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Outline

· PAU survey
· Science
· Camera
· Data Management

· Nightly pipeline
· Multi Epoch pipeline
· Pixel Simulation pipeline
· Analysis pipeline
· Data Base model

· MICE simulations
· Conclusions
· Team
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Physics of the Accelerating Universe
Survey

· Study dark energy and cosmic acceleration

· Measure ~106 galaxies up to redshift 0.9

· Photo-z error under 0.3%

· 200 deg2 survey area
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http://www.pausurvey.org
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Physics of the Accelerating Universe
Camera

· To be installed in primary focus at 4.2m WHT

· Mosaic with 18 4k×2k HPK CCDs

· FOV 40’ unvignetted

· 6 Broad Band filters (SDSS)

· 40 Narrow band filters

· 300MB / mosaic frame

· 200GB / night
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Physics of the Accelerating Universe
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12-hour constraint ➙ Parallelize jobs (100/200) 
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Master Initialization

Job Monitor
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data management

Data Management
Pixel Simulation Pipeline
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data management

Data Management
Analysis Pipeline
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data management
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data management

Data Management
Data Base model
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CCD_IMAGE

! CCD_IMAGE_ID
! EXPOSURE_ID

CCDNAME
CCDNUM
BAND
ZP_NIGHTLY
ZP_NIGHTLY_SIGMA
...
+ EXT HEADER

TILE_IMAGE

! TILE_IMAGE_ID
! PRODUCTION_ID
! RUN_ID
! FIELD_STATUS_ID

FILENAME
DATAPATH

! TYPE
BAND
ZP_INTRA_FIELD
ZP_INTRA_FIELD_SIGMA
...
+ CUSTOM HEADER

DETECTION

! DETECTION_ID
PRODUCTION_ID
CCD_IMAGE_ID
BAND

! RA
! DEC

ZP_OFFSET
! MAG
! CLASS_STAR

SDSS_MATCH
SDSS_SED_MATCH
SDSS_SED_CHI2
...
+ SEXTRACTOR
PARAMETERS

COADD_OBJECT

! COADD_OBJECT_ID
PRODUCTION_ID
TEMPLATE_TILE_IMAGE_ID

! FIELD_ID
! RA
! DEC

CLASS_STAR
ZP_OFFSET_UGRIZY
ZP_OFFSET_PAUN1..40
MAG_UGRIZY
EMAG_UGRIZY
MAG_PAUN1..40
EMAG_PAUN1..40
EQUINOX
SDSS_MATCH
SDSS_SED_MATCH
SDSS_SED_CHI2
GLOBAL_OBJECT_MATCH
PAU_SED_MATCH
PAU_SED_CHI2
Z
Z_ERR
...
+ OTHER

PRODUCTION

! PRODUCTION_ID
NAME
PROJECT
SW
REVISION
ENVIRONMENT

RUN

! RUN_ID
INSTRUMENT

! NIGHT
OPERATOR
NOTES

PSF_MODEL

! PSF_MODEL_ID
TILE_IMAGE_ID
FWHM
FILENAME
DATAPATH

FIELD

! FIELD_ID
! RACENTER
! DECCENTER

RAMIN
RAMAX
DECMIN
DECMAX

SDSS

! objID
! RAJ2000
! DECJ2000

umag
gmag

! rmag
imag
zmag
e_ugrizmag
cl
ugrizs

DC_TRUTH

! DC_TRUTH_OBJ_ID
! SIMULATION

STARGALAXY
TYPE

! RA
! DEC

MAG_UGRIZY
MAG_PAUF1..40
REDSHIFT

ZP_PHOT

! ZP_PHOT_ID
PRODUCTION_ID
START_DATE
END_DATE
FILTERTRAY
MAG_1..18
MAGERR_1..18

PAUdm Data Base Schema

PAUdm Tables

External Tables
PAUsim Tables

FIELD_STATUS

! FIELD_STATUS_ID
! PRODUCTION_ID
! FIELD_ID

BAND
ZP_INTER_FIELD
ZP_INTER_FIELD_SIGMA
MASK_PATH
EPOCH_COUNT
COVER_LEVEL
COADD_COMPLETE

EXPOSURE

! EXPOSURE_ID
PARENT_EXPOSURE_ID

! PRODUCTION_ID
! RUN_ID

FILENAME
DATAPATH

! TYPE
FILTERTRAY
ZP_PHOT_ID
EXTINCTION
EXTINCTION_ERR

! TELRA
! TELDEC

...
+ GLOBAL HEADER

LEGEND

! Primary Key
! Indexed Column

to one

to many

TILE_TO_CCD

! CCD_IMAGE_ID
! TILE_IMAGE_ID

GLOBAL_OBJECT

! GLOBAL_OBJECT_ID
PRODUCTION_ID
SIGMA_OFFSET_RA
SIGMA_OFFSET_DEC
PAU_SED_MATCH
PAU_SED_CHI2

GLOBAL_MATCH

! GLOBAL_OBJECT_ID
! DETECTION_ID

· Integrated in pipelines

· Interface between storage and processing

· Dual operation mode:

- PostgreSQL in GRID

- SQLite in PC

· Large data

- > 2.000.000.000 entries

- Contains 500 GB of data

- Links ~1 PB of data
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Marenostrum Institut de Ciències de l’Espai
Simulations
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· Simulations processed @ Marenostrum

      using 4000 processors in parallel

         · Grand Challenge 40963 DM particles

           · Transfered and stored @ PIC (100TB)

             · Used to produce mock galaxy

               surveys (input for pixel simulation)

              · Used to develop the scientific case 

              of large astronomical surveys (PAU,

             DES, EUCLID, PLANCK,...)
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Marenostrum Institut de Ciències de l’Espai
Simulations
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Data Transfer from BSC

· Issue: BSC security measures are very restrictive, thus data transfer methods are limited.

· Solution: Mount a remote file system over ssh at BSC and install srm server _to serve_ it. 
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Conclusions
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· We have developed processing pipelines to process high volumes of data.

· Parallelization model of the jobs in Grid has been an effective solution to deal 
with the time constraint.

· The whole PAUdm system is expected to be fully implemented and tested 
before fall 2012, when the PAU camera will start to produce data.

· MICE simulations have been successfully transferred and stored at PIC and 
being used to develop science case and data processing pipelines of major 
astronomical surveys.
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