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1. Revision History
Verson Description Date
10 Initial version June 20, 2002
20 Modified pipeline flow diagrams in sction 4 (replaced snestimator with | July 22, 2002
dloperror in SUR pipelines, put flattrack in termination brach (no flow).
Included caltransin ensemble (cal) pipelines.
Tutorial examples in section 8 wupdated to reflect new -k
<input_keyword_list> command-line parameter.
Section 9 environment variable SOS_REL changed to S6.3D.
Included new section on “required pipeline keywords”
Updated section 11 on pipeline input data constraints.
Updated section 13.3.2 (Nortlinearity C-mask).
Sloperror tutorial and namelist parameters given.
Some namelist parameters updated. Included two new namelists:
mips24_copy_to_sandbox.nl andw_bqd_files_to_copy_to_sandbox.nl.
21 SURSIMSLOPE module removed from RAW-Science pipeline and | August 5, 2002
replaced by IMAGEST which uses a more robust algorithm to estimate
slope images from ramp data. A bmask is made in the output which is
analygous to the dmask in SUR-mode processing. Namelists were
updated.
RDOUTMOD keyword removed from required FITS keyword list (section
11).
B-Mask (output by imagest) bit definitions for RAW-science thread
givenin section 15.4
22 Included flexibility of wusing “DCE dependent” namelist and | October 1, 2002
calibration_data directories when executing pipelines on alist of images
(section 10).
Included MIPL keyword “GROUPS’ to required FITS keyword list
(section 11)
Updated/replaced namelist parametersin section 17.
23 B-Mask bit definitions for SUR-science thread given in section 15.3 October 18, 2002
24 Updated installation instructions under section 7.0. Now a generic tar- [ November 13, 2002
ball exists which contains all mips24 dependencies.
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3.0

Included latent-image detection/flagging module to end of SUR-science
pipeline. This can be run optionally using a command-line switch.

Removed old sections 16 and 17 on module tutorials and namelists since
these change continuously. The user already has access to this
information.

December 17, 2002

31

Added two more output products to SUR-mode science thread: an
uncertainty and mask image corresponding to the “slope-pixd”
replacement image. Thisis now the “BCD” image. Modified pipeline flow
diagram in section 4.1 to show this.

Updated the dmask/b-mask definitions for SUR mode to account for
this.

Included new section 5.5 which summarizes the pointing-transfer/final
product generator step performed by automated SSC-pipelines only.

February 2, 2003

3.7

3.8

Replaced “radhitmedfilt” module in SUR-mode science pipeline with
“medfilter” and “detect_radhit” modules.

Modified automated output tutorial screen for RUN_SURSCI.pl

March 17, 2003

April 24,2003

4.0

Included pointing-transfer and Final Product Generation (FPG) in SUR-
mode science pipeline.

May 13, 2003

4.1

Made a new calibration file which contains the DN-to-flux conversion
factors and uncertaintiescalled mips24._fluxconv.txt

May 21, 2003

42

Added ability to process “post-tranhead” FITS files directly (tranhead
module output) to all pipeline scripts.

June 9, 2003

43

4.4

Updated to include imfliprot, rowfluxcorr modules
Remove sanity check modulefromall pipelines
Run FPG on calibration products

Remove flattrack module from flatfield module

Included “-P’ option to re-run pointing part of “SURSCI” pipeline on
existing bed products.

Updated RUN_SURSCI.pl tutorial section

Added code to ski DCENUM=0 dces in non-linearity and flatfield
calibration pipelines.

Updated RAWSCI DCE mask (imagest radhit flagging) and SURSCI BCD
mask descriptions (rowfluxcorr).

Added documention in section 12 on a script “MakeMirrorDepFlats.pl”

February 2, 2004

February 11, 2004
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which autorretically generates mirror-dependent flat -field products for usein
SSC science pipelines.

45

Updated dmask and b-mask bit definitions for SUR-mode BCDs in section
14. Bit 13 is now exclusively for soft saturation, bit 2 is exclusively for hard
saturation. Bit 4 is for pixel replacement in the occurrence of either bit 13 or
bit 2 being set.

June 20, 2004
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3. Introduction

3.1 Purpose and Scope

This document describes the procedure for ingtdling, running and testing the mips-24mm offline
BCD pipdines. By offline, we mean a design which does not interact with the Science Operations
Database (SODB) and in which data products are not stored using the same archive structure to be use
in operations a the SSC (see section 5 for more detalls). It is purely for andyss, science vaidation, fine
tuning of the on-line automated system and for generating “falback” calibration products required by the
on-line system.

3.2  Summary of MIPS-24 Offline Pipeline Threads

In dl, there are six pipeline threads (heresfter referred to as threads). There are two science
threads designed to process data taken in the SUR and RAW acquisition modes. There are four
cdibration pipelines which produce cdibration products required by the two science threads (1 and 2
below).

1. SUR-MODE SCIENCE (includes latent-image detection/flagging and pointing-
transfer/fpg options).

2. RAW-MODE SCIENCE

3. SUR-MODE DARK-CURRENT CALIBRATION
4. RAW-MODE DARK-CURRENT CALIBRATION
5. DETECTOR NON-LINEARITY CALIBRATION

6. FPA NON-UNIFORMITY (FLAT-FIELD) CALIBRATION

4. Pipeline Thread Flowcharts

4.1 SUR-Mode Science Thread
I NPUT SUR Mbde 2-pl ane Sci ence DCE

SANI TY DATATYPE - FITS header keywords sanity check
- I nstrunent/ Channel / Mode/ Data M ssi ng
QAT(I]__DCE — Qual ity assurance characterization/Statistics on DCE

TRANHEAD - Transl ation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords
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| MPLI PROT — optionally flip and rotate post-tranhead inage
- In on-line pipeline, wite mrror position/rate keywords to
‘ header from dat abase

CALTRANS - Acquire/transfer desired calibration data from database
¥
CVTI 2R4 — Conversion froml*2 to R*4 & 0.5 DN truncation correction
- Cr:ates D Mask and replaces missing data with NaNs

SATMASK - Saturat ed- pi xel detection: Qutput to D-Mask

g¥| DNSEC - Conversion from DN/ sanpling-time to units of DN seconds
SLOPERROR - Estimate noise in slope i mge
¥
ROWFLUXCORR - Row-flux or “read-2" correction
b
DESATSLOPE - Sl ope desaturation for robust droop correction
S
DROOPOP - Droop correction
ROWDROOP — Row-droop (mux-bl eed) correction
¥
CUBESUB SUR - Dark-current subtraction from sl ope image
5
S&(]:’ECORR — Non-linearity correction (both slope and difference data)
FLATAP - Flat-field, non-uniformity correction
3
DNTOFLUX — Conversion from DN/ sec to mly/ arcsec?
P
REPLACEPI XELS - Repl ace saturated (slope) pixels with pixels from
difference i mage and output to new single plane i mage
(called becd.fits). Also nake corresponding replacenents in

uncertainty and mask i mages called bcd_uncert.fits and
bcd_mask.fits respectively.

SPLI TSURI MAGE - Split two-plane science, uncertainty and d-nask images
into single plane slope and difference counterparts. The
singl e plane d-masks are renanmed bmask_sl ope.fits and
brrasi_diff.fits (i.e. “bcd-mask”).

MEDF| LTER - Conpute (median) background subtracted image
3 frombcd.fits for input into “detect_radhit”.

DETECT RADHI T - Single frame rad-hit detection using
medi an filter input, bcd_mask.fits is
updat ed.

TOOL DP - QJaIi‘ty assurance characterization/Statistics on BCD

¥
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CHECKMASK DP - statistics on B Mask of slope inmge
¥

QALOADER DP - Load output from QATOOL_DP into database
OUTPUT BCD (Basic Calibrated Data for archive) FITS i mages: sl ope,

di fference, replaced (main bcd.fits), and correspondi ng

uncertainty and B-Mask i mages for each. Becone input for latent-

i mage detection/flagging step once ensenble of bcd.fits inmages

are avail abl e.

ENSEMBLE ( LATENT) PROCESSI NG | NPUTS - List of pre-processed BCD s

; from above for input into
| atent-i mage detection/flagging
t hr ead.

LATI MDETECT — Performlatent detection for each “target” image (using its
correspondi ng uncertainty imge for thresholding) in ensenble
given previous “history” inages with fixed | ook-back-tine.

- Update relevant mask-bit in corresponding bcd_mask.fits inage
for pixels in target image where a | atent was found.

PO NTI NG- TRANSFER/ FPG | NPUTS —Input single processed becd.fits and all
* associated ancillary products listed in
“OUTPUT BCD' step above.

Get PH- OFFLI NE - I nput Boresight Pointing History File(s) (BPHF) and return
‘ 2-Hz separated pointing sanples over exposure tinme SCLK

range for input BCD (main bcd.fits). Qutput saved in table
file: “ptghistory.dat”

M RRORSYNCH - Conput e/ synchroni ze scan-mirror angle at each boresight
‘ pointing sanple time. Qutput to new table: “mrrorsynch.dat”

BORESI GHTTRAN - Transform each boresi ght pointing sanple in
mrrorsynch.dat to desired aperture FOV in array using:
apertureNames. tbl namelist (to get the desired aperture
nanme) and instrunent_FOV.tbl nanelist (to select correct
bor esi ght -FOV Eul er angle offsets). Qutput saved in
“fov.tbl”.

ANGLEAVG - Conpute average RA, Dec, Twist angle in desired FOV and wite to
header of bcd.fits.

- Conpute average input mrror angles over tinme-span of BCD and
use distortion/pixel scale calibration file to linearly
interpolate CDELTS/distortion coefficients and wite to bed.fits
header .

FPG — For M PS 24, copy all pointing keywords frombcd.fits header to all
ancillary product headers listed in “OUTPUT BCD" step above.
- Execute the final product generator nmodule on bcd.fits and associ ated
ancillary products to produce neatly formatted headers. CQutput products
are naned in the following format: “<inputFlTSi mage>_fp.fits”
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4.2 RAW-Mode Science Thread
| NPUT RAW Mbde (Multi-plane) Science DCE

SANI TY DATATYPE - FITS header keywords sanity check
v - I'nstrument/ Channel / Mode/ Data M ssi ng

%T(Il DCE - Quality assurance characterization/Statistics on DCE

TRANHEAD - Translation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords

| MPLI PROT — ptionally flip and rotate post-tranhead imge
- In on-line pipeline, wite mrror position/rate keywords to
header from database

CALTRANS - Acquire/transfer desired calibration data from dat abase.

¥
CVTI 2R4 — Conversion from|*2 to R4
- Creates D Mask and replaces missing data with NaNs
- Flags pixels which are hard saturated after Ato-D
- Add DC baseline offset (32768 DN) to all desired pl anes

SNESTl MATOR - Estimate noise image

BASECAL - Correct all planes for non-zero baseline at t=0 intercept
¥
| MAGEST — Ranp de-saturation for robust droop correction
—_-
DROOPOP — Droop correction
-
ROWDROOP - Row-droop (rmux- bl eed) correction
¥
CHBESUB RAW - Dar k- current subtraction
LI NEARI Z — Non-linearity correction
¥
; RADHI T — Multi-frame rad-hit detection

FLATAP — Flat-field, non-uniformty correction
—_—

| MAGEST SLOPE_EST - Fit slope to RAWnpde ranp data (output inmage units:
3 DN/ sec). Produces single plane B Mask

DNTOFLUX — Conversion from DN/ sec to mly/ar csec’
-

QATOOL _DP - Quality assurance characterization/Statistics on BCD
¥

CHECKMASK DP - statistics on B-Msk

QALOADER DP - Load output from QATOOL_DP into database

10
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OUTPUT BCD (Basic Calibrated Data) FITS images (slope, uncertainty
and B Mask images) ready for archiving.

PO NTI NG- TRANSFER/ FPG | NPUTS —Input single processed bcd.fits and all
associated ancillary products listed in
“OUTPUT BCD' step above.
-NOTE: This thread can only be run on
post - RAW node sci ence products in the
automated on-line system

Get PH- OFFLI NE - I nput Boresight Pointing History File(s) (BPHF) and return
‘ 2-Hz separated pointing sanmples over exposure tine SCLK

range for input BCD (main bcd.fits). Qutput saved in table
file: “ptghistory.dat”

M RRORSYNCH - Conput e/ synchroni ze scan-mirror angle at each boresight
‘ pointing sanple time. Qutput to new table: “mrrorsynch.dat”

BORESI GHTTRAN — Transform each boresi ght pointing sanple in
mrrorsynch.dat to desired aperture FOV in array using:
apertureNames.t bl nanelist (to get the desired aperture
nanme) and instrunent_FOV.tbl nanelist (to select correct
bor esi ght -FOV Eul er angle offsets). Qutput saved in
“fov.tbl”.

ANGL_EAVG - Conpute average RA, Dec, Twist angle in desired FOV and wite to
header of bcd.fits.

- Conpute average input mrror angles over tinme-span of BCD and
use distortion/pixel scale calibration file to linearly
interpolate CDELTS/ distortion coefficients and wite to bed.fits
header .

@ — For MPS 24, copy all pointing keywords frombcd.fits header to all
ancillary product headers listed in “OQUTPUT BCD" step above.
- Execute the final product generator nmodule on bcd.fits and associ ated
ancillary products to produce neatly formatted headers. CQutput products
are named in the following format: “<inputFlTSi mage> fp.fits”

4.3 SUR-Mode Dark-Current Calibration Thread

PRE- PROCESSI NG | NPUT SUR Mode (2-pl ane) dark-current calibration
3 i mge for single imge processing

SANI TY DATATYPE - FITS header keywords sanity check
¥ I nst rument / Channel / Mode/ Dat a M ssi ng

QéTCI]_ DCE - Quality assurance characterization/Statistics on DCE

TRANHEAD - Transl ation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords

| MPLI PROT — Optionally flip and rotate post-tranhead imge

11
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‘ - Inon-line pipeline, wite mirror position/rate keywords to
header from dat abase

CALTRANS - Acquire/transfer desired calibration data from dat abase

CVTI 2R4 - Conversion fromI*2 to R*4 & 0.5 DN truncation correction
- Crfates D Mask and replaces missing data with NaNs

SATMASK - Saturat ed- pi xel detection: Qutput to D-Mask

§¥| DNSEC - cConversion from DN sanmpling-time to units of DN seconds

SLOPERROR - Estimte noise in slope imge

ROWFLUXCORR - Row-flux or “read-2”" correction

QATOOL_CAL - Q.laii ty assurance on single pre-processed dark image
CHECKMASK CAL - Statistics on D Mask

L 4
QALOADER DP - Load output from QATOOL_CAL into database

ENSEMBLE PROCESSI NG | NPUT —List of pre-processed darks from above

CALTRANS - Acquire/transfer desired calibration data from database
-

DARKEST_SUR — Dark current estimtion (ensenble processing of a list)

CALKEYWORDS - Conpute average of input keyword values from all imges
¥ and wite to product header. Also store values in database

SPLI TDARKSURI MAGE - Renove redundant second pl ane from product

QATOOL_DP - Qjali‘ty assurance characterization on dark product

CHECKMASK DP - statistics on G Mask of dark product
¥

QALOADER EP - Load output from QATOOL_DP into database

FPG - Execute the final product generator nodul e on product and associ ated
; ancillary products to produce neatly formatted headers.

OQUTPUT PRODUCT - “cCanonical” SUR-node dark current inmage to be
Stored in calibration archive

44 RAW-Mode Dark-Current Calibration Thread
PRE- PROCESSI NG | NPUT RAW Mode (mul ti-plane) dark-current

12
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3 cal ibration imge for single inage processing

SANI TY _DATATYPE - FITS header keywords sanity check
¥ I nstrument/ Channel / Mode/ Dat a M ssi ng

Q%T(I]_ DCE - Quality assurance characterization/Statistics on DCE

TRANHEAD - Transl ation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords

| MPLI PROT — ptionally flip and rotate post-tranhead imge
- In on-line pipeline, wite mrror position/rate keywords to
header from database

CALTRANS - Acquire/transfer desired calibration data from database

¥
CVTIl 2R4 — Conversion froml*2 to R4
- Creates D Mask and replaces missing data with NaNs
- Flags pixels which are hard saturated after Ato-D
- Add DC baseline offset (32768 DN) to all desired pl anes

SNESTI MATOR - Estimate noi se i mage
—

BASECAL - Correct all planes for non-zero baseline at t=0 intercept
SasS

OATOOL CAL - QJEiity assurance on single pre-processed dark imge

CHECKMASK CAL - Statistics on D Mask
¥

QALOADER DP - Load output from QATOOL_CAL into database

ENSEVBLE PROCESSI NG | NPUT — List of pre-processed darks from above

CALTRANS - Acquire/transfer desired calibration data from dat abase
S e
DéRKEST RAW - Dark current estimation (ensemble processing of a list)

CALKEYWORDS - Conpute average of input keyword values fromall images
¥ and wite to product header. Also store values in database

QATOOL_DP - Qjali‘ty assurance characterization on dark product

CHECKMASK DP - statistics on G Mask of dark product
R 2

QALOADER EP - Load output from QATOOL_DP into database

FPG - Execute the final product generator nodul e on product and associ ated
; ancillary products to produce neatly fornatted headers.

OQUTPUT PRODUCT - “cCanonical” RAW node dark current inmage to be
Stored in calibration archive

13
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4.5 Non-Linearity Calibration Thread

PRE- PROCESSI NG | NPUT RAW Mode (20-pl ane) calibration inmge for
3 single i mage processing

SANI TY DATATYPE - FITS header keywords sanity check

v I nstrument/ Channel / Mode/ Dat a M ssi ng
QATOOL DCE - Quality assurance characterization/Statistics on DCE
L=

TRANHEAD - Transl ation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords

| MPLI PROT — ptionally flip and rotate post-tranhead imge

l - In on-line pipeline, wite mrror position/rate keywords to

header from database

CALTRANS - Acquire/transfer desired calibration data from database

¥
CVTI 2R4 - Conversion froml*2 to R4

- Creates D Mask and replaces missing data with NaNs
‘ - Flags pixels which are hard saturated after Ato-D

- Add DC baseline offset (32768 DN) to all desired planes

SNESTI MATOR - Estimate noi se i mage
——

BASECAL - Correct all planes for non-zero baseline at t=0 intercept
¥

DBCIPCP — Droop correction
ﬂgm — Row-droop (rux-bleed) correction
CgBESUB_RAW— Dar k- current subtraction

QATOOL CAL - QJeiity assurance on single pre-processed i nage

CHECKIVASK CAL - statistics on D-Mask
¥

QALOADER DP - Load output from QATOOL_CAL into database

ENSEVMBLE PROCESSI NG | NPUT — List of pre-processed cubes from above

CALTRANS - Acquire/transfer desired calibration data from dat abase
o

LINCAL - Non-linearity nodel estimtion(ensenble processing of a list)

4_

CALKEYWORDS - Conpute average of input keyword values fromall images
¥ and wite to product header. Also store values in database

14
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QATOOL_DP - QJaIi‘ty assurance on non-linearity product

CHECKMASK DP - statistics on G Mask of product
¥

QALOADER EP - Load output from QATOOL_DP into database

FPG - Execute the final product generator modul e on product and associ at ed
‘ ancillary products to produce neatly formatted headers.

OUTPUT PRODUCT - Non-linearity nodel (quadratic) coefficient image
to be stored in calibration archive

4.6  Flat-Field Calibration Thread

PRE- PROCESSI NG | NPUT SUR Mode (2-plane) stimulator calibration
3 i mge for single image processing

SANI TY DATATYPE - FITS header keywords sanity check

v I nstrument/ Channel / Mode/ Dat a M ssi ng
QATOOL DCE - Quality assurance characterization/Statistics on DCE
g

TRANHEAD - Transl ation of FOS keywords, derivation of exposure-tine
¥ time keywords, insertion of required keywords

| MPLI PROT — optionally flip and rotate post-tranhead inage
- In on-line pipeline, wite mrror position/rate keywords to
header from database

CALTRANS - Acquire/transfer desired calibration data from database
L 4
CVTI 2R4 — Conversion froml*2 to R*4 & 0.5 DN truncation correction
- Cr:ates D Mask and replaces missing data with NaNs

SATMASK - Saturat ed- pi xel detection: Qutput to D-Mask

g¥| DNSEC - Conversion from DN/ sanpling-time to units of DN seconds
SLOPERROR - Estinmate noise in slope inmage

RQELUXCCRR — Row-flux or “read-2" correction

DESATSLOPE - Sl ope desaturation for robust droop correction

DROOPOP — Droop correction

¥
ROWDROOP — Row-droop (rmux- bl eed) correction
¥

CHBESUB SUR - Dark-current subtraction from sl ope imge

SHOPECOQR— Non-linearity correction (both slope and difference data)
15
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QATOOL CAL - QJa‘Ii ty assurance on single pre-processed stiminmge

CHECKMASK CAL - statistics on D Mask
¥

QALOADER DP - Load output from QATOOL_CAL into database

ENSEVMBLE PROCESSI NG | NPUT —Li st of pre-processed stins from above

CALTRANS - Acquire/transfer desired calibration data from dat abase
o
FLATFI ELD - Flatfield estimation (ensemble processing of a list)

LKEYWORDS - Conpute average of input keyword values fromall images
an%wite to product header. Also store values in database

FLATTRACK - Refinenment of flatfield product using
iterative Kalnman filtering

QATOOL_DP - QJaIi‘ty assurance characterization on flatfield product
CHECKMASK DP - statistics on G Mask of flatfield image

L 4
QALOADER EP - Load output from QATOOL_DP into database

FPG - Execute the final product generator nodul e on product and associ ated
; ancillary products to produce neatly formatted headers.

OUTPUT PRODUCT - “cCanonical” flat-field image to be stored in
calibration archive

5. Differences Between Offline and Online (SSC Pipeline) Versions

51 Database Interaction

The automated SSC pipelines rely heavily on querying uplink parameters from the database and
processing is done on an AOR or |IER basis. Processing is performed under the Automated Fipeline
Executive for SIRTF (APES) where incoming DCEs are processed sequentiadly in the order they are
received from FOS. The SODB stores ancillary and commanded information for scheduled DCEs such
as the exposure-type (photometry or scan science observation, cdibration DCE), pointing, and
identification tags: AOR number, DCEID etc... This information is used by APES to assign the
appropriate pipeine with which he DCE should be processed with and to make unique archive
directory structures for each processed DCE. APES ds0 ensures that the pipelines are executed in the
correct order. For instance, al caibration DCEs are processed first whose products are used in the
science pipeines.
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The offline pipelines run as isolated systems and are completely independent of any database.
All information is acquired as input by the user from nameligs and the command line for each pipeline
module

52 Calibration Server

In SSC operations, cdibration data to be used in a particular science pipdine (or different
cdibration pipeline) is acquired by querying the database usng the CALTRANS module (which stands
for cdibration transfer). CALTRANS is run with a specific s&t of rules. An example of arule may be
where one desires to use cdlibration data acquired immediately after or before a science observation.
The location of the cdibration product in the archive, cdibration type, acquistion times and other
parameters are read fom the database and used to transfer the product to the local processing
directory each time acdl is made from within a pipeline.

The offline pipelines do not use the CALTRANS module. It is shown in the above flowcharts
for completeness. Instead, a static set of caibration files are acquired from one single directory. If one
wishes to use a different cdibration file produced by one of the pipdines, then it will have to be manudly
copied into this directory with the correct filename format (see section 13 for more details).

When gpplying mirrpor-position/rate dependent flats to science data, the SSC pipelines query
the database for the mirror parameters, write them to the science headers and then a CALTRANS
query returns the appropriate flat to use. The offline pipeines assume that input science FITS image
headers dready contain these mirror-specific keywords (typicdly in the post-tranhead images).
Matching between these mirror parameters is then performed againg vaues in the cdibration flat
headers.

5.3  Quality Assurance (QA) Tables

Qudity assurance characterization data is performed by computing image dtetigtics via the
QATOOL module. Each of the science pipdlines executes QATOOL twice (on the raw DCE and later
on the BCD product). Each cdibration pipeline executes QATOOL three times (the raw DCE, the pre-
processed DCE and the post- (ensemble)- processed calibration product. The SSC pipelines register the
output Satistics'text files into database tables for efficient querying and QA andysis laer.

The offline pipdines do not do any database registering of QA information. Image Satistics are
output directly to logfiles to be examined by the user.

5.4  DataArchiving

SSC pipeline operations use an elaborate archive structure for both processing and storege of
data. Each BCD product is archived (in a “sandbox”) using a unique directory structure, assembled
from DCE identifiers in the SODB. These identifiers include INSTRUMENT NAME, CHANNEL#
(band), AORKEY, DCE-1D, EXP-ID (Exposure ID), DCEENUMBER €tc...
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The offline pipelines automaticaly make a directory for each DCE processed from an input list
where the directory name contains the DCE filename. This directory contains dl intermediate products
of the pipdine. A find directory (named by the user) contains the find BCD products of dl DCEs
processed from alist. See section 12 for more details.

5.5  Pointing Transfer and Final Product Generation

Both the offline and online SUR-mode science pipelines schedule output BCDs for the Pointing-
Transfer/Find Product Generator (PTG/FPG) pipeline. The pointing history (a 2-Hz sampled range
goanning the DCE's integration) is transferred and averaged from a Boresight- Pointing Higtory File
(BPHF) to the appropriate instrument FOV. Theresfter, the pointing samples are averaged on the array
to compute RA, Dec, Twig for the desired FOV and the rdevant keywords specifying these values
attached to the FITS headers of BCD products. The BCD FITS image then goes through the fina
product generator (FPG) which re-formats headers to make them more esthetic and readable.

The mgjor deficiencies in the offline pointing transfer thread compared to the online version are
asfollows:

The offline pipelines can only (optiondly) execute the pointing transfer/FPG thread at the
end of the SUR-mode science pipeline. The online version integrates pointing transfer in
both the SUR-mode and RAW-mode science pipelines (as well as the pipe0 or “zip”

science pipdines).

The offline pipelines require the 2-Hz sampled pointing history spanning a DCE's
integration to be read from BPHFs specified on the command-line. In the online system,
thisis retrieved using a pointing server connected to the database.

The mirrorsynch module in the offline system requires dl input scar-mirror parameters to
be specified in a namelist. Since these are dependent on the exposure number (defined by
the EXPID keyword vaue), the offline system will search for namdidgts in the format
mirrorsynch_offline_ EXPIDval.nl in the namdigs directory when processng an input
DCE ligt spanning multiple EXPIDs. It will default to using mirrorsynch_offline.pl if nofile
with the appropriate “_EXPIDval” pre-pended before the “.nl” is found. In the online
sysem, dl scan-mirror parameters are retrieved from a cdl to the database. Also, another
minor difference is that the offline system does not attempt to read the scanposl mirror
parameter from the raw FITS header asin the online system.

The offline system knows nothing about requested pointing since this is located in the
database. The online system propagates dl requested pointing information to the output
FITS header following the angleavg program.

Offline, the FPG cannot write additiona identification/mode parameters to the output FITS
heaeder snce these can only be retrieved from the database.

18



| Software Requirements Specification Verson4ds  Deleted: 3

Offline MIPS-24mm Pipelines 20 June 2004

In the offline pipdines, if one wishes to re-run pointing-transfer/FPG again on pre-exiging science
products, the user can specify the “p” option on the RUN_SURSCI.pl command line (see tutorid in
section 8).

6. Operating System and Hardware Requirements

The perl scripts and modules cdled from within must be executed under a UNIX environment
running Solaris 5.8. The software is not compatible with earlier versions of Solaris since the C, C++ and
FORTRAN binaries are built usng FORTE compilers optimized for SUN operating systems 5.8 and
higher. Linux is not yet supported. Any platform which supports SunOS 5.8 or higher can be used:
Sparc, Ultragparc, Ultra or Sunblade. At minimum, a 500MHz CPU with 512MB memory is
suggested. The pipdine oftware itsalf requires at most » 130 MB of free disk space.

7. Installation
7.1 Location of Required Files and Scripts

On any SSC machine mounted on the /stage/ssc-pipe partition, the latest ddivery (atar-bdl of
al binaries, libraries, and dependencies) is contained under:

/stage/sscpipe/fmasci/M I PS24_pipeline/offline_pl/S*.*_delivery
Theg-zipped tar fileiscdled S*.*_DL_Offline_ MIPS24 vsn*.tar.gz,

where S*.* designates the segment delivery verson ID and van* a sub-version ID. Directoriesffiles
containing the largest of these numbersrefer to the latest software.

If you do not have access to the above directory, please email: fmasci @ipac.catech.edu to
request a copy of thetar file.

7.2  Set-up
Here are the ingructions for ingaling the software on your system.
1. cdtoaplacewhich has>130 MB
2. mkdir MIPS24 pipeline (or what ever name you like).
3. cdMIPS24 pipdine (or what ever you madein 2.)
4. cpS*.*_DL_Offline_ MIPS24_vsn* .tar.gz (fromitslocation) to the directory in 3.
5. gunzip S*.*_DL_Offline MIPS24_vsn*.tar.gz

6. tar —xvf S*.*_DL_Offline_ MIPS24_vsn*.tar
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7.3

10.

The following six directories are extracted: /mips24, /bin, /lib, /include, /cdf,
/informix_v93

rm—rf S*.*_DL_Offline_ MIPS24_vsn*.tar (to clean up)
cd mips24/
source regular_env.csh

And you're ready to go. The default settings in regular_env.csh file are such that you can only
execute the pipdines from within the mips24/ sub-directory. The header of the regular_env.csh
file outlines the procedure if you wish to execute the pipelines from elsewhere. Y ou're now
ready to generate the tutorials (section 8) or run the examples (section 17).

Contents of the /mips24 Directory

MIPS24_pipdines.doc and MIPS24 pipeinespdf (this document)
cdibration_datal (directory containing calibration datalimages)
namelisty (directory containing pipeline control parameters)

test imgs (directory containing example HTSfilesfor testing)
regular_env.csh  (environment variables for running on SSC machines)
libmips24offlinepl  (perl library required by pipeline scripts)
ptg_fpg offline lib.pl (perl library for running pointing transfer/FPG)
RUN_FLTCAL.pl  (runsflat-fidd cdibration pipeine)
RUN_LINCAL.pl  (runs non-linearity cdibration pipeling)
RUN_RAWDRK.pl  (runs RAW-mode dark cdibration pipeline)
RUN_SURDRK.pl  (runs SUR-mode dark cdibration pipeline)
RUN_SURSCI.pl  (runs SUR-mode science pipeline)
RUN_RAWSCIl.pl  (runs RAW-mode science pipeline)

MakeMirrorDepFlats.pl (Makes scartmirror postion/rate dependent FITS file listsand
optiondly executes RUN_FLTCAL.pl on each).
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8. Generating Tutorials

Ensure you have the environment varidble PERL_PATH et to the directory containing the
program "perl”. This can be found by typing at the unix prompt “which perl”. For adescription on how
to execute any one of the pipeines, execute the relevant perl script with no arguments on the command-
line. An example is shown below.

Typing“ RUN_SURSCI .pl —-h” will generatethe following on your screen:

M PS-24 SUR Mode Sci ence Pipeline

Frank Masci (fmasci @ pac. cal tech. edu)

Copyright (C) 2001 California Institute of Technol ogy.
Last nodified 06-09- 2003

Descri ption:
0 Executes the SUR-node pipeline thread on SIRTF M PS i mages

o Ensure you have the environnent variable PERL_PATH set to the
directory containing the program"perl".

o Command- | i ne options:

-i <inp_list> Required: List of input FITS images |isted one per line.
Full paths may be included. |Images may be in
raw-M PL (flight data) or "tranhead" format.

-d <out_dir> Optional: Qutput directory containing final products.

-k <keywords_file>Optional: For non-MPL (or non-flight) data: list of
keyword/val ue pairs to wite to input
FI TS headers. Listed one per line.

-V Optional: Verbose switch - prints nore verbose output.

-1 Optional: Latent-image flagging switch: performed at
end of pipeline on all final BCD products.
Need at |east two input images to trigger.

-a <BPHF_1> Optional: Perform pointing transfer on BCD products
using Boresight Pointing History File #1.

-b <BPHF_2> Optional: Boresight Pointing History File #2. Needed if
i nput DCE SCLK range falls on BPHF boundary.

-h Optional: Help switch - prints this description.

-p Optional: Run only pointing transfer if BCD products

al ready exist froma revious run.

0 The input images (listed in the input list) need not reside in the
execution directory.

0 Required environment variables (see regul ar_env.csh for exanple)

- Pat hnanme of executabl es: SI RTF_BI N
- Pathname of ancillary data: S| RTF_ANC
- Pat hnane of cspice kernals for tranhead: CSPI CE_LI BRARY_KERNELS
- Pat hname of input nanmelists: S| RTF_CDF
- Pat hnane of input calibration data: S| RTF_CAL
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- Pat hnanme of current telemetry dictionary (CTD): S| RTF_DAT
- Pat hnanme containing library "libm ps24offline.pl" PERL_LIB

o CQutputs:
- Directories containing internediate products for each
processed DCE naned: "products_<input_fits_image_nane>" (al ways
pr oduced)
- Optionally: a directory naned <out_dir> specified by the -d flag
containing final product BCD i nages.

o Exanpl es:
- Ensure you have "sourced" your environment variable file.

- For non-MPL (or non-flight) data, update your "keywords_file".
e.g. see the file $SIRTF_CDF/insert_keywords

- Using an input list of FITS i mages naned "inputlist" and
all final products copied to directory "bcd_dir":

RUN_SURSC! . pl -i inputlist -d bed_dir -v

- Wth latent-imge flagging, pointing transfer and final product
generation (header formatting) performed on all products (pointing
transfer can only be performed if all input files are in raw
M PL-format, not post-tranhead):

RUN_SURSCI . pl -i inputlist -d bcd_dir -1 -a BPHF.ptg -v

- Only re-run pointing transfer on an already existing set of BCD
products:

RUN_SURSCI . pl -i inputlist -d bcd_dir -a BPHF.ptg -v -p

9. Running with DCE Dependent Calibration/Namelist Files

If one desires to use different calibration files and/or namdist parameter files for each or any
specific DCE(s) in the input list, the user can make and populate DCE dependent calibration data
andlor namdist directories in the execution directory in the format: “cdibration dateéi/ ” and
“namdigsi/ 7, wherei =1, 2, 3... designatesthe DCE order in the input list from the top.

The user can make calibration and namelist directories corresponding to any selected number of
DCEs in the input list. For those DCEs where no DCE-dependent cdibration or namelist directory
exigs the cdibration data and nameigt files will default to those in the directories specified by the
SI RTF_CAL and Sl RTF_CDF environment varidblesin the .. /mips24/regular_env.csh file

It is important to note that the naming convention: “calibration_datai/ and namdlistsi/” be
adhered to and that these be created in the directory where pipelines are executed.
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The above capability adso exigs for the pre-processing steps of dl ensemble (cdibration)
pipdines. In the ensemble processing step of these pipelines, only cdibration deta and namdid filesin
directories specified by the SI RTF_CAL and Sl RTF_CDF environment variables respectively
are used. Both the latent detection and pointing-transfer/FPG steps at the end of the SUR-mode
science pipeline will dso use cdibration datalnamelists in directories specified by these environment
variables,

10.Required FITS Keywords

Each pipeine requires a specific sat of keywords in the FITS headers of every input image for
successful execution. The following is the list of required keywords (taken from the example file
“insert_keywords’ in the namelisty directory of the ingalation):

Inserted by Multi-mission | mage Processing Lab (MIPL) from uplink parameters.

AORKEY = 000000 /DUMMY!AOR or IER key

EXPID = 0 / DUMMY! Exposure D

FILE VER= 1 / DUMMY! Fileverson made by SIS

INSTRUME= 'MIPS  /DUMMY! Instrument id

CHNLNUM = 1 / DUMMY!! channel ID (always 1 for 24nm band)
DCENUM = 1 /DUMMY'! DCE number in sequence (starts at 0)
GROUPS = 9 /DUMMY'! Number of groups per telemetry channel

(9 for 10 mips-second exposure, 29 for 30 mips-second exposure).

Inserted by Flight Operations System (FOS) from telemetry:

11061D00= 84  /DUMMY!DCE_FRMS
11071D00= 4 /DUMMY! FRMFLYBK
11061E00= 8  /DUMMY!DCE FRMS
11071E00= 4 /DUMMY! FRMFLYBK
11061U00= 84 /DUMMY!DCE_FRMS
11071U00= 4  /DUMMY! FRMFLYBK

For non-MIPL test data or nonlight data, the “insert_keywords’ file must contain the above
keywords, otherwise, the pipeline will abort with a message sent to standard output. Attention should be
paid when setting DCENUM since it depends on the type of pipeline you wish to run (see section 12
for condraints and rules). The insert_keywords file can be specified via the —k command-line option
(seethe exampletutorid in section 8).

11. Generic Output from All Pipelines

12.1 Science Pipelines

For an input ligt of science DCES, the two science pipelines will generate a directory for each
processed DCE named in the format “products_<input_fits image _name>" containing intermediate
products from the processing steps and the final BCD products. Optiondly, the user can specify an
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output directory (via the —d command-line option) into which dl BCD products from every DCE-
directory are copied with “<input_fits_image_name>" pre-pended in each product filename.

Laent-image detection/flagging is optiondly run in the SUR-science pipeline only
(RUN_SURSCI.pl) and is performed if the “- I" switch is specified on the command - line (see tutorid in
Section 8). Latent-image flagging is an ensemble process, executed on a set of BCD output products
generated by SUR-science pre-processing. A minimum of two BCDs is required for triggering latent -
image processing. The output from the latent-imege flagging step is an update of a bit-mask image
(*_bmask_dlopefits) in each product subdirectory. Bit-5is set in each mask imageif apixe containsa
latent.

Pointing-transfer and Final Product Generation is aso optiondly run in the SUR- science pipeline
only and is performed if the “- a <BPHF.pntg>" option is specified on the command-line, where
BPHF.pntg is the Boresight Pointing History File covering the time span of input DCEs. Pointing
trandfer/find product generation can only be performed if al input FITS are in rav-MIPL (flight data)
format and not “pogt-tranheed” format. The find products (with appropriately formatted headers
containing pointing informetion) are named in the format ““<inputFI TS mage>_fp.fits’, i. e with an
“ fp’ pre-pended before the “ fits’.

12.2 Calibration Pipelines

For an input ligt of cdibration DCEs, the four cdibration pipeines will generate a directory for
each DCE named in the format “products <input_fits image _name>" contaning intermediate
products and fina pre-processed DCE products for input into the ensemble processing stages (sections
below dashed lines in thread flowcharts of section 4). The user mugt specify an output directory (viathe
—d command line option) into which calibration products from the ensemble processing stage will be
copied into.

12.2.1 Advisory on Running Calibration (Ensemble) Pipelines

Due to the presence of a boost and reset for readout-samples 1 and 2 respectively in the first
DCE of each exposure sequence, the corresponding planes (read samples) will condst entirdly
of zeros. Subsequent DCEs in the sequence will be unaffected. To account for this in
processng, it is advised that both RAW and SUR-mode dark cdibration pipelines
(RUN_RAWDRK .pl and RUN_SURDRK .pl respectively) be run with an input list consisting
of **only** “firsd DCES" from different exposure sequences, or **only** "non-firg DCES".

The MIPL header keyword DCENUM indicates the DCE order in an exposure sequence,
where DCENUM = 0 for "firg¢ DCES'.

All RAW -mode darksin the input list must have the same exposure time (equivaently, the input
cubes must have the same number of planes as specified by the NAXIS3 keyword). The
pipeline will abort if this criterion is not met. Since the maximum dlowable exposure time is 30
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mips-seconds (NAXIS3=60), you can use this same dark product when processng raw-
science DCEs with NAXIS3 < 60, obviating the need to make a new dark for every raw-
science exposure time.

It is suggested that al SUR-mode darks in the input list correspond to 10 mips second
exposures (implicitly derived from 20-frame samples on board).

It is advised that the nonlinearity cdibration pipdine (RUN_LINCAL.pl) be run with an input
lig condgting entirdy of 20-plane (10 mips-secord) RAW-mode DCEs 0 that good time-
sampling is achieved. The RUN_LINCAL.pl pipdine will auttomaticaly skip DCEs with
DCENUM=0 in their header.

The flatfidd cdibration pipeine (RUN_FLTCAL.pl) must have an input list condsting entirely of
SUR-mode DCEs. As a compromise, it is suggested that only 10 mips second DCEs be used.
The RUN_FLTCAL.pl pipeine will automaticdly skip DCEs with DCENUM=0 in their
header.

To automaticaly generate mirror position/rate dependent flat-fields and GMasks in SSC
format, thereis script which readsin aFITS image list of post-tranhead products, sorts the data
into fildists according to specified mirror-DAC intervas and optiondly runs the flat-fidd pipdine
to create fla-fild products. Input FITS headers must contain the 'CSM_PRED' and

'CSM_RATE keywords. After setting your environment (source regular_env.csh in the mips24
tar-bal), you can type “M akeMirror DepFlats.pl” for acommand-line tutorid.

The RAW and SUR-mode science pipeines (RUN_RAWSCI.pl and RUN_SURSCI.pl
respectively) automaticaly sdect the correct dark to use from the cdibration datalarchive
directory according to values for the DCENUM keyword in the science header. When
processing RAW -mode science images, you must ensure that there exists a RAW-dark cube
with NAXIS3(RAW-dark) 3 NAXIS3(RAW-stience image) in the archive The same
flafidd/nortlinearity cdibrations are applied to RAW and SUR-mode science images
irrespective of DCENUM.

13. Calibration Data File-Naming Format

All pipelines which deperd on a cdibration product(s) in processing must be named in a specific
file-name format. These files (mostly FITS images) residein the .../mips24/calibration_data/ directory
in the default ingalation and its complete path must be specified in the SIRTF_CAL environment
vaiable (in .../mips24/regular_env.csh). If you intend to make new calibration products for use in
other pipelines, ensure you re-name your products in the format below and copy them to the master
cdibration directory (under .../mips24 with default name “/calibration_data”). A description of al
cdibration files and required FITS keywords if one desires to generate them using dternative tools
offlineisdescribed in ..../mips24/calibration_data/Mips24Cal FitsFormat.pdf .
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14. Masks

There are four ypes of masks used/produced by the pipelines. The RMask is expected as
input to each pipeline and "trested" as a cdibration product. The D Mask is produced by the pipelines
and accompanys each SUR-mode BCD product. The B-Mask specificaly applies to the RAW-mode
science pipdine and accompanys the BCD output (dope image derived from RAW ramp data). The C-
Mask(s) are equivdent to the D-Mask except that they accompany each "calibration” product. Each is
discussed in turn below.

15.1. P-Mask (Pixel Mask)

Thisis aFITS image used to store pixe status information representing the "hardware state” of
the focd plane array. The pixels are 16-hit signed integers with the status of certain conditions assigned
to the individud hits. The status bits are pre-defined as follows:

Bit # Condi tion

0

1

2

3

4

5

6

7 Dark current too variable (dark calibration accuracy will be

unaccept ably | ow)

8 Response to light too variable (photonetric accuracy will be
unacceptably | ow)

9 Pi xel response to light is too high (unacceptably fast saturation)

10 Pi xel dark current is too excessive (pixel is hot)

11

12

13

14 Pi xel's response to light is too | ow (pixel is dead)

15 <reserved: sign bit>

15.2. D-Mask (DCE Mask)

This is a FITS image whose number of planes matches that the DCE and is used to store
information representing a summary of processing for each pixd through a pipeine. Both the RAW and
SUR-mode science threads use a D-Mask. Only at the very end is this converted to a single plane B-
Mask (BCD-Mask) image. The pixels are 16-bit signed integers with certain conditions assigned to the
individua bits that are turned on if there is & least one occurance of that condition during processing.
The gatus bits are pre-defined asfollows:

Bit # Condi tion

0 I nconpl ete or questionable row-droop correction (rowdroop- RAW SUR)
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1 No row-droop correction applied (rowdroop- RAW SUR)
2 Radhit detection was done (radhit - for RAW npode only)
Hard-saturation detected (satmask — for SUR node only)
3 Digital saturation detected (cvti2r4 - for RAWnpde only)
Read-2 correction could not be applied (rowfluxcorr — SUR node only)
4 Saturation corrected (inagest- RAW desat sl ope- SUR) and sl ope val ue
repl aced by difference value (satmask — for SUR node only)
5 Latent -i mage fl ag
6 Droop renoved using questionabl e val ue (droopop)
7 Flat field applied using questionable value (flatap)
8 Flat field could not be applied (flatap)
9 Radhit detection (radhit/imgest - RAW detect_radhit - SUR)
10 Basel i ne adjustnent failed (basecal - for RAW node only)
11 Data bad frominitial dmask in (radhit - for RAWnNnDde only). Pixe
masked in P-Mask — bad hardware state (satnask — for SUR npde only)
12 Non-linearity correction could not be conputed (slopecorr - SUR
lineariz - RAW
13 Saturated - beyond correctable non-linearity (satmask - SUR
lineariz - RAW
14 Data mi ssing in downlink (cvtiZ2r4- RAW SUR)
15 <reserved: sign bit>

15.3. SUR-Science B-Mask (BCD - Mask)

This is a sngle-plane HITS image used to store information representing a summary of

processing for each pixd in the SUR-science pipeine. Every SUR-mode science BCD product (dope
and difference image) will be accompanied by two B-Masks — one for the dope image
(bmask_dopefits) and onefor the difference image (bmask_diff fits). For SUR-mode only, the B-Mask
is areplicated from the D-Mask. The pixels are 16-bit signed integers with certain conditions assigned
to the individua bits that are turned on if there was at least one occurance of that condition during
processing. The gtatus hits are pre- defined asfollows:

Condi tion

I nconpl ete or questionable row droop correction (rowdroop)
No row droop correction applied (rowdroop)

Hard saturated (satnmask)

Read- 2 correction could not be applied (rowfluxcorr)
Corrected for soft saturation and sl ope val ue replaced by
di f ference val ue (desatslope and satnask respectively)
Latent-image flag

Droop renoved usi ng questionabl e val ue (droopop)

Flat field applied using questionable value (flatap)

Flat field could not be applied (flatap)

Radhit detection (detect_radhit)

Pi xel masked in pmask - bad hardware state (satmask)
Non-linearity correction could not be conputed (sl opecorr)
Soft saturated (satmask)

Data missing in downlink (cvti2r4)
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15 <reserved: sign bit>

15.4. RAW-Science B-Mask (BCD - Mask)

This is a sngle-plane HITS image used to dtore information representing a summary of
processing for each pixel in a RAW data ramp (e.g. the RAW-science pipeline). Every RAW-mode
science BCD product (dope image derived from RAW-ramp data) will be accompanied by aB-Mask.
The pixels are 16-bit Sgned integers with certain conditions assigned to the individua bits thet are turned
on if there was at least one occurance of that condition aong the ramp during processing. The status bits
are pre-defined asfollows:

Bit # Condition

0

1

2 Digital saturation detected in sanple(s) along ranp

3 Radhit detection along ranp in sanple(s) along ranp

4 Non-linearity correction could not be conputed in sanple(s) along ranp
5
6

Droop or rowdroop renoved using questionable value in sanple(s) along

ranp
7 Flat field applied using questionable value (flatap)

8 Flat field could not be applied (flatap)

9 Basel i ne adjustnment failed (basecal)

10 Saturated - beyond correctable non-linearity in sanple(s) along ranp
11 Data missing in downlink in sanple(s) along ranp

12 Only one usabl e plane

13 No usabl e pl anes

14 Pi xel masked in pmask

15 <reserved: sign bit>

15.5. C-Mask (Calibration-Mask)

Thisisa FITS image used to store status information representing a summeary of processing for
each pixe through a"cdibration” pipeline. Every cdibration product will be accompanied by a C-Mask.
Since we have three types of cdibration product: Darks, Non-linearity and Hatfied, there is a different
C-Mask assigned to each. The pixds are 16-hit Sgned integers with the status of certain conditions
assigned to theindividua bits. The status bits are pre-defined as follows for the three types of cdibration
product:

15.5.1.Dark Calibration C-Mask
Bit # Condi tion

0
1 Sorme sanpl es were masked in dmask
2 Masked in input crask

28



| Software Requirements Specification
Offline MIPS-24mm Pipelines

P OOVWoO~NO U W

PP

12
13
14
15

Veson4.5

/{ Deleted: 3

20 June 2004

Two-by-two pixel block identified as too noisy (current pixel has
smal l er x,y coordinate in block)

Masked in prmask

<reserved: sign bit>

15.5.2.Non-Linearity Calibration C-Mask

Condi ti on

Goodness-of -fit conpensation applied

Sone sanples were masked i n dmask
Non-negative A & C constraint enforced (nodel 1)
Model A coefficient is negative (nodel 1)
Model C coefficient is negative (nmodel 1)
Saturation rejection code activated

Fitting signa i s greater than SigMax
Negative A or C (nodel 1) or zero C (nodel 2)
I nsuf ficient dynam c range (DynLo - DynHi)
Not enough usable points to conpute a fit
Determ nant in |least-squares fit is zero

Cal Trans interpol ation could not be perfornmed
Masked in pnask

<reserved: sign bit>

15.5.3.Flat-field Calibration C-Mask

Condi ti on

One or nore input rad-hits (outliers) present in the input data
One or nore outliers detected via multi-frame method in the input

One or nore NaNs present in the input data

Too many outliers present
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13 Too many NaNs present

14 No i nput data avail able

15 <reserved: sign bit>

15. Individual Pipeline Modules

Bdow isacomplete ligt of the modules usad in each of the Six mips-24 pipeline threads. Beside
each one is the pipding(s) it is used in. Please note that due to SODB independency, the modules:
CALTRANS and QALOADER are not used in the offline versions. A brief tutorid on each module's
inputs/outputs/dependencies can be obtained by typing the module binary name as it appears below on
the command line (provided you have “sourced” your regular_env.csh file so that they get put into your
path). For reference, a brief summary for each module was given in the pipdine flow-charts of section
4. Documentetion is dso available upon request for each individua module in the form of an SDS (see
Section 16).

Herésalegend for the pipelines referenced in the table below:
SURSCI - SUR mode science pipdine

RAWSCI - RAW mode science pipdine

SURDRK - SUR mode dark cdibretion pipdine
RAWDRK - RAW mode dark calibration pipdine

LINCAL - Nonlinegrity cdibration pipeine

FLTCAL - Hafied esimation calibration pipeline

Modul e Pi pel i ne

angl eavg - SURSCI

basecal - RAVDRK, LI NCAL, RAWSCI

bor esi ght Tran - SURSCI

cal keywor ds - SURDRK, RAWDRK, LI NCAL, FLTCAL

cal trans - SURDRK, RAVDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
cubesub - SURSCI, RAWSCI , LI NCAL, FLTCAL

cvti2ra - SURDRK, RAVDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
dar kest - SURDRK, RAWDRK

desat sl ope - SURSCI, FLTCAL

det ect _radhit - SURSCI

dnt of | ux - SURSCI , RAWSCI

dr oopop - SURSCI, RAWSCI, LI NCAL, FLTCAL

flatap - SURSCI , RAWSCI

flatfield - FLTCAL

flattrack - FLTCAL

f pgen - SURSCI
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get PH of fli ne - SURSCI

hdr upd8 - SURDRK, RAWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
hdr updat e - SURSCI

i mgest - RAWSCI

infliprot - SURDRK, RAVDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
i mheader - SURDRK, RAVWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
| ati ndet ect - SURSC

l'incal - LI NCAL

lineariz - RAWSCI

nedfilter - SURSCI

m rrorsynch - SURSCI

gal oader - SURDRK, RAWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
gat ool - SURDRK, RAWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
radhi t - RAWSCI

rowdr oop - SURSCI, RAWSCI , LI NCAL, FLTCAL

rowf | uxcorr - SURSCI , SURDRK, FLTCAL

sanity_datatype - SURDRK, RAWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
sat mask - SURSCI, SURDRK, FLTCAL

sl opecorr - SURSCI, FLTCAL

sl operror - SURSCI , SURDRK, FLTCAL

snest i mat or - SURDRK, RAWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI
split2pl anecube - SURSCI, SURDRK

tranhead - SURDRK, RAVWDRK, LI NCAL, FLTCAL, SURSCI , RAWSCI

16. Further Documentation

Subsystem Design Specification Documents (SDSs) for individua modules are only accessble
to SSC daff with accounts mounted across the /ssc/pipe partition. They can be found in directories:
/ssc/pipe/docs/sds/St/ . Look at the most recent S* directory first, then search backwards. All up-to-
date SDS s are avail able upon request in one compressed-ter file

17. Example Test Runs

The directory test_imgs under mips24/ contains test data for testing each pipeline. Below we
gve the command line syntax used to test each pipeline. The examples beow are run in the same
directory where the pipeline scripts reside. Directories containing output products are made in the same
(execution) directory. These examples are purdy illustrative. Y ou are free to specify the complete paths
to the input data, or, the output product directory. Either absolute or relative pathnames (relative to
the execution directory) must be specified in theinput FITSfilelists.

The example below assumes you are processing flight-(or MIPL) data, already containing the
required keywords. If this is not MIPL data, you must modify the “insert_keywords’ file prior to
executing a specific pipdine (an example “insert_keywords’ file is in the namdids directory) and
includeit’s name (with path) on the command-line, eg: “- k ./namdistsinsert_keywords.

% source regul ar_env. csh
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For no latent-image flagging and pointing-transfer/FPG in post-processing:
% RUN_SURSCI . pl -i ./test_inmgs/inputlist_sursci -d ./bcd_dir_sursci -v

Wth | atent-imge flagging and pointing-transfer/FPG in post-processing:
% RUN_SURSCI . pl -i ./test_inmgs/inputlist_sursci -d ./bcd_dir_sursci -l -a
./ test _i ngs/ BPHF. 0734486400. 10. pntg —v

% RUN_RAWSCI . pl -i ./test_ings/inputlist_rawsci -d ./bcd_dir_rawsci -v
% RUN_SURDRK. pl -i ./test_inmgs/inputlist_surdrk -d ./cal_dir_surdrk —-v
% RUN_RAWDRK. pl -i ./test_inmgs/inputlist_rawdrk -d ./cal _dir_rawdrk -v
% RUN_LINCAL. pl -i ./test_ings/inputlist_lincal -d ./cal_dir_lincal -v
% RUN_FLTCAL.pl -i ./test_ings/inputlist_fltcal -d ./cal_dir_fltcal -v
18. Glossary

AOR Astronomical Observer Request

APES Automated Pipeline Executive for SIRTF

BCD Basic Cdibrated Data

BPHF Bore-sght Pointing Higtory File

CSMM Cryogenic Scan Mirror Mechanism

CTD Command and Telemetry Dictionary

DCE Data Collection Event

DN Data Number

DSN Deep Space Network

FOS Flight Operations System

FOV Field-of-View

FPA Focal Plane Array

FPG Final Product Generator

MIPL Multi-mission Image Processing Laboratory
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MIPS Multi-band Imaging Photometer for SIRTF
IER Instrument Engineering Request
I0C In-Orbit Checkout
PTG Short for “Pointing”
SCET Spacecraft Ephemeris Time (data-time string from UT Ohrs 1/1/1980)
SCLK Spacecraft Clock time (in seconds from UT Ohrs 1/1/1980)
SDS Subsystem Design Specification
SIRTF Space Infrared Telescope Facility
SIS Software Interface Specification
SODB Science Operations Data-Base
SUR Sample Up the Ramp
SSC SIRTF Science Center
TBD To Be Determined
TBR To Be Resolved
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