Joint Dark Energy Mission Computing

FY10 Statement of Work - Fermi National Laboratory (FNAL)

The Joint Dark Energy Mission is in the early development stages of the computing infrastructure. The
computing infrastructure will leverage off the extensive experience gained by FNAL personnel during
SDSS data processing. In the next year, there are two primary goals for the computing effort.

1. An early demonstration version of the JDEM optical and NIR calibration generation and
application pipelines running at FNAL and able to process 24 hour’s worth of science datain a
timely fashion.

2. Support of the developing EGSE detector system to support testing of the detectors and
development of calibration generation pipelines.

FNAL will have primary responsibility for goal 1 and the development of calibration generation pipelines
in goal 2. The work will proceed in stages with intermediate deliverables throughout the process. The
expected tasks are listed below.

Goal 1 tasks:

1. Develop slitless spectroscopy extraction algorithms and a mock dataset to be used to test the
extraction algorithms (given a set of specified mission parameters).

2. Work with the JDEM calibration group to identify the algorithms and processes needed for JDEM
CCD calibration generation and application (absolute photometric and detector relative).
Implement prototype JDEM CCD calibration generation and application pipelines. Dummy
algorithms should be used when the actual implemented algorithm is not available. Dummy
algorithms should have characteristics representative of the expected processing time, inputs,
and outputs of the eventual algorithm.

3. Work with the JDEM calibration group to identify algorithms and processes needed for JDEM
NIR calibration generation and application. Implement prototype JDEM NIR calibration
generation and application pipelines. Dummy algorithms should be used when the actual
implemented algorithm is not available. Dummy algorithms should have characteristics
representative of the expected processing time, inputs, and outputs of the eventual algorithm.

4. Develop a prototype computational framework (database and execution environment) that can
be used to run the prototype calibration pipelines (developed in tasks 1 and 2).

5. Provide operational monitoring and logging of the prototype calibration pipelines and
framework such that the current state of the processing, any errors encountered, and hardware
issues can be monitored.

6. Provide tracking of data provenance and calibration processing completions.

7. Generate a calibration processing report at the end of a run, providing a summary of the results
of the calibration processing.



8.

10.

Error handling integrated into the prototype pipelines and framework (with automated
handling of simple errors) as well as monitoring of QA/QC output.

If possible obtain a representative input star observation science dataset and associated
calibration images for use as input to the prototype calibration pipelines. Included in the dataset
should be science images that are for the same pointing and for multiple epochs of
observations.

Identify any research and development required to implement the production JDEM calibration
generation and application pipelines based on experience running the prototype calibration
pipelines.

FNAL will share responsibility for goal 2 with LBNL and SLAC. The primary FNAL goal this year will be to
develop the prototype calibration generation and application pipelines for the CCD and NIR based on

data from the EGSE demonstrator. The expected tasks are listed below:

Goal 2 tasks:

1.

Develop prototype pipelines for generation of calibrations based on darks and flats generated
by EGSE and provided as FITS files.

2. Demonstrate prototype science image calibration pipeline on examples of EGSE point source

images (simulated star observations provided as FITS files).
Deliverables

1. Demonstration of working slitless spectroscopy extraction algorithms running on an appropriate
mock data set.

2. Prototype CCD and NIR calibration (darks and flats) generation pipelines.

3. Prototype CCD and NIR calibration (darks and flats) application pipelines.

4. A dataset representing one 24 hour period of JDEM science data (this deliverable is dependent
on data availability).

5. Demonstration of the prototype calibration pipelines running on an amount of data that is
representative of a 24 hour period in JDEM with monitoring and logging as well as error
handling and output of a processing report in the facility and environment that is expected to
host JDEM computing at FNAL. This processing should complete in less than 24 hours. (subject
to data availability in deliverable 3)

6. Demonstration of an ability and capacity to reprocess data simultaneous with processing of new
data.

7. Demonstration of provenance and QA/QC running on the prototype calibration pipelines.

8. Demonstration of prototype calibration generation pipelines processing the EGSE detector CCD
and NIR images.

9. Demonstration of using generated calibrations to calibrate point source science images obtained

from the EGSE (using the prototype calibration pipelines and framework developed in the
deliverables above).



10. Report quantifying anticipated processing bottlenecks and issues based on experience running
the prototype calibration pipelines and framework.
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