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Outline

Physics of the Accelerating Universe
Port d’Informacio Cientifica (PIC)
Infrastructure at PIC: Computing & storage

PAU Data Management:

® Data Flow and Pipelines
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Physics of the Accelerating Universe

® science with data obtained by a:
® survey of 200 deg? in the visible spectrum

® camera with 8 central and |10 lateral CCD

® 6 broad band + 42 narrow band filters

® camera installed at the WHT at ORM




Port d’Informacio Cientifica

® 3 scientific data center in Barcelona founded in 2003
® HEP: Spanish Tier-1 data center for CERNs LHC

o Astrophysics: Reference data center for the
MAGIC collaboration

e Cosmology:

® Reference data center for PAU and MICE

® Spanish Scientific Data Center in ESAs Euclid mission




Infrastructure@PIC
Computing

® 4000 computing cores, |50 dedicated to PAU
® PBS batch system (may change)

® glite interfaced resources

PYTHON services for pipeline orﬂu.;__
PAU
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Infrastructure@PIC

Storage
® 4 PB disk + 4 PB tape

® 50 TB disk + 200 TB tape dedicated to PAU

® dCache with PNFS name space

migration| PNES= > Chimera with NFS4

4i SRM }" gridftp = http POSIX-like
| !él LT L gt
dCache

* PNFS/Chimera
Enstore
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Data flow schema

to
science
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Nightly Single-Epoch pipeline

Instrumental
Calibration
Initialization

Precomputed \

mosaic solution
[.ahead]

Cosmetics | Master BIAS
MASK | Master FLAT

v 1 REDUCED set

Detrending & Clean Image R Source E>:_tract|on 1

Masking Image MASK + Weight Astrometry l
MAP
(CR+Cosmetics+Sat) SExtractor - SCAMP - PSFEx

T Image REDUCED
+ Image MASK
+ Weight MAP

RAW Science
Remapping

Calibrated header
+ PSF model

Y

Catalogue _
Ingestion Source Extraction 2

< | +
Photometric Calibration
DETECTION REMAP set

Q Exposure Loch — Objects SExtractor

arallel processing Loop

Night Looj

Serial processing Loop
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ZP_PHOT PAUdm Tables

ZP_PHOT_ID

PRODUCTION_ID =
START_DATE TILE_TO_CCD

END_DATE 2= | CCD_IMAGE_ID

FILTERTRAY ! TILEJMAGE_lD ! PSF_MODEL_ID

MAG_1.18 TILE_IMAGE_ID
MAGERR_1..18 FWHM

PSF_MODEL

FILENAME
- DATAPATH
a- a a S e N SHEOSERE "
| EXPOSURE_ID
; PARENT_EXPOSURE_ID TILE_IMAGE
. ! ;ﬁg%cnon_lo | TILE_IMAGE_ID
C m me e Bl RO
| CCD_IMAGE_ID | TYPE | FIELD_STATUS_ID
e a O u ! EXPOSURE_ID FILTERTRAY FILENAME  ~
CCDNAME ZP_PHOT ID DATAPATH
CCDNUM N EXTINCTION | TYPE
BAND EXTINCTION_ERR BAND
ZP_NIGHTLY | TELRA ZP_INTRA_FIELD
ZP_NIGHTLY_SIGMA | TELDEC ZP_INTRA FIELD_SIGMA
+EXT HEADER +GLOBAL HEADER +CUSTOM HEADER
Estimated Estimated
Group Name :
Rows Size ]
— - FIELD_STATUS
PAUdm  total 2.110.000.000 492 GB FROBUCTION FIEES | FELD STATUS 1D
| RUN_ID . . : |
: . m:ng?rUMENT | PRODUCTION_ID | E;Eclfg 0 ' FED D
detection 2.000.000.000 460 GB S PERATOR ! DECCENTER 2P INTER_FIELD
NOTES e ZP_INTER_FIELD_SIGMA
ENVIRONMENT DECMIN e
. DECMAX COVER LEVEL
global_object 10.000.000 250 MB COADD. COMPLETE
DETECTION
global_match (join) 10.000.000 154 MB [PETECTION I COADD_OBJ ECT
CCD_IMAGE_ID i GLOBAL _OBJ ECT | COADD_OBJECT_ID
CRA TEMPLATE TICE_ IMAGE_ID
coadd_object 10.000.000 11 GB oEc SerEe | FELDID ~
I MAG SIGMA_OFFSET_RA ! RA
: SIGMA_OFFSET_DEC ! DEC
. - goﬁsﬁ%‘g’ PAU_SED_MATCH CLASS_STAR
PAUsim  data_challenge_truth 20.000.000 7 GB SDSS_SED_MATCH PAU_SED_CHI2 2P OFFSETUGRIZY
SDSS_SED_CHI2 T e
+SEXTRACTOR EMAG_UGRIZY
- PARAM GLOBAL MATCH MAG_PAUNL.40
Extemal  sdss_objects 20.000.000 1GB SIERS = EMAG_PAUNL.40
| GLOBAL OBJECT ID 3 EQUINOX
e | DETECTION_ID SDSS_MATCH
SDSS_SED_MATCH
TOTAL 2.150.000.000 500 GB SDSS_SED_CHI2
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GLOBAL_OB) ECT_MATCH
PAU_SED_MATCH
PAU_SED_CHI2

z

PAUsIim Tables Z_ERR
+OTHER

objiD
RAJ 2000
DEC]) 2000
umag
gmag
mag
imag

2 e Primary Key
e_ugrizmag ; {r

Indexed Column

ugrizs REDSHIFT to one
to many
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Pipeline orquestration

status_update ** dependencies_remove ** new_events

data_prestage

—

job_monitor job_launcher event_monitor stage_manager

A ]
| new_jobs | |[new_events
| v

local data base
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new_events

job_status

Ijob_submitl

PBS batch system Enstore TAPE

local job

(scr'ipt wrapped code) read/write NFS4 DISK

computing backend storage backend
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Estimated Estimated
Number Size

Level Name Type Unit Size
RAW Science mosaic fits 600 MB 53.500 32.000 GB
RAW Bias mosaic fits 600 MB 7.500 4.500 GB

RAW Flat mosaic fits 600 MB 7.500 4.500 GB

Reduced Science mosaic fits 600 MB 53.500 32.000 GB
Weight Map mosaic fits 600 MB 53.500 32.000 GB
Image Mask mosaic fits 300 MB 53.500 16.000 GB

Master Bias* mosaic fits 600 MB 375 225 GB

Data Volume

Master Flat* mosaic fits 600 MB 375 225 GB

Remap Science* remap fits 18 MB 5.670.000 102.000 GB
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Summary & Outlook

® Why using this kind of infrastructure for a 500 TB data
management project ?

® |t scales, it provides intrinsic redundancy and it is highly
reliable.

® finishing the level-| to level-2 pipeline

® running data challenges: functionality, performence, ...
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Thank you!
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