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i CDAACH AT it 42> Mg

FEFEA - fAFE o o2 g4 dhmetadata R ESF 0 R
Yk FORAZR e & T2 - o CDAAC 485% & LEOPOD #2542, (5 » < § 2 ¢
YhFoFARR T o225 E 24 (occTab) »ikm AL X FHE P
(atmospheric occultation objects: atmObj) - 1 2 T 3t & 45 % 4 i* (ionspheric
occulation objects: ionObj) > & Wk~ § 2 T HK F FALRE € * o

?%%ﬁ&%ﬁﬂﬁﬁpmHﬂbﬂﬁéiéﬁﬁﬁﬁ%%ﬁﬁﬁﬁﬁﬁ’
TR TR LR VL RBFEAEFT > GER/EFFERALT VA
w30 fenge ik 5w 30 fpnt R ERE R BB AR -FEEE ST EA LT
AR L7 - perl PP (R |- AR ALS A A brh i 4T ) o
Pl s FETHAR EE B o1 iTE 4395 podGps @ * £_opnGps -
createlonOccObjs.pl: 1 & j&_occTab » » &FE N FEHF 2 PR A E T E o M
b A BB BRI B B BLRIPERY R KT S foT S5 5 > @ B2 GOX
T MfeE i (leoAtt) Ridz o PRI 5 - A28 %5 - B perl # 3= & B )
% > ¥ ionObj -

R FEZFELL AP SRR A FRHELANNAS D MR TR

AR R BELR] TR 2 opnGps A & P s R IR E o 2 i e TR0 - 4
BTG R TG RE TR AR S PRRTAE £ o B2 PR 4

BEEE i E AR LB § RIS A .
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Home .
5.0 - Ionosphen’c ocﬁc. p‘rocess

brnFil brnPol
F-3.9igsOrb I l
F-3.11
gpsPod

F-3.10 codOrb
* F-5.4

F-3.1 55 corDch

iguOrb r 5.4
\ atec.pl F-5.11
F55 codDch
mulCal

51 F-4.8
createlonOccObjs*.out PodGps
* F51 ‘

F-4.22

52 i i
comClr lon oD

F-3.14

1 [54
atec*.out
* F-4.19 F-5.7
54 podObs odTec
F-4.10
leoAtt
comClk -
e F-5.6
3 F-4.21
N * F-52 leoDcb
F-2,1_(|) ( 572 53 jonPhs IE00ID —
brnFi \processOcc50PN.p)
F-4.8 \ 53 55 ) =
podGps gmrion*.out makeLeoch_p brnFil

. ( *
processOcc50PN*.out | ({ 5.3 makeLeoDcb*.out
gmrion.pl

F-5.11
F-5.8
iSond1
F-5.3 -
59 ionPrf

L-5.6
5.7
F-3.11 v
gpsPod 5.9 F513 ; 5.8 isond12db.pl
F-3.12 geniriPrf.pl iriPrf isondeStats.pl
F-3.13

updateTEC*.out
gpsClk
- L-5.7
brnPol h“_"d%’ﬁ
Bt ~ CDAAC ¥ 5.0 % 3tk 74l adLin 42 o

F-4.10

5.6
leoAtt updateTEC.pl

F-4.23
leoPod

F-4.25
leoClk

F-5.9

L-5.9 isonrp

geniriPrf*.out

RRE R

Both | TR

gpsPod | GPS #uiF F3uAh » GPS firk w2 J2000 & Hqrig &

File format: Bernese STD format

podGps 7z GPS-LEO frk B R 5 4p LBl € - 1§52~ > & opnGps
L GOX 4 o * 3t — X L 42K > 4 4% & LEO POD #24 > & &
LEO # % #uif -

File format: BINEX format Ox7f format

leoAtt LEO fFk X fi 8> 7 Wi X i ~#kc~ LEO 4 «H ECEF &1k
fri# & o * %y #4 LEO POD 424 f2 5 LEO $if ~ # 24 TIP 425 3+
ETIPHe v 259 attPlt Bk LEO % fith > 3%4h 5 GFZ
TEhiEh E RS

File format: txt

occTab CFERHBERFEL o FERAG HEFATETRT (B
) (one dump of data for one LEO)

File format: netCDF format
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doleoO This file is used to schedule calling of the leoOrb program which

computes LEO orbits (positions and velocities of a Low Earth Orbiter
with respect to time).

File format: Perl

o R AR L L T

I A

=

createlonOccObjs*.out

7e 45 createlonOccObjs.pl 3# » % &J2 (% % %)

ionObj

lonospheric occultation object file. Contains file names
of all data needed to process an ionospheric occultation

(excess phase + inversion).

4?*5,/5 A1 5 o,

createlonOccObjs*.out

$conld ="1"

@gpsPodfiles =

(‘/pub/cosmic/levellb/gpsPod/gpsPod_2010.305.00.00.2880_2010.2640_std");

@leoClkfiles =

(‘/pub/cosmic/levellb/leoClk/leoClk_2010.305.001.01_2010.2640_clk’);

$leold ='921";

@IleoPodfiles =

(‘/pub/cosmic/levellb/leoPod/leoPod_2010.305.001.01_2010.2640_std");
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@Irfiles
(/pub/cosmic/levella/podGps/2010.305/podGps_2010.305.001.01.01_bnx');
@mirfiles =(";

$occld =745,

$occPrn ='31"

$occtag ='C001.2010.305.22.35.G31";

$setting =1,

$startTime ='972685715";

$stopTime ='972686155";

A FE

1~ 5B % f2 0 occTab 22 doleoO Htp B 4% % A %) 2_% % occTabfile £2

doleoOfile

2.1 * PubFile 247 occTabfile, ¥ P~ {8 ¥t B e ;‘ 7 3 dumpid {= leoid.

3.7~ 18 occTabfile 5% » 3 (for creating ionObyj)

4.7 * PDF:NetCF B gz occTabfile, & B~ {7 #1 % 72 5] 4 $ s eh % i
(1)occ_id, early_occ,late_occ, occ_type, occ_sat,

ion_start_time,ion_stop_time,setting,occ_yr,occ_doy,occ_doy,occ_hr,occ_min.

5%—@?] * Bk % 2 9 occTab ¥ doleoO «4p B 4% % 4 %] 2 & 5 occTabfile &2

doleoOfile

6.i7¢ * PubFile 247 occTabfile, ¥ B~ {8 ¥t B 0™ ;ﬂ F 3 dumpid {- leoid.

7.2~ 8 occTabfile =4 * 7 2t (for creating ionObj)
19




8.1t * PDF::NetCF ™ £z occTabfile, & B~ 17 #r 3 T2 Il Ap $ s e dic
(1)occ_id, early_occ,late_occ, occ_type, occ_sat,

ion_start_time,ion_stop_time,setting,occ_yr,occ_doy,occ_doy,occ_hr,occ_min.
9. Loop function

10.7¢ * PubFile B fx i ik % 70 18 3| (73 24~ 45 14 ionObj

(1)~ t¥ occtab(s)

(2)3p T A_SION_OCC = RION_OCC(setting)(s)

(3)2~ 1 = S ID: IrAntID f= mrAntID I 435 L = ™ §¢ 3¢ 3 22 podfiles, >~ {7 4p /&
e % (irfiles(s), mrfiles(s)

(4) R 17 enF 3 ~ ionObj.

Excess phase(#&3E4p i)

AR ol S F R E THRERFHA 2o LH S FHEH o
LAP-NCiE- R ?ﬂ%fé_ BB P F R ORARA A §RT R 20 THLKAZIAR 4T
TR AL B o d WU H T F RS R g Aoz o TR R

AR Lok A

CDAAC™ processOcC50PN.pl#z; 1 & iz & =~ § frR sk 2 QA= o v IF
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o

#%2 7% 75 (processOcc50PN.pl)

#!/ops/tools/bin/perperl

#

## Copyright (c) 1995-2004 University Corporation for Atmospheric Research
## All rights reserved

#

my $pkgdoc = <<'EOD'; # Save package level doc
# %%

# @file processOcc50PN.pl

#

# This is the script which creates one excess phase file given an occ object.
# It takes an atmospheric/ionospheric occ object as input and creates an

# atmPhs/ionPhs excess phase file as output.

# It also updates the database with information from the excess phase file.
# This script works for OPEN LOOP data.

#

# @author Bill Schreiner
# @status

# @since 04/26/2005

# @version $URL:
svn://ursa.cosmic.ucar.edu/branches/cdaac_3.1/src/genXphase50PN/processOcc50PN.pl $ $ld:
processOcc50PN.pl 13792 2011-04-22 19:39:07Z vanhove $

# @cdaacTask no

# @usage processOcc50PN.pl [atm|ion]Obj_llI1.YYYY.DDD.HH.MM.GGG_SSSS.VVVV_pl
[mission] [--parmsfile=parms1_pl]
#@ [--(no)db] [--(no)clean] [--(no)test] [--menu] [--dbonly] [--lvs=108]

# @example processOcc50PN.pl atmObj_CHAM.2002.213.00.06.G09_0001.0002_pl
--parmsfile=processOcc5.parms1 --test

#@ Input is the name of an atmObj/ionObj file.

#@ By default, run script and clean out tmpdir. The mission can optionally be specified.
#@ If the mission is not specified, then the environment variable 'cdaac_mission' is
consulted

#@ instead. Itis a good idea to specify the mission, since perperl can get confused if
#@ multiple missions are running at the same time.

#@ If --nodb is specified, do not populate the database.

#@ If --dbonly is specified, only populate the database.

#@ If --noclean is specified, then don't clean out tmpdir.

#@ If --test is specified, then use the GPSUSER directory in the CVS area

#Q@ otherwise (default) use GPSUSER from /ops/tools/parms

#Q@ If --Ivs is set, then use specified antenna pcv's

#@ If --menu is specified, then do not run the Bernese programs,

#@ just set up the directory structure and call the MENU program

#@ this is used to edit the *.INP files for the program

#Q@ If --debug=pgm is set (eg --debug=GENPHS50PN) then run up until this

#Q@ program is to be called, but instead of calling it, output a file containing

#Q@ the full path to the input file for that program. This allows easy debugging
#Q@ of that program (provided it is compiled with -g, of course!).

# @log $log$

# */

EOD

$|++;

#/** @call perllib::BernTools.pm:catcomClk */
#/** @call perllib::BernTools.pm:findCrx */
#/** @call perllib::BernTools.pm:igsSnx2sta */
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#** @call perllib::Dplib.pm:protoMission */

#/** @call perllib::Tools.pm:cachefid */

#** @call perllib::BernTools.pm:B5setup */

#** @call perllib::BernTools.pm:getStdDmp */
#/** @call perllib::BernTools.pm:catlecAttFast */
#/** @call perllib::BernTools.pm:B5session */
#** @call perllib::BernTools.pm:createDirs */
#/** @call perllib::BernTools.pm:crd2abb */

#/** @call database::DBif.pm:updateDB_badPrf */
#/** @call database::DBif.pm:new */

#** @call perllib::Dplib.pm:parent */

#** @call perllib::Tools.pm:findPrevDump */
#/** @call database::DBif.pm:updateFromFile */
#** @call perllib::Dplib.pm:simplefn */

#/**{8 i 73 3% processOcc50PN.pl [atm|ion]Obj_lII1.YYYY.DDD.HH.MM.GGG_SSSS.VVVV_pl
[mission] [--parmsfile=parms1_pl][--(no)db] [--(no)clean] [--(no)test] [--menu] [--dbonly] [--Ilvs=108] */
#** atm: KRE ion SEE ¥/

#/** mission: EFRTE/

use lib qw(. /ops/tools/lib /ops/tools/bern5/BERN/BPE); # Add current directory to include path
use strict; # Uptight version of perl

use warnings;

use PubFile;

use Dplib;

use RUNBPE;

use TimeClass;

use GetVersion;

use PDL;

use PDL::NetCDF;

use Tempdir;

use Getopt::Long;

use BernTools;

use Tools;

use BJTools;

use Cwd;

use Time::HiRes qw(gettimeofday tv_interval);

use English;

use FileHandle;

STDOUT->autoflush(1); # Set pipes to immediate flush
STDERR->autoflush(1); # Set pipes to immediate flush

no warnings 'once'; # get rid of 'used only once' warnings for variables in obj:: and parms::
# MRREERAB L
if (@ARGV < 1) {

print $pkgdoc;

exit -1;

}

#
## Deal with command line options
# ¥ command line #3#1E, T ABEHER

my $parmsfile = 'processOcc5.parms1’; # default
my $lvs =" # use absolute pcv's

my $dbonly =0;

my $db =1; # populate database

my $clean =1; # clean out tmpdir
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my $test =0; #setto1 totest with GPSUSER from CVS directory. Set to 0 for production use
from /ops/tools/parms
my $menu =0; #setto 1torunthe menu program, useful in filling out *.INP files
my $debug ="; # set to the name of the Bernese FORTRAN program to debug
GetOptions ("parmsfile=s"  => \$parmsfile,
"db!" =>\$db,
"dbonly!" =>\$dbonly,
"clean!" =>\$clean,
"menu!"  =>\$menu,
"lvs=s" =>\$lvs,
"debug=s" =>\$debug,
"test!" =>\$test) || die "Cannot parse command line options!";

# Input file

# infile AWM AN BRIES, MRLEES mission, BIFEAREEEHHH mission EER
my $infile = shift;

my $mission = shift;

$ENV{cdaac_mission}=$mission if(defined($mission));

# Check mission
die "Please set environment variable: cdaac_mission to eg champ (or specify mission on the command
line)"

unless (defined($ENV{cdaac_mission}));

# ME mission RERELERE
do "/ops/tools/lib/DBif.pm"; # do this at run time to make sure mission is set correctly!

# netcdf object
# E&E ncobj ¥, 2E&EH
my ($ncobj);

#

## Extract some initial vars.

# {£F PubFile REMM DS, WHEMTEREAZHN (Sfiletype, $yr, $doy, $leoid, $hr, $min,
$occsat, $occtag, $leoname)

my $pub = PubFile->parse($infile);

my $inpath = $pub->fullpath;

die "Cannot find input file: $infile" unless (-e $inpath);

my ($filetype, $yr, $doy, $leoid, $hr, $min, $occsat, $occtag, $leoname) =
($pub->filetype, $pub->yr, $pub->doy, $pub->leoid, $pub->hr, $pub->min, $pub->occsat,
$pub->occtag, $pub->leoname);
my $leonum = $BernTools::satidmap{$leoname};
my $yr2d = sprintf("%02d", TimeClass::two_digit_year($yr));

print "Starting processOcc50PN for File = $infile\n";

# # gettimeofday E A t0 B8, R¥I1T script A
my $t0 = [gettimeofday];

# use prototype mission

# FIRFERR mission, uc & upper case, IEFREEKRE
$mission = $ENV{cdaac_mission};

my $missionuc = uc $mission;
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#protoMission : HEKREBEE REKERE , FIARE cosmicrt FEH REHKETE cosmic,
my $protomission = Dplib::protoMission($mission);

my $protomissionuc = uc $protomission;

# ARAENRELELCFRERZ.......( missionuc, protomissionuc)

## Read in occ obj

package obj;

do $inpath;

package main;

#

## Read in parms

# If the user has the OPSTOOLS environment variable set, use parms files from there.
# 1#E1E OPSTOOLS H %

my $parmsdir = $Dplib::parmsdir;

$parmsdir =~ s|/ops/tools|SENV{OPSTOOLS]}| if (exists(SENV{OPSTOOLS}));

# MBENRAEEE test (test mode) , BIEAET B &

# If the user runs in --test mode, use local parms file D. Hunt 1/12/2009
my $sredir = cwd();

$parmsdir = Dplib::parent($srcdir) if ($test);

die "Cannot find input parmsfile: $parmsfile” unless (-e "$parmsdir/genXphase50PN/$parmsfile”);
package parms;

# Use 'do’ instead of 'require' since this forces the parms file to be read every time.

# This is important when using perperl! D. Hunt 2010.1.11

do "$parmsdir/genXphase50PN/$parmsfile”;

package main;

#
## Set variable for processing with absolute/relative phase centers
# SREREEE, absolute/relative phase centers....(For Bernese)

my $satabsrel = $lvs ? "SATELLIT.${lvs}" : "SATELLIT.";
my $phafilerel = $lvs ? "${missionuc}.PHA.${lvs}" : "${missionuc}.PHA";

#

## Get subver, Output file

# ZBWHE file 8 type & atmPhs = ionPhs

my Soutfiletype = ($filetype =~ /atm/) ? "atmPhs" : "ionPhs";

# H GetVersion::GetVersion JRE# HHY sub version

my $subver = GetVersion::GetVersion (‘genXphase50PN', $parmsfile, $outfiletype, $infile);
my ($subType, $version) = split(/\./,$subver);

# BIBLL LB, A PubFile->new E4£ &5 outfile B9 PubFile #14F

my $outfile = PubFile->new (FILETYPE => $outfiletype, OCCTAG => $occtag, SUBVER =>
$subver)->fullpath;

# MNEAESE dbonly, BlEM UPDATEDB function( 48 Perl & %17 )
goto UPDATEDB if ($dbonly);

# Create temp directory
# B3 temp B#.
my $tmpdir;

# use eval to trap errors. close after execution.
# eval M AIEFEEMNFHRRA Perl ETHET, BHERADY

eval {

## Assemble LEO info
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my $prochist = '"GENPHS5 1.0 "

#

## Format times

# #Ita1L startObj, stopObj % 0,0

# WARIZ obj:setting, LA TimeClass #I#AMEXE startObj B2 stopObj

my ($startObj,$stopObj) = (0,0);

if ($obj::setting == 1) { # Setting
$startObj = TimeClass->new->set_gps($obj::startTime)->inc_sec_gps(-$parms::occOverTop);
$stopObj = TimeClass->new->set_gps($obj::stopTime)->inc_sec_gps($parms::occOverBot);

}else { # Rising
$startObj = TimeClass->new->set_gps($obj::startTime)->inc_sec_gps(-$parms::occOverBot);
$stopObj = TimeClass->new->set_gps($obj::stopTime)->inc_sec_gps($parms::occOverTop);

}

# Hif§ startGps E2 stopGps
my $startGps = $startObj->get_gps;
my $stopGps = $stopObj->get_gps;

# H startObj BUH start Year, start Day of Year, Hour, Minute, Second

my ($startYr, $startDoy, $hour, $minute, $second) = $startObj->get_yrdoyhms_gps;
# B startyear F start day of year SRif month R day ..

my ($month, $day) = TimeClass::find_date ($startYr, $startDoy);

# Rt BB BEH date BEERBH enddate
my $date = $startObj->get_yrdoy_gps;
my $enddate = $stopObj->get_yrdoy_gps;

# TEH dates [E%, ¥#E date, enddate, enddatep1 £ ZFHA L BEFI

my @dates = ($date);

my $enddatep1 = TimeClass->new->set_gps($stopGps)->inc_sec_gps(86400)->get_yrdoy_gps;
push @dates, $enddate unless ($enddate == $dates[0]);

push @dates, $enddatep1;

#

## Fiducial data overlap

# EH startGps B stopGps
$startGps += -$parms::fidOver+1;

if ($parms::proctype == 0) { # DOUBLE DIFF
$stopGps += $parms::fidOver-1;
}else {

$stopGps += $parms::fidOver;
}
## Call getStdDmp to get gpsPod files for processing
# 1R startGps B stopGps, f#f BernTools kR gpsPolfile, gpsClkfile, gpsPodfile it 2=\ £ F
my ($gpsPolfile, $gpsClkfile, $gpsPodfile) = BernTools::getStdDmp($startGps, $stopGps);

#

## Decide whether to process delta or double differences
# RE Delat & Double difference, AT B#IATERE...
my $fidtrpfile = ";

my S$fidtrptext = 1;

my %binexfiles = ();

my @scriptList = ();

my ($obsfil1,$obsfil2) = (","); # occ

my ($obsfil1r,$obsfil2r) = (","); # ref

my $occantid="00";

my $refantid="00";
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# EHES
my $scriptname = Dplib::simplefn($0);
if ($test) { #AIFE mode
my $foo = "$srcdiry TEMPDIR";
$tmpdir = \$foo;
mkdir $$tmpdir || die "Could not make TEMPDIR in " . cwd() . "\n";
Yelse {# I[EE mode
$tmpdir = Tempdir->new($scriptname);
$Tempdir::delete = 0 unless ($clean); # remove temp dir after run unless --noclean is specified

}
system "rm -rf $$tmpdir/*";  # start from scratchlJ&Bx temp B #%

# Double differences —)XZ= ({B1£ CDAAC HREH)
if ($parms::proctype == 0) { # DOUBLE DIFF

print "Double Difference Processing\n";

# Fiducial Data Ready
## Get fiducial trop file
# B startGPS, stopGps BFEAZ K fidTrp, I E{E—ER B filecahce.
my $filecache = Tools::cachefid("fidTrp", $startGps, $stopGps);
# # filecahce FTER SR YH4SIE which(($filecache->{START} <= $stopGps) &
($filecache->{END} >= $stopGps))
my @trpfiles = map { $filecache->{LIST}[$_]} list which(($filecache->{START} <= $stopGps) &
($filecache->{END} >= $stopGps));
unless (@trpfiles) {
my $tStartStamp = TimeClass->new->set_gps($startGps)->get_stamp_gps;
my $tStopStamp = TimeClass->new->set_gps($stopGps)->get_stamp_gps;
die "No fidTrp file found covering the time span from $tStartStamp to $tStopStamp";
}

$fidtrpfile = $trpfiles[$#trpfiles];
$fidtrptext = {"BERNTRP.TRP" => $fidtrpfile};
# 1R¥% mission, EXEHITH script
@scriptList = ($protomission eq 'gpsmet') ? qw(BXOBV3 GENPHS50PN) : qw(BXOBV3 CODSPP
GENPHS50PN);
die "Cannot process atmGps files, only opnGps files. Please use processOcc5.pl" if
($obj::occhrfiles[0] =~ /atmGps/);

#

## Get BINEX fiducial data ready for bernese

# %{B#E bernese B binex ith T 35 & ¥

# HBULE

my ($stat) = ($obj::fidGpsfiles[0] =~ m/fidGps_(\W\w\w\w)\./);

die "Cannot determine station name from input file: $obj::fidGpsfiles[0]" unless defined($stat);

my $dat =";
if (@obj::fidGpsfiles) {
my $offset = 0;
foreach my $file (@obj::fidGpsfiles) {
my $realfile = PubFile->parse(Dplib::simplefn($file))->fullpath; # swap in current mission,
PUBNAME D. Hunt 1/12/2009
open (IN, $realfile);
my $size = -s $realfile;
read (IN, $dat, $size, $offset);
close IN;
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Soffset += $size;

}
$Sbinexfiles{"${stat}${doy}A.${yr2d}0"} = sub {$dat};

if (defined($obj::occhrfiles[0]) && $obj::occhrfiles[0]) {

my $pub = PubFile->parse($obj::occhrfiles[0]);

$occantid = $pub->ant;

$obsfil1 = $obj::occhrfiles[0];

$obsfil2 = $obj::occhrfiles[1] if (defined($obj::occhrfiles[1]));
}
if (defined($obj::refhrfiles[0]) && $obj::refhrfiles[0]) {

my $pub = PubFile->parse($obj::refhrfiles[0]);

$refantid = $pub->ant;

$obsfil1r = $obj::refhrfiles[0];

$obsfil2r = $obj::refhrfiles[1] if (defined($obj::refhrfiles[1]));

}
}else {
die "No fiducial files found for prefix fidGps, station $stat";
}
}
#—IRZE with hr clocks/ BXZE
elsif ($parms::proctype == 1 || $parms::proctype == 3 ) { # delta diff with hr clocks or zero-difference
processing
if ($parms::proctype == 1) {
print "Delta Difference Processing with HR clocks\n";
}else {
print "Zero-difference processing\n";
}

# occClk clk file
my @clkfiles = ();
$gpsClkfile = "$$tmpdir/BERNCLK.CLK";

if (SENV{versionMode} =~ /real/) {
# EHFTERESR
my $pub = PubFile->parse($obj::lecPodfiles[$#{$obj::leoPodfiles}]);
my $clrsubver = GetVersion::GetVersion ('leoOrb5', ", "comCIr");
@clkfiles = PubFile->new(FILETYPE => 'comCIr', DUMPID => $pub->dumpid => SUBVER =>
$clrsubver)->fullpath;
die "No comClk files found" unless (@clkfiles);
# BIER
symlink $clkfiles[0], $gpsClkfile;

}else {
## Use cachefid to get list of comClIk files to concatenate together.
my $filecache = Tools::cachefid ("comCIk", $startGps, $stopGps);
@clkfiles = map { $filecache->{LIST}$_]} list which((($filecache->{START} <= $startGps) *
($filecache->{END} >= $stopGps)));
die "No comClk files found" unless (@clkfiles);

# cat comClIk files together
if (@clkfiles > 1){
BernTools::catcomClk($gpsClkfile, \@clkfiles);
}else {
symlink $clkfiles[0], $gpsClkfile;
}
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}
# EZ sciptList # GENPHS50PN

@scriptList = qw(GENPHS50PN);

die "Cannot process atmGps files, only opnGps files. Please use processOcc5.pl" if
($obj::occhrfiles[0] =~ /atmGps/);

if (defined($obj::occhrfiles[0]) && $obj::occhrfiles[0]) {

my $pub = PubFile->parse($obj::occhrfiles[0]);

$occantid = $pub->ant;

$obsfil1 = $obj::occhrfiles[0];

$obsfil2 = $obj::occhrfiles[1] if (defined($obj::occhrfiles[1]));
}
if (defined($obj::refhrfiles[0]) && $obj::refhrfiles[0]) {

my $pub = PubFile->parse($obj::refhrfiles[0]);

$refantid = $pub->ant;

$obsfil1r = $obj::refhrfiles[0];

$obsfil2r = $obj::refhrfiles[1] if (defined($obj::refhrfiles[1]));

}
# BEEE, —IXE with IGS clocks
elsif ($parms::proctype == 2) { # IONOSPHERE, OR deltadiff with IGS clks

# must convert full path mrfiles and Irfiles to local PUBNAME and mission for testing
# D. Hunt 1/12/2009
my $mrfilesO = eval { PubFile->parse(Dplib::simplefn($obj::mrfiles[0]))->fullpath };
my $lirfilesO = eval { PubFile->parse(Dplib::simplefn($obj::Irfiles[0]))->fullpath };
if (defined($mrfiles0) && (-s $mrfiles0) && (!defined($parms::skipmrdata))) {
my $pub = PubFile->parse($obj::mrfiles[0]);
$occantid = $pub->ant;
$obsfil1 = $mrfilesO;
if (defined($obj::mrfiles[1])) {
$obsfil2 = PubFile->parse(Dplib::simplefn($obj::mrfiles[1]))->fullpath;
$obsfil2 = undef if (I-s $obsfil2);
}
} elsif (defined($Irfiles0) && -s $irfilesO) {
my $pub = PubFile->parse($obj::Irfiles[0]);
$occantid = $pub->ant;
$obsfil1 = $lrfilesO;
if (defined($obj::Irfiles[1])) {
$obsfil2 = PubFile->parse(Dplib::simplefn($obj::Irfiles[1]))->fullpath;
$obsfil2 = undef if (I-s $obsfil2);
}
}else {
die "No MR or LR LEO Data Available\n";
}
# EZ sciptList # GENPHS50PN
@scriptList = qw(GENPHS50PN);
print "lonospheric Occultation Processing, L4=L1-L2 OR\n";
print "Delta Difference Processing with IGS Clocks\n";

## Set up necessary environment variables and the standard options hash
## for RUNBPE
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#

# EZFTE BernTools:B5setup FTEE
# Save time objects

my $tstart = $startObyj;

my $tstop = $stopObyj;

# Determine if an attitude file is available. If so, set up INP file

# and directory structure to point to it. D. Hunt 9/22/2004

# Get a list of the names of the leoAtt files from /pub needed for this run
# If leoAtt files unavailable, try getting levelO/chpAcc files

# If no attitude files found, then use default pointing

my @leoattfiles = ();

my S$attfile;

my ($Time, $Att);

# Do this in post-processing only. D. Hunt 11/22/2006
if (SENV{versionMode} =~ /post/) {
for my $dat (@dates) {
push (@leoattfiles, sort PubFile->new(FILETYPE => "leoAtt", DATE => $dat, LEO =>
$leoid)->glob);

}
} else { # For real time, only use current and previous dump files. D. Hunt 11/22/2006
my $dumpid = PubFile->parse($obj::leoPodfiles[-1])->dumpid;

my $prevdumpid = Tools::findPrevDump ($dumpid);
push (@leoattfiles, PubFile->new(FILETYPE => "leoAtt", DUMPID => $prevdumpid)->glob)
if (defined($prevdumpid));

push (@leoattfiles, PubFile->new(FILETYPE => "leoAtt", DUMPID => $dumpid)->glob);
}
if (@leoattfiles !=0) {

$attfile = "$$tmpdi/BERNLEO.ATT";

# Uncomment for old (perhaps more correct, but very slow) catleoAtt

# ($Time, $Att) = BernTools::catleoAtt(\@leoattfiles, $leoid, $attfile, $startGps-10, $stopGps+10,
"att", "rat", "sad", "ang");

# New fast catleoAtt written in C
BernTools::catleoAttFast(\@leoattfiles, $leoid, $attfile, $startGps-10, $stopGps+10);
}else { # Post-Processed, chpAcc or leoAtt
$attfile = PubFile->new(FILETYPE => "chpAcc", YR => $yr, DOY => $doy,
HR => 0, MIN => 0, DUR => 1440)->fullpath('nocreate’);
}

my @attinfo = ();
if (-s $attfile) {
@attinfo = (LEO.ATT' => $attfile);  # for createDirs
}else {
print "\nNo leoAtt files found ..... USING Default Attitude\n\n";
}

# For GPS/MET, use L1P1 phase not L1CA.
my $useli1ca = ($protomission eq 'gpsmet') ? 0 : 1;

# For GPS/MET, use L1
#my $usel1cafid = ($protomission eq 'gpsmet’) 2 0 : 1;
my $usel1cafid = 0;

# For GPS/MET, Minimum epochs
my $minepo = ($protomission eq 'gpsmet’) ? 0 : 30;
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# REFSAT for ZD case
my $refprn = ((!defined($obj::refPrn)) || ($obj::refPrn == -999)) ? 0 : $obj::refPrn;

# GPSUSER is in the CVS directory if --test is specified, otherwise its in /ops/tools/parms
my $gpsuser = $test ? "$srcdirrfGPSUSER" : "$Dplib::parmsdir/genXphase50PN/GPSUSER";

# Switch in the correct PUBNAME and MISSION. Do not use the full path
# name from the atmObj. D. Hunt 1/8/2009

$obsfil1 = PubFile->parse(Dplib::simplefn($obsfil1)
$obsfil2 = PubFile->parse(Dplib::simplefn($obsfil2)
$obsfil1r = PubFile->parse(Dplib::simplefn($obsfil1r)
$obsfil2r = PubFile->parse(Dplib::simplefn($obsfil2r)

>fullpath if ($obsfil1);
>fullpath if ($obsfil2);
->fullpath if ($obsfil1r);
->fullpath if ($obsfil2r);

PNt

my $opts = BernTools::B5setup ($gpsuser, $tstart, $$tmpdir,
{(MISSION => $missionuc,
USEL1CA => $uselica, #0
USEL1CAFID => $uselicafid, #0
MINEPO  => $minepo,# 0
LEONAME => $leoname,
LEONUM  => $leonum,
PROCTYPE => $parms::proctype,

OBSFIL1 => $obsfil1,
OBSFIL2 => $obsfil2,
OBSFIL1R => $obsfil1r,

OBSFIL2R => $obsfil2r,
GENRES  =>"$$tmpdir/GPSDATA_Q/THIS/ORB/ex.nc",
STARTDOY => $doy, # day of year

LI1 => $parms::ilink[0],
LI2 => $parms::ilink[1],
LI3 => $parms::ilink[2],
Li4 => $parms::ilink[3],
LS1 => $parms::isml4[0],
LS2 => $parms::isml4[1],
LS3 => $parms::isml4[2],
LS4 => $parms::isml4[3],
LN1 => $parms::isml4n[0],
LN2 => $parms::isml4n[1],
LN3 => $parms::isml4n[2],
LN4 => $parms::isml4n[3],

LAWINOPT => $parms::l4winopt,

INOCHKL2SLIP => $parms::inochkl2slip // 0,

IREFL3L1 => $parms::irefl3I1 // 0,

ISACLK  => $parms::isaclk,

FIXREFGAP=> $parms::fixrefgap,
FIXREFOUT=> $parms::fixrefout,
REFMAXTOL=> $parms::refmaxtol,

IDUR => $parms::idur,
NDEG => $parms::ndeg,
CFITTOL => $parms::cfittol,
IRL => $parms::intreflink,

SUBTYPE => $subType,
VERSION => $version,
SETTING => $obj::setting,
LEOID => $leoid,
DUMPID =>"1",

GNSSID  => $obj::conid,
OCCSAT  => $obj::occPrn,
REFSAT  => $refprn,
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SAMPLING => $parms::fsamp,
MAXZEN  => $parms::fmaxzen,
SATABSREL=> $satabsrel,
STARTGPS => ($tstart->get_mjd),
STOPGPS => ($tstop->get_mijd))});

$$opts{FASTMENU} = 1;  # speed processing
# $$opts{DEBUG]} = 1; # Turn off debug to reduce number of kids spawned
$$0pts{NOCHDIR} = 1;

#

## Specify and create directory hierarchy for BPE.

## (mostly just the CAMPAIGN directory).

## $tree contains a hash structure which is used by createDirs to create the necessary
## directory tree.

# Make sure session includes fiducial overlap
$tstart->inc_sec_gps(-$parms::fidOver+1);
if ($parms::proctype == 0) { # ZIRE
$tstop->inc_sec_gps($parms::fidOver-1);
}else {
$tstop->inc_sec_gps($parms::fidOver);

}
#
## Only include station info for double difference processing. D. Hunt 2/21/2007
#
my S$crdfile_string;
my @stainfo = ();
if ($parms::proctype == 0) {

my $datep = TimeClass->new->set_yrdoy_gps($date)->inc_sec_gps(-86400)->get_yrdoy_gps;

if (SENV{versionMode} =~ /real/) {

$crdfile_string = ReadFidTab5::makeBerneCrd($tstart->get_gps, '1GS00', {DISTANCE =>

3650});

}else {

$crdfile_string = ReadFidTab5::makeBerneCrd($tstart->get_gps, '1GS00', {PRECISE => 1,

DISTANCE => 3650});

}
@stainfo = (
"BERNCRD.CRD" => sub { $crdfile_string },
"BERNABB.ABB" => sub { BernTools::crd2abb ($crdfile_string) },
"BERNSTA.STA" =>sub { BernTools::igsSnx2sta($datep) }
);
}

my $pubname = defined(SENV{PUBNAME?}) ? $ENV{PUBNAME} : ‘/pub’;

# Get leoclk and leopod full paths using the correct PUBNAME and MISSION from
# environment variables. Do not use the full path from the atmobj!
# This allows one to run this in a test configuration
# D. Hunt, 1/8/2009
# 1R3I% PUBNAME Fl MISSON E8 leoclok 1 leopod HYFEEERE
my $leoClkfile = PubFile->parse(Dplib::simplefn($obj::leoClkfiles[0]))->fullpath;
my $leoPodfile = PubFile->parse(Dplib::simplefn($obj::leoPodfiles[0]))->fullpath;
my $tree =
{

STATUS => sub {}, # empty file

GPSTEMP  => {AUTO_TMP => 1},

GPSDATA_Q => {THIS => {ATM => $fidtrptext,
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DATPAN => 1,

OBS =>1,
ouT =>1,
ORB => {"GPS.CLK" => $gpsClkfile,
"LEO.CLK" => $leoClkfile,
"GPS.STD" => $gpsPodfile,
"LEO.STD" => $leoPodfile,
@attinfo,
"GPS.ERP" => $gpsPolffile},
SOL =>1, # map of Bernese names for input normal

equations files to CDAAC names
RAW => \%binexfiles,
STA => { @stainfo,
"BERNPHA.PHA" =>"cp
$pubname/$mission/config/brnFil/$phafilerel”,
"BERNCRX.CRX" => BernTools::findCrx($yr, $mission),
"LEOOCC.STA" =>"cp
$pubname/$mission/config/brnFil/${missionuc}.$occantid. STA",
"LEOREF.STA" =>"cp
$pubname/$mission/config/brnFil/${missionuc}.$refantid. STA",
"BERNSTA.STA" =>sub { BernTools::igsSnx2sta($date) },
"ITRFCODE.BLQ" => "cp $ENV{X}/GEN/ITRFCODE.BLQ",
"SESSIONS.SES" =>
sub { BernTools::B5session
("$ENV{X}/SKL/SESSIONS.SES", $tstart, $tstop) 1)}

h

# Create a directory hierarchy, including symlinks to files and directories and
# generated files under $$tmpdir according to $tree.

# BN B , WE tree B tmpdir B

BernTools::createDirs ($$tmpdir, $tree);

system "chmod -R 0777 $$tmpdir";

#
## Now call the menu program (and exit) if requested by the user
#

#.

#Useful for debug...

#chdir ("SENV{XQ}");

#foreach my $key (sort keys %ENV) { print "$key => $ENV{$key}\n"; }
#exec "gdb SENV{XQ}/menu" if ($menu);

H

MENU:

exec "$ENV{XQ}/menu $ENV{U}/PAN/MENU.INP" if ($menu);

printf "Elapsed = %5.2f\n", tv_interval ($t0); $t0 = [gettimeofday];

#
## Run all scripts in newly created processing area
#

# Set things up for debugging the specified program
if ($debug) {
$opts->{DEBUG_PGM} = $debug;
$opts->{DEBUG} = 1;
}
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my $pid = 1;
# Run all scripts
BRI
# 1T scipt! (GENPHS50PN)
for my $script0 (@scriptList) {
my ($script, $optdir) = split (\_/, $script0);
$optdir = "THIS" unless (defined($optdir));
$$opts{OPT_DIR} = $optdir;
print "Executing script: $optdir:$script...";
$$opts{FASTMENU} = 0 if |($script eq "GENPHS50PN");  # no speed processing
$Sopts{CMD_PATH} = '/ops/schrein/bin’' if (exists(FENV{OPSTOOLS}) && $ENV{OPSTOOLS} =~
/schrein/ && $script eq "GENPHS50PN");

# Run local build of GENPHS50PN if --test. D. Hunt 12/31/2008
$$opts{CMD_PATH} ="' if ($test && $script eq "GENPHS50PN");

RUNBPE->new(%$opts, SCRIPT => $script, PID => $pid++)->copyUarea->run;
printf "Elapsed = %5.2f\n", tv_interval ($t0); $t0 = [gettimeofday];
if ($script eq 'CODSPP') {
die "ProcessOcc5.pl ERROR: BAD CODSPP Solution" if (-s
"$$tmpdir/GPSDATA_Q/THIS/OUT/CODXTR.DEL");
}
}

}; # close of eval for trapping errors

#3| HEERRFAE

if (@) {
my Serrstr = $@;
# Add failed attempt to badPrf database
DBif->new->updateDB_badPrf($outfile, $errstr)->close if (!$test);
die $errstr;

}

# Update badPrf db if file not created.

# WMRFITHEIR, BIEF badPrf db.

unless (-s "$$tmpdir/GPSDATA_Q/THIS/ORB/ex.nc") {
# Add failed attempt to badPrf database
DBif->new->updateDB_badPrf($outfile, "Excess phase file not created")->close if (!$test);
die "Excess phase file not created";

}

#
## Get info from netCDF file

my $bad = 0;

my $errstr ="";

eval {
# PDF::NetCDF->New —1{& NetCDF By¥14, 5@ ncobj
$ncobj = PDL::NetCDF->new (">$$tmpdir/fGPSDATA_Q/THIS/ORB/ex.nc");
# HU8 NetCDF #14# (ncobj)f &
my $12min = $ncobj->getatt('l2min')->at(0);
my $refrms = $ncobj->getatt(refrms')->at(0);
my $refmax = $ncobj->getatt('refmax’)->at(0);
my $fidoccrms = $ncobj->getatt(‘fidoccrms')->at(0);
my $fidoccmax = $ncobj->getatt(‘fidoccmax’)->at(0);
my $fidrefrms = $ncobj->getatt(‘fidrefrms')->at(0);
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my $fidrefmax = $ncobj->getatt(‘fidrefmax’)->at(0);
# RMEEFIRENAEHE, ZEFFTAAEE errstr, 345 bad 555 1, MUMEETRERHHEBRAS
if ($12min < $parms::minrefl2snr) {
$errstr .= "Failed: LOW L2 SNR ON REFERENCE LINK: $I2min < $parms::minrefl2snr";
}
if ($refrms > $parms::refrmstol) {
$errstr .= "Failed: BAD L4 RMS FOR LEO REFSAT LINK: $refrms > $parms::refrmstol";
}
if ($refmax > $parms::refmaxtol) {
$errstr .= "Failed: BAD L4 MAX RESIDUAL FOR LEO REFSAT LINK: $refmax >
$parms::refmaxtol";
}
if ($fidrefrms > $parms::fidrmstol) {
$errstr .= "Failed: BAD L4 RMS FOR FIDUCIAL REFSAT LINK: $fidrefrms > $parms::fidrmstol";
}
if ($fidoccrms > $parms::fidrmstol) {
$errstr .= "Failed: BAD L4 RMS FOR FIDUCIAL OCCSAT LINK: $fidoccrms > $parms::fidrmstol";
}
if ($fidrefmax > $parms::fidmaxtol) {
$errstr .= "Failed: BAD L4 MAX RESIDUAL FOR FIDUCIAL REFSAT LINK: $fidrefmax >
$parms::fidmaxtol";
}
if ($fidoccmax > $parms::fidmaxtol) {
$errstr .= "Failed: BAD L4 MAX RESIDUAL FOR FIDUCIAL OCCSAT LINK: $fidoccmax >
$parms::fidmaxtol";

}

if ($errstr) {
$bad = 1;
}else {
$errstr = "OK";

}

# Write to netcdf file.

# IBHEHBREFAZEA NetCDF ERAFHF
$ncobj->putatt (Socctag, ‘fileStamp'); # add complete occ id as global attribute
$ncobj->putatt ($parmsfile,'parmsfile'); # add parameter file name as global attribute
$ncobj->putatt (UCAR/CDAAC','center'); # add processing center as global attribute
$ncobj->putatt ($bad, 'bad");
$ncobj->putatt ($errstr, 'errstr');
$ncobj->close;

—_~ o~~~

|3

# SIHEERAR

if ($@) {
$errstr .= "Failed: Cannot read netCDF file: $@";
system "mv $$tmpdir/GPSDATA_Q/THIS/ORB/ex.nc $outfile.unreadable";
# Add failed attempt to badPrf database
DBif->new->updateDB_badPrf($outfile, $errstr)->close if (!$test);
die $errstr;

}

# WMRHITEEER, BIFEH badPrf db.

if ($bad) {
print "Badness found: \n$errstr\n”;
# Add failed attempt to badPrf database
DBif->new->updateDB_badPrf($outfile, $errstr)->close if (I$test);
die $errstr;

}
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# Write file to pub, print "FILE CREATION".

# 33 File.

system "rm -f $outfile" if (-e $outfile);

system "mv $$tmpdir/GPSDATA_Q/THIS/ORB/ex.nc $outfile™;
print "FILE CREATION: ", Dplib::simplefn($Souffile), "\n";

#

## Update the database for this occ

#

# MREEZ , AL TEN UPDATEDB
UPDATEDB:

# update the database
DBif->new->updateFromFile($outfile)->close if (!$test);
print "Done\n";

exit;
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