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OUTLINE

@ NIR imaging object flow diagram
o Description of the universal stub.

o Database schema
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CONSTRUCTING ACTOR STUBS

@ The stub for each actor must read one or more files, and write one or

more files.

o The format details for these files are determined by the
data model.

@ Asingle program capable of reading the data model should

therefore be able to act as a stub for any actor.



ACTOR CONFIGURATION

In the SDSS pipeline, configuration took the form of two files:
@ aplan file, which held configuration data likely to be different for each execution (the
names of the input data files, for example), and
o a “param” file, which held other, more stable tunable parameters.
SDSS used Yanny par files, which are convenient but obscure.

I use yaml files, which much more common and also relatively easy for a human to read and
write with a simple text editor.



PLAN

PARAM

ExecuTtion

SAMPLE PLAN AND PARAM FILES

parameters: findObjectsParam-v12.yml
inputDataDir: /data2/foo/bar
frameId: 102

mjd: 56921

detThresh: 5 #detection threshhold in noise sigma
minArea: 3 #the minimum pixels an object must cover

bash$ findObjects findObjectsPlan-102.yml



SUPPLEMENTING THE PARAM FOR A UNIVERSAL ACTOR

PLAN

parameters: findObjectsParam-v12.yml
inputDataDir: /data2/foo/bar
frameId: 102

mjd: 56921
PARAM
dataModel: /foo/bar/datalModel.yml
detThresh: 5 #detection threshhold in noise sigma
minArea: 3 #the minimum pixels an object must cover
inputFiles:
- fitsType: correctedFrame
outputFiles:
- fitsType: imFrameCatalog
- fitsType: skyFrame
EXECUTION

bash$ universalStub correctFramePlan.yml



REPRESENTING THE DATA MODEL (PART 1)

frameCatalog:
nameTemplate: frameCatalog-%d.fits
nameParams:
- name: frameld
sampleValue: 1234
header:
- keyword: FRAMEID
sampleValue: 1234
comment: the unique ID of the corrected frame
- keyword: MJD
sampleValue: 59201
comment: the MJD of observation



REPRESENTING THE DATA MODEL (PART 2)

HDUs:
- name: frameCat
header:
- keyword: FRAMEID
sampleValue: 1234
comment: the unique ID of the corrected frame
- keyword: MJD
sampleValue: 59201
comment: the MJD of observatino
table:
- name: objRow
format: 1D
units: pixels
sampleValue: 42.4
- name: objColumn
format: 1D
units: pixels
sampleValue: 42.4



REDUCING REDUNTANCY (PART 1)

simpleDataElements:

- &frameld

name: frameld

keyword: FRAMEID

type: int

format: 1J

sampleValue: 1234

comment: the unique ID of the corrected frame
- &mjd

name: mjd

keyword: MJD

type: int

units: days

sampleValue: 59000

comment: the Modified Julian Date of the observation
- &objRow

name: objRow

format: 1D

type: double

units: pixels

sampleValue: 42.4

comment: the row in of the center of the object
- &objColumn

name: objColumn

format: 1D



REDUCTING REDUNDANCE (PART 2)

FitsFiles:
frameCatalog:
nameTemplate: frameCatalog-%d.fits
nameParams:
- xframeld
header:
- xframeID
- *mjd
HDUs:
- name: frameCat
header:
- *frameld
- *mjd
table:
- *objRow
- *objColumn



MAPPING THE FILES TO DATABASE TABLES

modelPsf:
nameTemplate: mpsf-%d-%d.fits
nameParams:
- *psfModelld
- *frameld
header:
- *psfModelld
- *frameld
HDUs:
- name: psfComponents
headerQuery: |

SELECT psfModelld, frameld, exposureld, detectorld, mjd,
startTime, exposureTime, filter

FROM frameModelPsfs

NATURAL JOIN frames NATURAL JOIN exposures NATURAL JOIN detectors
header:

- *frameld

- *exposureld

- *detectorld

- *mjd

- *startTime

- *exposureTime

- xfilter
query: |

SELECT frameld, psfModelld, psfComponent, psfComponentWeight



USING THE FILE TO TABLE MAPPING

These queries can be the basis if views to ease table/file conversion:

CREATE VIEW modelComponentHdu AS
SELECT frameld, psfModelld, psfComponent, psfComponentWeight
FROM frameModelPsfs NATURAL JOIN psfs NATURAL JOIN psfComponents

File creation can then be accomplished by selecting the rows specified in the table, filtering
on the parameters provided by nameParams:

SELECT psfComponent, psfComponentWeight
FROM modelComponentHdu
WHERE psfModelId=33 AND framelId=203



COMMENTS ON DATABASE SCHEMA

In its current form, the database schema is probably “over-normalized:” mappings between
tables in the schema and the needed FITS files represented in the activity diagrams and the
tables from Steve Kent’s spectroscopy document are possible, but perhaps not well optimized
or conceptually clear.

The current diagrams represent the image data itself as being in the database, but it is more
likely that the database will only contain references to images on a filesystem.



IMAGING CALIBRATION
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IMAGING CATALOGS
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IMAGING TILES



SPECTROSCOPY
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