERVATORY )

* map the sky : 0.1" x 16 bits = 100 TB
 process to find objects : billion row tables

repeat as required versus wavelength and epoch...

2008 : 20 TB/yr (UKIDSS)
2009 : 100TB/yr (VISTA)
2015 : SPB/yr (LSST)
2020 : 100PB/yr (SKA)




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

downloading 1TB : all week
searching 1TB : ditto

ROYAL

-

?)
OBSERVATORY /}

download
the results
not the data

"download and hack" doesn't work

analyse 1n situ

data centres must provide hardware and tools

service economy




VO geometry OBSE(IQ\\/(QTLORs )

not a warechouse

not a hierarchy

not a peer-to-peer system

small set of service centres
and large population of end users

pretty much like shopping...
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Lawrence ef al 2007

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
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7=6 quasar

« ULAS J0203+0012
e 7=5.86

e From DR1
- only 106 sq.deg.

Flux density (10" erg/s/cm’/A)
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ULAS J0034-00

Coolest known
dwarf (T8.5)

T~600K

M~15-36 M-Jup

blue =7
green = Spitzer 3.6um
red = Spitzer 4.5 um

Warren et al 2007
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” - ROYAL C
Diversity NP VAR

* problem is not just number of bits ...

e ....but the number of archives




data rich future

* heritage
— Schmidt, IRAS, Hipparcos

current hits
— VLT, SDSS, 2MASS, HST, Chandra, XMM, WMAP, UKIDSS

coming up :
— VISTA, ALMA, JWST, Planck, Herschel

cross fingers :
— LSST, ELT, Lisa, Darwin,SKA, XEUS, etc.

plus lots more

1ssue 1s archive interoperability

— need standards and transparent infrastructure
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ROYAL C
standards oo )

International VO Alliance

e formal process based on W3C
* key standards agreed

— formats

EUROEFY 4 ‘
Dy
China-YO

CVO

— service metadata

— data access protocols
— column semantics

— s/w interfaces

— storage addressing




1 ROYAL (
What IS the VO ? OBSERVATORY )

» agreed standards

* 1nter-operable data collections

* Inter-operable software modules

* no central VO-command

- its not a thing
- its a way of life




: * ROYAL (
The VO vision PosiAToRY )

* web all docs 1n the world 1nside your PC
* VO all databases 1n the world nside your PC
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1 1 e : ROYAL (\
lncreaSIHg COllGCthlsatlon OBSERVATORY )

common user mstruments (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 ?




111t1 ’ oo o
facilities vs experiments il

« Old: Facility ==> many small users

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

e Or: Data services ==> many small users
need a data infrastructure
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» ROYAL (
The wisdom of the crowd ? oot iRl )

e Is this 1s all too rigid ?

— life dominated by big missions and data centres

— the IVOA dictates and you must obey

 Why can't the VO just emerge ?

— all the new postdocs are smarter than the greybeards

 Is there a Web 2.0 style VO ?




Web vs Web 2.0 pratfiiia )

* Web : world becomes transparent

— but clear divide between creators and readers

— and between servers and clients

* Web 2.0 : users create, adjust, vote
— blogs, tagging, wiki, Digging etc
— note these all rely on a background infrastructure...

* What is the astro equivalent ?

— annotate resources

— write your own tools and share them
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Region search

WSA Home - . ROYAL \ @ \
Start Here e this form to search around a given position or object name. For help on using this form OBSERVATORY

: he'b» EDINBURGH
Data Overview

Known ISSUeS Dpatabase release to use: [VBEERREIEEE

the Surveys
Choose the programmelsurvey & table you wish to
Schema browser . a.ch:

Data access
Login

Archive Listing
Getlmage
MultiGetimage
Region

UKIDSS Large Area Survey, LAS v
source table (merged catalogue) v

RA or Galactic Long @ [ ]
Dec or Galactic Lat.: W
Coordinate System:

Gethmage cut-out results = S O]_ O ”Uil/ R esii l tS

~ ~

J2000 coords: RA: 2325028291 Dec:6.919786
Programme: UKIDSS Large Area Survey, LAS
Filter: all

Connecting to database: UKIDSSDR2PLUS
Link multiframeID frametype obstype [filterid shortname dateQObs
show |976960 stack OBRJECT 2 i
show 988076 leavstack |OBJECT |3 J
show |987086 stack OBRJECT 4 H
show 983032 stack OBIECT |5 K

4 rows retured.

rfabase
146 BST 2008  [2 active, 25 total]

and wait for vour results to appear below. ..
extNum
2006-06-10 09:06:14.0|5
2006-06-10 09:30:23.7 |5
2006-06-10 09:54:50.0 |5
2006-06-10 10:19:17.1|5

Lat: 0.00 Coord. Sys (B1950,J2000 or Galactic): ]

isplay 1 arcmin image cut-outs around the RA/Dec of the object.

frameSetID ra dec sigRa sigDec epoch

33791702333 | +354.9942751 (-0.0567320 | -9.999995E+008 | -9.999995E+008 | -9.9999950E+00

33791702333 | +355.0068879

-0.0561711

-9.999995E+008

-9.999995E+008

-9.9999950E+004

33791702333 | +355.0516556

-0.0550098

-9.999995E+008

-9.999995E+008

-9.9999950E+00

33791702333 | +354.9430954

-0.0549847

-9.999995E+008

-9.999995E+008

-9.9999950E+004

33791702333 | +354.9708035

-0.0514278

-9.999995E+008

-9.999995E+008

-9.9999950E+00

33791702333 | +355.0430845

-0.0512383

-9.999995E+008

-9.999995E+008

-9.9999950E+004

33791702333 | +354.9608219

-0.0510039

-9.999995E+008

-9.999995E+008

-9.9999950E+00

23791702333 14355 0276330

=0L0519756

=0.000005F 008

=0.000005F 008

-9,9999950F+004

Astre
Corid




Science Archives
WSA Home
Start Here

Data Overview
Known Issues
the Surveys
Schema browser
Data access
Login

Archive Listing
Getlmage
MultiGetlmage
Region

Menu query
Freeform SQL
CrossiD

Analysis
services

SQL Cookbook
Q&A
Glossary

SQL by Menu Step 3

Uncheck any parameters you do not want to select from the database table. NB You must leave at least
one parameter selected unless you check the count box.

The upper and lower limit constraints are used to construct the SQL where clause. Again you must
supply at least one operator and value. You can apply constraints to parameters not selected.

Parameter

Select

Constraints |
Lower Limit | Upper limit |
oper. value | oper. | value |

sourceID! ! . !

YAPERMA

Logical op

Or Coun

WFCAM

Science Archives
WSA Home
Start Here

Data Overview
Known Issues
the Surveys
Schema browser
Data access
Login

Archive Listing
Getlmage
MultiGetlmage
Region

Menu query
Freeform SQL
CrossiD

Analysis
services

SQL Cookbook

ROYAL \© \
OBSERVATORY |

EDINBURGH

Home | Overview | Browser | Access | Login | Cookbook | nonSurvey

WSA - SQL Query menu form

This forms allows you to submit an SQL query to the WSA database (notes and tips).

SQL statement: [EE=Rs

sourcelD,ra,dec, yhiperMag3, j_lAperMag3d, hiperMag3, kiperMag3, YAPERMAG3

- J_1APERMAG3
from ukic riplus..lasSource
where ra > 355.0 and
.8 and

and

and
viperMag3 < 17 and
TAPERMAG3 - J_1APERMAG3 < -0.2

Email Address:

I - o: 't of long running queries will be sent by email.




.\ Y0 Explorer - Queryable database examples

File Edit View Resource Window Help

ROYAL C

i} Resource Lists L2 | Contents of Queryable database examples - 16 resources CFilter results @
@ Examples = = 7
re iz RepcentChanges Sta't@ g ‘ ¥ g \Tltlep 7 [_,Capek?"m/ N OBSERVATORY
o mrogae e IO WY A S (T T T TSI . © =
| VO taster list vs:CatalogService GLIMPSE (Galactic Legacy Infrared Mid-Plane Survey... :]'- J — ERINBUREE
| Cone search example: & vs:CatalogService Hipparcos - Newly Reduced Astrometric Catalogue/.. []< &
Image access exampli @ vs:CatalogService INT-WF S catalogue of observations <8 -
2\ Spectrum access exar| @ vs:CatalogService INT-FS merged catalogue of objects <8
- Remote applications |= @ vs:CatalogService IPHAS IDR: service j:u
| Queryable database e; @ vs:CatalogService Infrared Astronomical Satellite Archive {(IRAS) :]'7 =] : d
2 IR redshift @ vsiCatalogSenice [Rontgen Satellite Archive (ROSAT) | = WWW. astro grl o Org
2\ Solar sewices @ vs:CatalogService 5DSS Data Release 5 (DR5) (1= = = =
| SWIFT follow up @ vs:CatalogService SuperCOSMOS Science Archive (SS4) (1=
2\ Radio images @ vsCatalogSenvice Two Micron All Sky Survey (ZMASS) (1=
L Vizier AGN tahles @ vs:CatalogSenvice UKIDSR NR1 ek
L\ VOEvent services @ vsCatalogSenvice WRQLEY & Astroscope -5 Cat.ObjectServices =loix|
Ll suvi @ vs:CatalogService ¥Mh-N/ File Edit View History Result Window Help
1 martin ~| 4] i Search for
. 7 [v] cat. Objects [Jimages
I < New Smart List @ Information Table Metadata
[J] Spectra [] Timed Data [ 5DSS Data Release 5 (DRS) - 551 results)
I Scatter Plot i -0l x]|e (ROSF At
File Export Plot Axes Subsets FErrors Marker Style Error Style Help aa Position (RA,Dec) or Object Name
e ‘ E*u‘ & ‘ ‘ X a-07-15T |365.000000,+0.000000 |
E ‘ =i % Search Radius (d csecs)
[0.080000 |
o’ fatxray xera T e ey T Cat. Objects
oF : . = = T - : = Lan impler
e [ s o ¢ o % -BSC, revi:
6F st e Lt = 1 S, 1 [FscC, revis
. *. ‘ e Lo e '-‘V ing the firs Navigat
% e’ o LY c * ea 4 {
s o . = e P Jtalogued,
L7 . . -l .., vy band. U% Search
2F . -~ . : T2 1 |15 source [UKIDSS DR1 - 1 search)
§ .~ °® .o . . : - . ‘ . . .:.. bpresents Go To Top Clear Selection - -
I I g > 1 | TheRAS
= . . A, e % e . ° ¥ |issionintt Process
2 ", A > T b . ° .« e .. o4 |resentthe i 7 Actions A
.o o, e e ..3- . ... e o0 .o.
af oo : . S e s py e 1 & View
. % . . . . d ° . P . [ wsa, lasSource: cone search - 351 results)
. . oo . o’ [ Download...
ol . o ter e 1
- . 2 r % Send tables to Topcat
-8 ! | ! o | ! | | I
35482 35494 35496 35498 35500 35502 35504 35506 35508
ra’deg @ About S
El 5‘ ‘Txt ’ ._.4‘ I applicationi-votable+xml
L )
Main
Data Row Sub:
Table: [3: SubmitCone?DSACAT-wsa8DSATAB=lasSource&RA=355.0&... ||| |ian [« ] < Lo ®

X Axis: EB [[JLog []Fip
Y Axis: EIH [ILog [ ]Fip

Potential: 351 Included: 351 Visible: 351 @ Position:

]

query multiple databases simultaneously



http://www.astrogrid.org
http://www.astrogrid.org

A Task Runner for UKIDSS DR1 - untitled

File Edit Task Result Window Help

UKIDSS DR1
Inputs
Format
’VOTABLE

M

Outputs
Result

Interface: ADQL =

=10 x|

} Execute! "

Execution
47 ADQL - UKIDSS DR1

dri4
([ Edit | [/{ Comment | 4| [C]ukiDSS DR1
Select* From lasSource as a Where Catalogue ’
a.ra=355.0 And a.ra<355.8 And a.dec=0.0
And a.dec<0.06 And a.yAperMag3<17 Table ’IasSource
Contains LAS merged sources from LAS detections in lasDetection
# Column Name Description Datatype
UID (unigue over entire YWSA via
1lsourceln programme ID.preﬂx) ofthls long
merged detection as assigned
¢ Select hy merge algorithm
o ltems * UID of curation event giving rise |,
o lasSource as a 2|cuEventiD to this record it
o a.ra=355.0 And a.ra<355.8 :
3lframesetin UID ofthe set of frames that this long
merged source comes from
4lra Celestial Right Ascension double
5|dec Celestial Declination double
Validate Edit 6 ngRa Uncertame In RA double
7lsinDern | Inrertainte in Ner dnuhle
1' 47 Diagnostics ] _ | History stack ‘
9

generic query builder

v
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File Export Plot Axes Subsets Errors Marker Style Error Style Help

=]

c=baEe

@ X

=lalx|

D401 I

0351

0301

0251

D20

yAperMag3Err S mag
o o
> o

=
o
o

T

'
=
o
o
*
.

-0.05[

-0
0151 I

m ooe s oweal

1 1 Il

11 12

% - B
[ Main |

14 15 16
yvAperMag3 /fmag

=

| I
L J‘

-rData

Table: |3: 00000000197238ea0119c959331902bc } v |

X Axis: |yAperMag3

l"EIE [JLog []Fip

Y Axis: ’yAperMag3Err

‘V‘EE [lLog [ ]Fip

N0 RIR

Row Subsets
All

[e]

| @ Mozl ... | £ tempdir | ) RAS-de... |
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0 /usr/bin/python

Sends a2 query to WFCAM Science Archive; saves result to file on local disk.

Usage: python wsa_gps.py
will write a file named wsa_gps_res.vot to the current directory.
History: 20071212 Written by E. AL Gonzalez-Solares

from time import sleep
from astrogrid import acr, DSA, MySpace

# Uncomment if automatic login is not enabled
# acrlogin('ukidss')

# Define SQL here

# This query selects for each source, the x and y position in the detector as well as the

# size of the detector in which it was detected and the pixel scale. Only sources which are
# more than 10 arcsec away from the chip edges are returned in a search box

=

¥ NOTE: If the "top 100" clause s removed then see below and save the output to a file in MySpace.
sql="""SELECT top 100
s.sourcelD, s.ra, s."dec”, s.jmhPnt, s.pStar, s.pGalaxy, s.pNoise, s.pSaturated,
s.JAperMag3, s.jAperMag3Err, s.jClass, s.hAperMag3, s.haperMag3Ermr, s.hClass,
s.k_1AperMag3, s.k_1AperMag3Err, s.k_1Class, d.x, d.y, m.xSize, m.ySize, c.xPixSize,
C.yPixSize
FROM
agpsSource AS s, gpsDetection AS d, MultiframeDetector AS m, CurrentAstrometry AS ¢
WHERE
s.k_10bjId = d.objID AND d.multiframelD = m.multiframell AND d.extNum = m.extNum AND
d.multiframell = c.multiframelDl AND d.extNum = c.extNum AND
5.ra between 310.8 AND 313.0 AND s."dec” between 43.14 AND 44.0 AND
d.x*C.xPixSize>10 AND d.y*c.yPixSize>10 AND
(Mm.xSize-d.x)*C.xPixSize>10 AND (m.ySize-d.y)*C.yPixSize>10""

¥ Define the enpoint service
asa=DSA'ivo://wfau.roe.ac.uk/ukidssDR2-dsa/cealpplication’)

# Write all the SQL in one line
sql = ' "join{sal.split())

¥ Submit
r=dsa.query(sql)

¥ For large queries better use a file in MySpace
0 r = dsa.query(sql, savefs="0ukidss/wsa_gps_res.vot')

¥ Wait until query status is completed
while r.status()<>'COMPLETED':
sleep(10)

# Save results to file
open(‘wsa_gps_res.vot','w').write(r.results()(0])

# If the file is saved in MySpace then do
0 open{'wsa_gps_res.vol’,'w' ) write{urllibZ.urlopen(r.results()[0]).read())
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AstroGrid
Python script

Next Step :
Bring the code
to the data
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