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1 Anpovpyia ektedéopov (build/compile) tng Libradtran 2.0 o¢
GNU/Linux.

To moapadetypa avtd éxel epappootel oe Aettovpylkd cvotnpa Debian kot PBacileton otig
odnyieg mov Ppickovron oTig wWoTooeAideg www.libradtran.org/doku.php?id=download xou
www.libradtran.org/doc/INSTALL.

1.1 Eykatdotaon fifAiodnkov (libraries) cuotripotog.

ExT0g a6 Tar epyohela TOL TEPLYPAPOVTAL OTLG 0ONYLES, elva avaryKoeg Kot KAroleg aAAeg
BipAiobrikeg yioo voo propet var yivel compile Tov exkteAéopov uvspec. H eykatdotaot toug

pitopel va yivel pe Tnv evToAn:

sudo apt-get install 1ibgslO* netcdf-» libnetcdf*

1.2 EykotdoTaon Tov uvspec 6TO0 GUGTNHC.

To exteAéoylo ov dnpovpynOnke pmopel va yivel Sibécipio 6To GOVOAO TOL GLOTHHATOG

Balovtag éva link tng Béong Tov 6T0 PAKELO TOV APYELWOV CLGTHRATOC.

sudo 1ln '/path/to/libRadtran-2.0-64/bin/uvspec' '/usr/bin/uvspec'

To PBrjpa ccvtd dev eivan amapaitnTto, aAAd SleVKOAVVEL TNV EKTENEST) TOV apyeLOV atd oTToLo-
dMoTE ONELD TOL GLUOTHHATOG XWPLG TNV AVAYKT) VAL X PTOLHOTOLOVHE OAOKAN pT) T Stxdpopn
(full path) Tov apyeiov.

1.3 ExtéAeon Tov uvspec.

Katda tnv extéleon tov uvspec, To apyelo xperdletor va dafaoel pio eLpit amd ToPOopETPLKA
apyxela mov Ppickovtatl otov edkelo tng libRadtran. H Béon twv apyeiov avtov propel va
d00el wg pio Tapdapetpog mepiPdArovtog (environmental variable). Avto yivetou eite opilo-

VTAG TNV TIpLv TNV ektéleon, eite Palovtdag tnv otig pubpicelg Tov shell Tov cvoTipaTog.

export LIBRADTRAN_DATA_FILES='/location/of/libRadtran-2.0-32/data/'

Katda tnv extéleon tov uvspec elval TpoKTikO VoL XPT|CLHLOTTOLOVHE EVOL KATAAANAX TTPOETOL-
pHoopévo apyeio elocddov (.inp) kot v amoBnkedovpe Ta atoteAécpaTa Ge Eva apyeio eE6d0V
(-out). To metvyaivovpe avtd KAvovtag xprion tng duvatdtntag redirect’ tng elcddov (stdin

“<”) xau €€68ov (stdout “>”) Tou exteAéoipov.

uvspec < '/input/location/clear_atm.inp' > '/ouput/location/clear_atm.out'


http://www.libradtran.org/doku.php?id=download
http://www.libradtran.org/doc/INSTALL

2 Tlap&AAnAn ektédeon tov ‘uvspec’ oe Bash shell.

[TepiocoOTepa KoL O TPOS YT apyeia prtopovv va BpeBovv edw: github.com/thanasisn/IStillBreakStuff/tree

O tapakatw pédodot éxouvv dokipaotel ot mepiPparrov GNU/Linux ko Windows (Cygwin).
OewpoOpe OTL 1) EKTEAECT] YIVETOL O€ EVOLY DTTOAOYLOTT) TOL 07T0i0VL BéAOVpE VO AELOTTOL|GOVLE
OAOUG 1] HEPLKOVG ATTO TOVLG TLPTVES TOL eEEEPYAOTH TOV. Me KATTOLEG TPOTOTOLNGELG KAl
oyxedioom, oL AVGELG AUTEG LTTOPODV VAL EPAPHOCTODY TAVTOYPOVA KOl G€ TEPLGCOTEPOVS LITO-
Aoyiotég, de Ba avapepBoipe Wiaitepa oe avtd SLOTL LTGpyoLV e€etdikevpéva epyodeio yio
avth v dovAeld, 6mwg: GNU parallel (shell), PPSS (shell), HTCondor, dispy (python), snow
(R) k. A.m.

Ko o115 800 meputtooelg, mpémel va vmdpyovv éTotpa o apyeio etaddov (.inp) Tng libRadtran.
O 1pomog mapaywyng Tovg, de Bo pog amaoyoAnoel, kabmg Propel vor Yivel e T TPOTL®-

peva epyadeior Tov YproTn.

2.1 TlapaAAnlomoinomn pe Tn XPnon Tng EVIOANGg xargs.

Y& autv TV epintwon xpnotpomototpe dvo Bash script, To mpoto (xargs_uvspec_worker.sh)
elvort vTevOLVO Yo pio EKTEAEST) TOVL uvspec He TIG KATAAANAEG TapapETPOLG (arguments).
To &A)o (xargs_parallel.sh), éxeL tnv opydvwon g taptidag epyocidv mov Bo exteleaTodv
amd TNV evioArn xargs. H evtoAn xargs éxel tnv dvvartotnta v mopoakoAovdel, petagd
GAAWV, TNV XpNoT TV TUPHVEV Tov enefepyaotr), KabOg kol va eAEyXeL TNV ekTéNEOT)

TTOANATTADV EVTOADV.

2.1.1 Apxeio xargs_uvspec_worker.sh

#!/bin/bash

## Worker to rTun one instance of uvspec, this ts to be used by another script

## get arguments
OUTDIR="${11}"
ERRDIR="${2}"
total="${3}"
Tic="${4}"
INPUTF="${5}"
cntt="${6}"

## file to log this run
logfile="/path/to/a/log/file/JOB_$(date +"JF").log"


https://github.com/thanasisn/IStillBreakStuff/tree/main/libradtran
https://www.gnu.org/software/parallel/
https://github.com/louwrentius/PPSS
https://research.cs.wisc.edu/htcondor/
http://dispy.sourceforge.net/
https://cran.r-project.org/web/packages/snow/index.html

## set libradtran exzecutable path
UVSPEC="/path/to/uvspec"

## check how many arguments

if [ $# —ne 6 ] ; then echo " 6 arguments needed" ; exit 1 ; fi

## input base file name

fname="$ (basename $INPUTF)"

## out and error file names
OUTFIL="${0UTDIR}/${fname’;. *}.out"
ERRFIL="${ERRDIR}/${fname’,. ¥} .err"

## print some info while running

TOT=$(echo "scale=1; (($cntt*100/$total))" | bc)
ETA=$(($(($((total-cntt))*$(($(date +%s%N)-Tic))/60000000000))/cntt))

printf " bs %5s/$total ¥5sk% ETA: %4s min\n" $((total-cntt)) $cntt $TOT $ETA

## keep a log of what happened
echo "$(date +"JF %T") $fname $cntt" >> "${logfilel}"

#### HERE IS THE HEAVY LOAD ####

#A##TESTH### First try this to check what will rTun
echo "(( "${UVSPEC}" < "${INPUTF}") | gzip > "${OUTFIL}.gz") 2> ${ERRFIL}"
sleep $((RANDOM/5+2))

## Then use this to run the load
#(( "${UVSPEC}" < "${INPUTF}" ) | gzip > "${OUTFIL}.qz" ) 2> ${ERRFIL}

exit O

2.1.2 Apxeio xargs_parallel.sh

#!/bin/bash
## Exzecutioner of uvspec worker, this is used to run multiple script instances

## EDIT all paths to full paths

## this will Tun a uvspec

WORKER_sh="./xargs_uvspec_worker.sh"



## I1/0 folders

INPDIR="/path/to/files/for/INPUT/"
OUTDIR="/path/to/files/for/0OUTPUT/"
ERRDIR="/path/to/files/for/error/"

## Cores to use

cores=38

#A##TESTHA## DELETE THIS TEST VARIABLE
INPDIR="/home/.../LibRadTranM/clear_H20_LAP/DATA"

## initial files count

total="$(find "${INPDIR}" -type f -iname "*.inp" | wc -1)"

## ask to continue

echo "" ; input=0

echo -n "Found $total input files continue (y/n)7: "

read —n 1 input ; echo

if [ "$input" == "y" -o "$input" == "Y" ] ; then
printf ""

else
echo "exit now.."; exit 2

fi

## set some wartiables

Tic="$(date +}s%4N)" ## keep time

Tac="$(date +"%F %T")" ## keep time

cntt=0

#### THIS IS THE PARALLEL TRICK ####
## run all input files through the WOURKER_sh
find "${INPDIR}" -type f -iname "*.inp" | sort | while read line;do
echo "$line" "$((++cntt))"
done | xargs —n 2 -P "$cores" "$WORKER_sh" "${OUTDIR}" \
"${ERRDIR}" "$total" "$Tic"

## you are done, print end report
T="$(($(date +)s%N)-Tic))"
S="$((T/1000000000))"
M="$((T%1000000000/1000000)) "

echo nn



echo " ____UVSPEC_runs_finished ___"

printf "DONE in: %02d %02d:%02d:%024d.%03d <\n" \
"$((S/86400))" "$((8/3600%24))" "$((S/607%60))" "$((S%60))" "${M}"
echo "From : $Tac"

echo "Until : $(date +"%F T")"

exit O

Znpeiwon: Ta Tponyodpeva mbavotata B tpé€ovy oTov mistral.

ITpoooxn: Axdua kau av oTapatijoer To kKUpLo script, or workers Qo cuveyioovy va Tpéyovv, omote

TPETeL var EEPETE TG PITOPEL Var oTaaTHOEL Evr Script ov Tpéxel ato background!

2.2 TNapaAinlomoinon pe tn xpnon sub-shells oto background kot tng evtoAng

wait.

Ed xdvoupe xprion piog amtAng TeXVIKNG eAEYXOU TOL apLlOpoD TV uvspec TOL EKTEAODVTOL
a6 tov vroloytoth. H Aoyikn mov epappolovpe eival, va HeTpOVLE TIG EKTEAECELG TTOV £XOLV

YLVEL KL VOU TTEPLHEVOUHE VAL TEAELWOGEL KATTOLAL OLTTO QLUTEG TTPLV EEKLVI)GOVE TNV ETTOHEV).

2.2.1 Apxeio execute_in_subshells.sh

#1/bin/bash
## Simple parallel exzecution in bash
## Test it before use. This can not be stopped with 'ctr+C'.

## ALl processes are sent to the background.

## libradtran exzecutable
UVSPEC="/path/to/uvspec"

## folders

INPDIR="/path/to/files/for/INPUT/"
OUTDIR="/path/to/files/for/0OUTPUT/"
ERRDIR="/path/to/files/for/error/"
LBRDAT="/path/to/libradtran/data/folder/data"
## file to log this run
logfile="/path/to/a/log/file/JOB_$(date +"%F_%T").log"
## parameters

cores=4 ## cores to use

prs=1 ## counter of concurrent processes



## ensure folders exist
mkdir -p "${OUTDIR}"
mkdir -p "${ERRDIR}"
## export libradiran data files path this may be redundant
export LIBRADTRAN_DATA_FILES="${LBRDAT}"
## count files
total="$(find "${INPDIR}" -type f -iname "*.inp" | wc -1)"
## ask to continue
echo "" ; input=0
echo -n "Found $total input files continue (y/n)7: "
read —n 1 input ; echo
if [ "$input" == "y" -o "$input" == "Y" ] ; then
printf ""
else

echo "exit now.."; exit 1

fi

cntt=0 ## count total runs
((cores—-)) ## start from zero
Tic="$(date +%s%N)" ## keep time

Tac="$(date +"JF JT")" ## keep time

## list all input files
find "${INPDIR}" -type f -iname "*.inp" | while read line; do

((cntt++)) ## increase count
fname=$ (basename "$line") ## input file-name
INPUT="$1line" ## input file-name full path

OUTPUT="$0UTDIR/${fnamey. ¥} .0UT" ## output file-name full path

ERROR="$ERRDIR/${fname’,. *}.err"  ## error file-name full path

## print some info

TOT=$(echo "scale=1; (($cntt*100/$total))" | bc)

ETA=$(($(($((total-cntt))*$(($(date +%s%kN)-Tic))/60000000000))/cntt))

printf " %5s %5s/$total %5s%% prs: %2s  ETA: %s min\n" \
$((total-cntt)) $cntt $TOT $prs $ETA

## keep a log of what happened

echo "$(date +"F %T") $fname $cntt" >> "${logfilel}"

#### uncomment to choose output with gzip compression

# ( ( ( "${UVSPEC}" < "${INPUT}" ) | gzip > "${OUTPUT}.gz" ) 2> $ERROR ) &



#### uncomment for output without compression

# ( ( ( "${UVSPEC}" < "${INPUT}" ) > "${OUTPUT}" ) 2> $ERROR ) &

#### uncomment for output without compression and

#### export libradtran data path this may be redundant

# ( ( ( export LIBRADTRAN_DATA_FILES="${LBRDAT}"

# "${UVSPEC}" < "${INPUT}" ) > "${OUTPUT}" ) 2> $ERROR ) &

## Throttle execution. This keeps script from running everything at once!
if (( ++prs > cores )); then

wait

((prs--))
fi

done

## watt for the last of the runs after the loop ends
for i in $(seq 1 $cores); do; wait; done

## print end report

T="$(($(date +%s%N)-Tic))"

S="$((T/1000000000)) "

M="$((T%1000000000/1000000)) "

echo nn
echo " ____UVSPEC_runs_finished____"
printf "DONE in: %02d %02d:%02d:%02d.%03d <\n" \

"$((5/86400))" "$((8/3600%24))" "$((S/60%60))" "$((S%60))" "${M}"

echo "From : $Tac"
echo "Until : $(date +"Y%F JT")"

exit O

Znpeiwon: Avto mbavotata de Oa Tpé€el oTov mistral Adoyw Siaepopdv oTig ekdoOCELS TNG wait.

AovAevel oe diarvopég Debian.

IIpocoxn: [ va 10 otauatoete TPEmel Vo TEPUATIOETE OAeS TIG dlEpyacies mov yivovral aTo
background xou 61 pévo avro to script (ctrl+C). I't’ avto mpémer va Eépete medg Tepparilovral

epyaoies arov background.

2.3 ITopaAAinAormoinon pe tn XpNomn Tov GNU parallel.

Me 10 parallel (GNU parallel) propoUpe Vo XPrGLLOTTOLGOVHE TOAAATTAODS TTUPTIVES EVOG

LITOAOYLOTH], AAAG Kot TTePLoGOTEPOLG autd évary vitoloyiloth] (cluster). To parallel eivow oTtnv
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ovoia évag diaxelplotrg ekteAécewv (job scheduler). Ta emopeva mapadeiypata eivat icwg 1
TLO QLTTAOTTOLNHEVT] TTOLPOETPOTTOLNOT) TTOL HITOPOVLE Vo kKAVvoUpe. [t tio oOvBeteg mepLto-

oelg Oelte TaL eYXELPLOL TWV TPOYPAPUATOV.

2.3.1 INapapetpomoinon cluster.

T vae €xel tpdoPaot 1o parallel GTOVG LITOAOLTTOVS LITOAOYLOTEG, XPELXLETUL TTPOTX VO

puBpicovpe To ssh woTe va popet va fpet Tov LILOAOUTOVG LITOAOYLOTEG GTO diKTLO.

2.3.1.1 Configure network.

O1 vroAoylotég pmopet va fplokovtat 6To Tomiko pag diktvo 1) va éxovv atabepr] dievBuvon
IP, omtote yperdletan ehdyiotn pvbuion. Eite, va éxovpe pubpiopévo kamowo VPN wote va pn
xpeLaletal va pog oo yoAel 1) epintwon tng pn otadeprg dievOuvvon IP 1) tng petakivnong

TOUL LITOAOYLOTH o€ GAlo Siktvo (.. laptop).

2.3.1.2 Configure ssh.

[IpémeL va éxovpe mpocPact oe k&be vToloyloTr pécw ssh kat Tn xprion kAewdiod ywpig
TNV avayKn elooywyng kwdukov. H dtadikacio pvBuiong eivar edkoAo va Bpebei oo internet
Yéyvovtog m.y. ‘passwordless authentication ssh keys”. Met& ad avtd mpémel v propeite
v éxete mpocPoact oe kGbe €vav amd TOLG LITOAOYLOTEG EKTEAMVIAG TNV EVTOAN TL.Y.
ssh user@155.207.10.10 -i .ssh/libradtran_cl.pri ywpig va elodyeton kKwdukd. Omov
“155.207.10.10” eivor 1) Béom Tov vtodoyloth oTo diktvo kou “libradtran_cl.pri” To apyeio Tov

TPOoWILKOV KAeWSL00 pdcPaocmg (private key).

I v opyavecovpe to cluster xpeldletot val GUPTANPOGOVHE EVOL TTOLPOHETPLKO apXeLo TOV
ssh 61tov Ba avapépovtan 6ot oL vtoAoyloTég Tov BéAovpe va yprotpomotjcovpe (default file
.ssh/config). Av 6Aa yivouv cwotd Ba prropolpe vo cuvdedpaote pécw ssh divovtag povo
TO OVOHO TOL LTTOAOYLOTH T.X. ssh machine_1. Avto, emtiong Ponbael ToAD, 6Tn yevikoTepn
OVTIHETOTLON TV TPOPANUATWV TOL propel va TPoK DYoLV, QALK KOL GTNV TOPUHETPOTTOL-

nomn tov k&be vITOAOYLETH Yot TNV dOVAELX TTOL CKOTEDOVE VO TPEEOUVLE.

[Mapaderypo apyeiov .ssh/config

Host machine_1
HostName 155.207.10.10
User user

IdentityFile ~/.ssh/machinel.pri
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Host home_pc
HostName 10.10.10.1
User athan

IdentityFile ~/.ssh/libradtran_cl.pri

Host laptop
HostName 10.10.10.2
User athan

IdentityFile ~/.ssh/libradtran_cl.pri

2.3.2 TNapapetposwoinon Tov parallel

Aol 0 kevTplkOg LITOAOYLOTHG €xeL TPOGPacT 6e OAOVG TOL AAAOVG PéCw ssh, apkel Eva
QATTAO TTOUPOPETPLKO OPYELO Yiot TO parallel, pie TOL LITOAOYLOTEG TTOL BEAOULE VA XpTGLLOTTOL-

noovpe oo cluster.

310 mapakdTw opyeio, dnAwvouvpe 0Tt To cluster Oa éxel Técoeplg vToloyloTéc. Me To oUp-
Bolo : elval 0 KEVTPLKOG LTTOAOYLOTHG, OTTOL OL TUPNVEG TOL avayvwpilovton avtopata. O
aplOPOC TPLV TO GVOpA TOL LITOAOYLOTH dNAWVEL TOLG TLPTVEG TOL enteEepyaatr) ov Oa eiva

dwabéopol amd tov kabe vtoloyloTH.

[Moapdadertypo apyeiov .parallel/hosts

4/machine_1
2/home_pc
2/laptop

2.3.3 Xpnon parallel

Eva mapdderypa ektéleong tov parallel. H xprion TV Tapopétpwv ovolDETOL GTO
manual g evtoAng. ESd ypnoyomolovpe évav mupnva and k&Be vroloyiotr tou cluster,
omov Ba tpé€ouvpe TIg evtolég mov Ppiokovtal oto apyeio jobs.list. Omov to apyeio
optimise_worker_v1.R maipvel 000 TOPUPETPOVG TTOL TIC XPTOLHOTOLEL Yo var TPEEEL Eva
e0POg ToPOPETPWV otd pioe GAAN Alota epyooiodv. Etol éyovpe ywpioel v cuvoAki
epyocio oe ekteAéoelg 100 pikpoOTEPWVY EPYAOLOV TOL arvaldéTovpe oe kGbe LITOAOYLGTH] TOV

cluster.
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parallel \
1 \
\
\
/home/athan/Aerosols_03/DATA/par.out
/home/athan/Aerosols_03/Libradtran_modeling/par.resume.file \

~/.parallel/hosts \
/home/athan/Aerosols_03/Libradtran_modeling/jobs.list

Apyxelo jobs.list.

/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 1 100

/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_vi.R 101 200
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 201 300
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 301 400
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 401 500
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 501 600
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 601 700
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 701 800
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_v1.R 801 900
/home/athan/Aerosols_03/Libradtran_modeling/optimise_worker_vi.R 901 1000

2.3.4 Xvuyxpoviopog/peTaopd apxeiwy.

Avahoya pe Tn AOYLKT TNG €QPAPHOYNG TNG TapaAAnAomoinong, eivar AlyoTtepo 1) meplocod-
TEPO QITAPALTNTO VO HETAKLVOUVTOL atpXeior HETOED TV LTTOAOYLOTOV. AVTA To ap)elor ptopet
va elvon apyeio mpog emeEepyooia, ekteAéoipa 1) apxeio amotedeopdtwv. To parallel €xet
KOToLeG TETOlEG OLVATOTNTEG, AAAA €lval lowg o e0KOAO va xprotpomolnBel koo o
eEeldLcevpévn epappoyn. Ae Ba avalboovpe TV epappoyr) Tovg dAA& Ba Sdoovpe KATTOoLEG

1déec.

unison: Ap@idpopa cuyyxpovilel apyeio peta€d vroloylotov (6oa xperdlovtat), ToAAEG dv-

VATOTNTEG TTOLPAETPOTTOLNONG.

rsync: Svyypoviler apyeia peta€d voloylotov (6o xpetdlovtat), BedtioTomompévo otn

HETaQOP& apyeiwV.
owncloud: Cloud server am60eong apyeiwv, propel va eykatactobel oe omolovdnmote vo-
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AOYLGTI) Kol 0L DTTOAOLTTOL VO GLYYPOVILOVTOL OITTO ALTOV.

nfs: Aiokog dikTO0oUL, 6TOV 0TTOl0 GLVEEOVTOL OAOL OL LITOAOYLGTEG KOl TOV XPTGLULOTTOLOVV G

TOTTLKO.

[Ipopoavmg, vitdpyxovv kot dAAoL TpoToL, Kot Omola emhoyn eEaptatot amd tnv dapbpwaon

7OV dKTVOV, TOLG SLabéaipovg TOPoOLS Kol ToV eMtOLUNTO 6TOXO.
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3 Extéleon tng libRadtran ce HPC cluster.

3.1 Ewayoyn

Eav éyovpe tnv dvvatotnta, va ypnoitonoijoovpe to HPC grid tov mavemioTnpiov,
HITOPOVHE VO €KTEAEGOUHE TTOAD HEYAAO OYKO TTPOGOHOLOCEWV TNG okTLvoPoAiag otnv
atpocporpo pe tnv libRadtran, oe pucpo xpovikod didotnpa. a tov oxomd avtd eTIGEaE
peplkd epyaleia, Too omoiar Ponbovv on yprion tov cvotnpartog Portable Batch System

(PBS/Torque) mov eAéyyeL TV eKTEAEDT) KO TOV KATOHEPLOPRO TWV EPYOCLOV 6TO grid.

Tevikd, Oa avapepopacTe oe pia ektéAeon Tov uvspec (ekTeAéoipo apyeio tng libRadtran) wg
pio ave€aptnn ‘epyacia’ (job), apol avtr e€aptdtar povo ard pic tpokobopiopévn opddo
TOPOPETPOV. AUTEG OL OPASES TTXPOAUETPWV ATTOTEAODV pict AlGTO TOAAATTADV £PYACLOV TIG

omoieg avabétovpe oto PBS va extedéoel. Oa avapepOpacTe e AUTEG WG TOPTION EPYATLOV
(batch job).

Mropovpe va xwpicovpe Tnv OAn dadikacion o€ TPeLg PACELS.

1. Anpovpyia Tng AMloTo TOPAPETPWVY TPOS EKTEAEDT).
2. AvaBeon tng extéleong oto PBS.

3. Enekepyacio/dixyeipion TV amote Aecpatov.

Avaloya pe TIG otVAYKEG, Ol PACELS QUTEG ETMTAVOAOUPAVOVTAL KUKALKA HEXPL VO EXOVHE TOL
emBopnta dedopéva. T'V avtod, eivor kahd vo AdPoupie KOOl PETPOL KALTA TNV TPOETOLHAG L
g akolovbiag Twv phoewv (workflow) dote va amogiyovpe tpofArpata kot va StevkoAv-
VOULE TNV TTapaywyn kot dtoxeiplorn Twv amotedecpatwv. Ae Oa avagpepBoipe Wiaitepa oe
aLTO, aAA& £x0UpE PPOVTicEL WOTE Vo LITAPYEL emapkég logging ko TapakoAovOnon ce O
Ta 6TAdI TNG StadLkaciog OoTE VO HITOPOLY VO EVTOTLETOOV £VKOAQ T TPOPATIHATA KO VO

dtopBwboiv.

3.2 Av&0eon tng extéAeong oto PBS grid.

3.2.1 Extéleon tng evtoAng uvspec (libRadtran) wg pia epyaacia (job).

Xpnowomotovpe éva script (LBT_PBS.sh) oe Bash to omoio avalopfavel va kadécel To ekTe-
AEGLHO uvspec HE TIG TOPAPETPOLS TTOL TOL divel To cvotnpa PBS. Autd to apyeio Ba exte-
Aeotel oe k&b Tupnva, amd Toug dabéoipoug kot etvar vITevBLVO yia TNV OAOKApwET) piag
TPOGOROLWOTNG Kk TLVOPOALAG TOL HOVTEAOU.

O mapdpetpol (arguments) mov déxetal arvtod TO Sscript elvat Técoepls.

1. Libradtran file path: o pd&xelog 6mov Bpickovtan ta apyeio tng libRadtran.
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2. Libradtran output folder: o pakerog 6mov B amrobnkevTodV T TAPAYOpEVA Crp)Eio.

3. unique id: povadikdg deiktng yio va xpnopomonfel 6to dvopa twv apyeiwv kdbe ep-
yaoiog.

4. serialized string with uvspec options: piot AéEn pe 6Aeg Tig TapapéTpouvg o xpetdletort

VoL 0plooUpE o€ plo EKTEAEST) TOL uvspec.

O tpo6TTOg TTOL €XOUVHE EMAEEEL YL TNV ITOGTOAN TWV TXPOUETPWV GTO UVSPEC VAL 1) YPO-
Hikoroinot) toug (serialization). Avtd emitpémel Tnv Yprion omoLtodnmote KATAAANAWY Topo-
pétpwv tng libRadtran ywplc kopio tpomomoinoen avtol Tov apyeiov. AuTO TO TETLXAIVOULE,
EXOVTAG KWOLKOTOLOEL TNV eppnveia Tov GUPPOAOL @ WG VEX YPOUUT KL TOL @@ wG TOV Y-
poKTpa TOL KeVOL. Me arvutov Tov TpoTo kabe apyeio elcddov (.inp) propel va otadel wg pio

AEEN. T mapaderypa, 1 AEEN:

atmosphere_file@Qaattmmoo=afglms.dat@source@@solar@@ssoollaa=kurudz_1.0nm.
dat@mol_modify@@03@0290@@DURalbedo@@0.050@s5za@0@26@altitude@@0.0626941680Crte
_solver@@sdisort@number_of_streams@@6Q@wavelength@02500@5025@pseudospherica
l@quiet@

Ba petatpomel oto apyelo elgddov (.inp):

atmosphere_file /mnt/.../libRadtran-2.0.1/data/atmmod/afglms.dat

source solar /mnt/.../libRadtran-2.0.1/data/solar_flux/kurudz_1.0nm.dat
mol_modify 03 290 DU

albedo 0.05

sza 26

altitude 0.062694168

rte_solver sdisort

number_of_streams 6

wavelength 250 5025

pseudospherical

quiet

3.2.1.1 Apyeio LBT_PBS.sh.

370 TPADOTO KOUPATL TOL script eAéyyovpe av OAeg oL mapdypetpot éxovv dobei kavovikd ad
70 PBS ko TpoeTolpdlovpe To OVOPATA TV apXeLwV e TNV TAN PN ToLg dadpopr] oto dloKo.
#!/bin/bash

libpath=$1  ## Libradtran file path .../libRadtran-2.0/

workdir=$2 ## Libradtran output folder for this model family
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jobid=$3 ## unique id for this run
options=$4  ## serialized string with uvspec options
## expand file paths
UVSPEC="${1libpath}/bin/uvspec"
DATA="${libpath}/data"
WPTEMP="8${workdir}/clearwaterLAP"
## have libRadtran path?
if [ -z "$libpath" ]; then
echo "Empty variable 'libpath'"
exit 2
fi
## check exzecutable location
if [ ! -f "$UVSPEC" ]; then
echo "Can not find uvspec" ; exit
fi
## check data folder location
if [ ! -d "$DATA" ]1; then
echo "Can not find data folder $DATA" ; exit
fi
## have working dir path?
if [ -z "$workdir" ]; then
echo "Empty variable 'workdir'" ; exit
fi
## check working folder location
if [ ! -d "$workdir" ]; then
echo "Can not find working folder $workdir" ; exit
fi
## have jobid?
if [ -z "$jobid" ]; then
echo "Empty variable 'jobid'" ; exit
fi
## have libratran options?
if [ -z "$options" ]; then
echo "Empty variable 'options'" ; exit
fi
## create working folder
mkdir -p "${WPTEMP}"
## files for this job
INPUT="${WPTEMP}/LBT_${jobid}.inp"
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OUPUT="${WPTEMP}/LBT_${jobid}.out"
ERPUT="${WPTEMP}/LBT_${jobid}.err"

3

211 cLVEXELX HOPPOTTOLOVHE TIG TtopapéTpoug TG libRadtran oe éva katdAAnAo apyeio “inp”.
## create input file
( echo $options | sed 's/00/ /g' | sed 's/@/\n/g' | while read line ;do
echo $line | sed "sO@aattmmoo=Q"$DATA/atmmod/"0Cg" \
| sed "sOssoollaa=0Q"$DATA/solar_flux/"Gg"
done ) > $INPUT

ExteloVpe 10 uvspec mapamépmovtag to KAtdAANAa apyeia (e.o6dov, €080V kaL cPaApd-
TOV) KOL 0TV TEAELDOOEL ) EKTEAEST) TOL GUPTTLECOVE TO ap)elo eE6Sov. H aupmieon Ponbaet
oto va pewwbel to péyebog twv apyeiwv amoTeAeopATOV OAAA KL GTH HETAPOPA TOVG OTTO

TOV UTTOAOYLOTH TTOV €KOLVE TNV EKTEAEGT], GTOV LITOAOYLOTH EAEYYOU.

#### ready to run uvspec

tic=$(date +"%s")

loa="$(uptime | grep "load .x")"
export LIBRADTRAN_DATA_FILES=${DATA}

( $UVSPEC < $INPUT > $0UPUT ) >& $ERPUT
wait; wait

gzip $OUPUT

tac=$(date +"/s"

AmoBnkevovpe kdoleg emmpocOeteg TANPOPOPieG OYETIKA e TOV XPOVO EKTENEGTG KOL TO

OUGTNHA GTO OTOLO £YLVE, OOTE VX TLG X PTCLLOTOL)COVHE GE TEPITTWOT) COUAUATWOV.

## helpful info for this run and uvspec error collector
( echo $loa

uptime | grep "load .*"

echo "hostname=$(hostname)"

date +"%F %T"

echo $tic

echo $tac ) >> $ERPUT

exit O

3.2.2 Tpogodooia maptiduag epyacimv oto grid.

T voe avaBécovpie pio aptida epyaociov (batch job), ypnoyorolotpe éva mapapetpikd ap-

x€elo (submit.pbs) to omoio mepiéxel ko opilel TG TapapéTpoug extédeot g moptidac. Edw,
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koBopilovtal oL TapdpeTpoL oL EAEYYOLV TOV TPOTO ekTeheong Tng Alota epyaoiov. Ta
TopadeLypa, To g Ba yivel ) ava@opd kotd tnv ektédeon, 1) Stayeipion Tov Aabov (error

handling) k.

To apyelo avTd €xeL TALTOXPOVA TNV AELTOLPYLA TOL TOPOPETPLKOD apyeiov yia To PBS. AAAG,
ko v Aettovpyio Bash script mov to extelel to PBS mpoxepévov va yprnoyomotoel to

TEPLEXOPEVO/AUTOTENEC UK TWV EVTOARDV TOV.

To deiypo apyeiov mov mapabétovpe pmopet v xpnoipomotnbel, eite yix TNV pepLkn eKTé-

Aeon/dokiun plog TapTidag epyacLodV, 1) Yo TNV TANPT) EKTEAEST) PLOG TOPTIONG.

3.2.2.1 Apyxeio submit.pbs.

Ou oelpég mov Eekivouv pe ‘#PBS’ apopoidv mapopétpoug (arguments) 7ov xproyporolodvTon
and v evtoAn gsub tov PBS. Ilepicodtepeg Aemtopépeteg oto manual tng evroAng (man

gsub).

#!/bin/bash
#PBS -N clearatm

#PBS -7 oe
#PBS -q see
#PBS -M at...ys@gmazl.com
#PBS -m abe

#PBS -1 modes=1:ppn=1
#PBS -0 condorlog/run.log
#PBS -t 1-10

Ot petaPAntég mov Eektvodv pe PBS_* maipvouv Tiun amd 1o cvotnpa PBS xatd tnv ekté-
Aeon v aveEdptntov epyactodv (jobs). Edw, wg epyacio voeital 1 ektéleon Tov apyeiov
LBT_PBS. sh He TIG KATAAANAEG TXPAHETPOLG KL PUOLKE QLTO elval oL B kadéoel TeALKA
10 uvspec. OAa Tar voAoTa kKaBopilovv TNV avéovpon TV TaPAPéTpwV amd v Alota
EPYUOLOV KAL 1) KATOYPAPT] TNG TPoddoL TG Taptidag oe apyeto.
jobhomedir="/mnt/.../LibRadTranM/clear_water_pressure_ozone_LAP meas/"
joblogfile="${jobhomedir}/condorlog/clearwatermeas_$(date +"JF").log"

echo $PBS_O_WORKDIR >> "${joblogfile}"

cd "$jobhomedir"

## parse arguments from file

args="sed "${PBS_ARRAYID} p" jobs_args.list’

arglist=($args)

argl="/mnt/lapmg_a/.../libRadtran-2.0.1/"
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arg2="/mnt/lapmg_a/.../LibRadTranM/clear_water_pressure_ozone_LAP_meas/"
arg3=${arglist [0]}
argd=${arglist[1]}
(  echo $(hostname) $PBS_0_HOST $PBS_SERVER $PBS_0_QUEUE

echo ${PBS_O_WORKDIR}

echo "JOBID =" ${PBS_ARRAYID}

echo "argi2" ${argl} ${arg2}

echo "arg3="${arg3}

echo "argd="${args}

eCcho '—r~—r—romo o s
) >> "${joblogfilel}"
## this 1s a job run

./LBT_PBS.sh $argl $arg2 $arg3 $argsd

Oewpovpe OTL 0 AVAYVAOOTNG, eite eivan eEotkelwpévog pe tn xpnomn tov Bash shell, eite ot
pitopel vor avallnTHoEL TAN POPOPLEG YLOL TNV XPTOT) KOUL TNV EPUNVELX TOV TOPATTAV® EVTOADV

oo dadikTvo.

3.2.3 Extéleon peydAng maptidag

[Ipoxeyévov v opyovedocouvpe kadbtepa tnv katdbeon (submission) kamolag peydAng map-
Tidag (1000+ jobs), kKot KXTOTLV eMIKOLVWVING e TOLG doyelploTég Tov grid. o tnv koAl vTepn
eEumnpétnon Twv xpnotov Tov grid, ypayope éva Bash script wote vo k&voupe Tnv katdBeon

G€ HIKPOTEPA TUNHOTA KOUL LE KATTOLX Y POVLIKT) ATTOCTAOT).

3.2.3.1 Apyxeiomultisub.sh

O petaPAntéc ‘step’ ko ‘watt’ xabopilovv avtictorya o péyefog Twv makéTwV epyacLdV
KoL TOV XpOvou peta&l kabe TpuNpatog. Ot TIég TOvg oxeTI{OVTaL e TOV XPOVO EKTEAECTG TG
libRadtran ko tovg Stabéoipovg tuprveg. O Tipég £d®, eivon evdetktiég yio “oyetiké faptég”
ekteAéoelg tng libRadtran. Snpeidvoupe 0Tl €d®d 0 XpOVOG AVAPOVNG HETAED TWV TOKETWOV

OVEGVETOL Y POHHLKA.

#!1/bin/bash
subfile="clearatm_submit.pbs"
total=4900

step=150

watt=40

## get total lines
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tota
echo
echo
echo
echo
echo
echo
echo
read

if [

else

fi
echo

for

done

if [

fi

echo
echo
echo

exit

1="$(cat jobs_args.list | wc )"

$subfile

Total: $total

step : $step

wait : $watt

" ; input=0

"Submit (y/n)?: "

input

"$input" == "y" -o "$input" == "Y" ] ; then
echo " Bombs Away...."

echo

echo
echo "ABORT! ABORT! ABORT! ABORT!"
echo

exit O

ii in $(seq 0 $((total / step - 1))); do

date "+$((watt*ii+l)) seconds" +"next at: UF %T "; echo

sleep $((watt*ii+1))

echo "running: gsub -t $((step*ii+1))-$((step*ii+step)) ${subfilel}"
gsub $((step*ii+1))-$((step*ii+step)) "${subfile}"

$((total 7 step )) -gt O ];then
date "+$((watt*ii+l)) seconds" +"next at: %F %T "; echo
sleep $((watt*ii+1))
echo "run: gsub -t $((step*ii+step+1))-$((step*ii+step+totallstep)) ${subfile}"
qsub $((step*ii+step+1))-$((step*ii+step+totallstep)) "${subfilel}"

" x *x *x submitting done * * x"

3.2.4 Kowég evtoAég yia tnv Staxeipion Towv TapTidwv epyxciov.

Exté

Aeon maptidag O6mwg kabopileton amd TG TapopéTpovg Tov apyeiov ‘submit.pbs’. H

ypoppry ‘#PBS -t 1-10° oto apyeio Aéel oto PBS va ektedéoel Tig epyosieg 1 éwg 10. Avtdg
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elva évag Tpomog yio v SokIpalovTal peyoAdTepeg TAPTIOES EPYACLOV WG TTPOG TNV 0pHo-
T Twv pLOploe®v Toug, TpLv apeBolv va tpéEovv 6To GOVOAD TOUG.

qsub submit.pbs

Evag tpomog va prrovv 100 epyacieg ot celpd avopovig mtpog ektéleot (queue).

gsub 301-400 submit.pbs

Alota pe Tig epyacieg oty ovpd (queue).

gstat

AloTa pe TIG epyacieg Tov ekTeAODVTOL.

gstat

Alota pe Tovg vtoloylotég (nodes) 6oL ekTEAODVTAL OL EPYQTIEC.

gstat

Stopatdel ONeg TIg epyaoieg tng maptidog 4168020.

qdel 4168020

STOPATNHA ETAEYHEVQOV EPYOCLOV TNG TTapTidag 4168020.

qdel 4168020(]

Svveyelg TPOTTOL THPAKOAODONONG TWV EPYUCLOV € EKTEAETT)/OVLPA.

watch ' gstat -t | grep "R " | wc -1 ; \
gstat -t | grep " Q " | wc -1 ; \
gstat -t '
watch ' gstat -t | grep "R " | wc -1 ; \
gstat -t | grep " Q " | wc -1 ; \

1

gstat -t | grep " R "

AwoBéayiol TopoL Ywpig Tovg eKTOG AetTovpyiog KOpPovG.

pbsnodes

AloTta OAwV TV KOpPwV.
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pbsnodes

[TepLodTEpPEG TANPOPOPLES VIO TIG TTAUPATTAVE® EVTOAEG PHItopolV va BpeBovv oTig avTicTolyeg
oelideg manual (man pbsnodes, man gstat, man gsub) 1) oto [lapdptnpa (pbsnodes: 7?7, gstat:
??, qsub: ??).

3.3 Ene€epyaocia twv AnoTEAECPATOV.

O vmoAoylo TG ad TOV 0T0L0 K&AVOULE TNV avABesT) TOV EPYOCLOV EXEL EYKOTEGTNIEVT) TNV
YAOGG TTPOYpOoppaTiopod R’ Oc TNV XPrjCLHOTOLCOVHE YLOL VO GUYKEVTPOGOUHE T OUTO-

TEAEGHOTA TTOV HOG EVOLLPEPOLV.

O dePacovpe Ta Tpwrtoyevr dedopéva otd Tar apyela TOL TAPAYONKAY KATX TNV EKTENEDT)
g libRadtran xon O ta amoBnkevoovpe oe éva apyeio dedopévwv g ‘R’. Me awtdv tov
TPOTTO, ATOPEVYOVHE TNV HETOPOPA HEYAAWV TOGOTHTWV SedOPEVWV, OTIG TEPUTTMOGELG TOV

HOG EVOLAPEPOLY HOVO KATTOLEG GUYKEVTPWOTLKES TLHEG.

[Mopoxdto topatiBetar Eva mopdderypa yia to g ptopetl va emtitevyBei oavtd. Aev kpivouvpe
OKOTLHO Vo avoADoOLHE TN Aeltovpyia Tov script d1oTL 1) Sadikacion avth prmopet va yivel
He SLoLPOPETLKOD TPOTOVG KL X PTCLHOTOLOVTOG TTOAAEG GANEG YAWOGES TTPOYPOAPUATIGHOD,

OVAAOYX HLE TIG AVOYKEG Kol TIG OELOTNTEG TOV XPHOTN.

3.3.0.1 Apyeio parse_data.R.

#!/usr/bin/env Rscript

#### Clear environment

closeAllConnections()

rm( (1sO[1sO = ""1))
Sys.setenv( "UTC")

tic <- Sys.time()

## folder for this model family
## setwd('/mnt/lapmg _a/.../LibRadTranM/lear_H20_ LAP')
## folder paths

jobsfolder <- "clearwaterLAPmeas/"
datafolder <- "DATA/"

archfolder <- "DATA/ARCHIVED/"

if (file.exists(datafolder) &
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file.exists(archfolder) &

file.exists(jobsfolder)) {

cat ("\nFolders exists\n")
} else {

stop("Can not see all Folders")
}
## read libraries
source("../R_common/trapezUVSPEC.R")
## data output
datafile <- "../clear H20 PR_03 _meas_LAP.Rds"
## function to read inp files
input_parms <- function(inputfile) {

if (!file.exists(inputfile))

stop(paste("Missinig file: ", inputfile))

# read input file

fcon <- file(inputfile)

lines <- readLines(fcon)

close(fcon)

# 1

atmosphere_file <- basename (

unlist(
strsplit(
grep("atmosphere_file", lines, value = TRUE),

nogn
)
) [2]
)
atmosphere_file <- unlist(strsplit(atmosphere_file, ".dat", fixed = T))[1]
# 2
source_solar <- basename(
unlist(
strsplit(

grep("source solar", lines, value = TRUE),
nogn
)
) [3]
)
source_solar <- unlist(strsplit(source_solar, ".dat", fixed = T))[1]

# 3
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mol_modify_03 <- as.numeric(

unlist(
strsplit(
grep("mol_modify 03", lines, TRUE) ,
nopn
)
) [3]
)
# 4
albedo <- as.numeric(
unlist(
strsplit(
grep("albedo", lines, TRUE) ,
T
)
) [2]
)
#5

sza <- as.numeric(

unlist(
strsplit(
grep("sza", lines, TRUE) ,
nopn
)
) [2]
)
# 6
altitude <- as.numeric(
unlist(
strsplit(
grep("altitude", lines, TRUE) ,
T
)
) [2]
)
# 7
rte_solver <- unlist(
strsplit(
grep("rte_solver", lines, TRUE) ,
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nogn

)
) [2]
# 8
number_of_streams <- as.numeric(

unlist(

strsplit(
grep("number_of_streams", lines, TRUE) ,

n +||

) [2]
)
#9
wavelength <- as.numeric(
unlist(
strsplit(
grep("wavelength", lines, TRUE) ,
nogn
)
) [2:3]
)
wvlngth_min <- wavelength[1]
wvlngth_max <- wavelength[2]
# 10
pseudospherical <- any(grepl("~ *pseudospherical", lines))
# 11

mol_modify_H20 <- as.numeric(

unlist(
strsplit(
grep(
"mol_modify H20 +[.0-9]+ +MM", lines,
TRUE
b
non
)
) [3]
)
# 12

pressure <- as.numeric(
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unlist(

strsplit(
grep("pressure", lines, TRUE) ,
nogn
)
) [2]
)
aninput <- data.frame(
atmosphere_file, source_solar,
mol_modify_03, mol_modify_H20,
albedo, sza, altitude,
pressure, rte_solver,
wvlngth _min, wvlngth_max
)
return(aninput)

3

## function to get integral of .out collumns
output_read_trapz <- function(outputfile) {

if (!file.exists(outputfile))

stop(paste("Missinig file: ", outputfile))

## fmt: lambda edir edn eup uavgdir uavgdn uavgup

tempdata <- read.table(outputfile)

get <- trapezUVSPEC(tempdata)

data.frame(

get[1], get[2], get[3], get[1] +
get [2]

}
## function to read .err files
error_param <- function(errfile) {
if (Ifile.exists(errfile))
stop(paste("Missinig file: ", errfile))
# read input file
fcon <- file(errfile)
lines <- readLines(fcon)
close(fcon)
## start end
minD <- min(as.numeric(grep(" [0-9]+$", lines, TRUE)))

maxD <- max(as.numeric(grep("~[0-9]+$", lines, TRUE)))

27

number_of_streams,



hosts <- grep("hostname=.*", lines, value = TRUE)

hosts <- unlist(strsplit(hosts, "="))[2]
if (hosts !'= "") {
host <- hosts
} else {
host <- "unknown"
}
return(
data.frame(hostname = host, ticTime = minD, tacTime = maxD)
)

}
#### Parsing starts here ##### read saved data or fail
saved_data <- readRDS(datafile)
# saved_data <- data.frame() # if there is no previous
# file read list of inp files inpfiles =
# list.files(path = datafolder,
inpfiles <- list.files(
path = jobsfolder, pattern = "LBT_.*.inp", full.names = TRUE,
recursive = FALSE
)
if (length(inpfiles) <
1) stop("No input files found")
## check if all files matching
pause <- FALSE
for (ii in inpfiles) {
outputfile <- pasteO(
unlist(strsplit(ii, split = ".inp"))[1],

".out.gz"
)

errfile <- pasteO(

unlist(strsplit(ii, split = ".inp"))I[1],

.err
)
## check output files
if (!'file.exists(outputfile)) {
cat(
paste("Missing file", outputfile),

sep = n\nn
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pause <- TRUE
}
## check error files
if (!file.exists(errfile)) {
cat(
paste("Missing file", errfile),
sep = "\n"
)
pause <- TRUE

3

outfiles <- list.files(
path = jobsfolder, pattern = "LBT_.*.out.gz", full.names = TRUE,
recursive = FALSE

)

for (ii in outfiles) {
inpurfile <- pasteO(

unlist(strsplit(ii, split = ".out.gz"))[1],

.inp
)
## check input files
if (!file.exists(inpurfile)) {

cat(
paste("Missing file", inpurfile),
sep = "\n"

)
pause <- TRUE

}
if (pause) {

stop("Pause to manual clean files")

}
cat(
paste(
length(inpfiles),
" files to read\n"
)
)

## read data to a data frame
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gather <- data.frame()
ccc <= 0
for (ii in inpfiles) {

ccc <- ccc + 1

cat (
paste(
ccc, "/", length(inpfiles),
" processed\n"
)
)
outputfile <- pasteO(
unlist(strsplit(ii, split = ".inp"))I[1],
".out.gz"

)

errfile <- pasteO(

unlist(strsplit(ii, split = ".inp"))[1],

.err
)
record <- cbind(
input_parms(ii),
output_read_trapz(outputfile),

error_param(errfile)

)
gather <- rbind(gather, record)
}
colall <- c(
"atmosphere_file", "source_solar", "mol_modify_03",
"albedo", "sza", "altitude", "rte_solver", "number_of_ streams",

"wvlngth_min", "wvlngth_max", "edir", "eglo", "edn",

eup", "mol_modify_H20", "pressure"

)

colinp <- c(
"atmosphere_file", "source_solar", "mol_modify_03",
"albedo", "sza", "altitude", "rte_solver", "number of streams",
"wvlngth_min", "wvlngth_max", "mol_modify_H20", "pressure"

)

## combine old and new data

combined_data <- rbind(saved_data, gather)

## keep unique input combination
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uniqueingx <- !duplicated(combined_datal[, colinp])

combined_data <- combined_datal[uniqueingx, ]

## check different results for same input

if (any(duplicated(combined_datal, colalll))) {
stop("Posible different results for the same input")

3

# ## this will remove stored data!! saved_data =

# saved_datal saved_data$sza<50, ] saveRDS(

# saved_data, file = datafile, compress = 'zz') save

# this set of data as local repository combined_data

# <- data. frame() ## used to reset stored data

saveRDS (combined_data, datafile, "xz")

cat (" now you can move files to ARCHIVED ")

# print (apply (combined_datal,c(1:10,17)], 2, unique))

str(combined_data)

summary (combined_data)
y -

3.4 Anplovpyia AMoto TXPpAPETPOV TPOG EKTEAEDT).

H Aot mapapétpwv piog maptidag epyociov meptypdpel OAeg TIG LVONKEG e TIG OTOleg

emlOupoVpE va YiveL 1) TPOGOHOLWwET) TNG K TLVOPOALNG TNV ATHOGPALPX.

EmAgEape va dnpiovpyovpe avtr tn Aota oe dvo otadia. Ztnv apyn, kabopilovtat ot cuv-
Bnkeg yio TIg omoteg emBupotpe va tpé€ovpe tnv libRadtran ko otd avtég kartaokevALovpLe
OAO Tox eVOEXOHEVAL. XTT) CLVEXELA, 1) AOTO TV EMOVUNTOV eVOEXOHEVWV CUYKPLVETAL HE T
VITAPYOVTO ATTOTEAECPATA, OOTE VoL atoPeLy el 0 emovavmtoloylopog Ndn €topwy dedopié-
vov. To amotéeopa eltvar pia véa apTida epyaciodv o propetl v katotedel oto grid yia

ene€epyaoio.

Me avtéV TOV TPOTO, HITOPOVHE VO EEKLVI)COVE He apKeETh apatég emtBupntég ovvOnkeg, Kot
0TI GULVEXELD VO ALENGOUVHE TNV TTUKVOTNTA TOUG AVAAOYX HE TLG TTOPOUHETPOVG YLO TLG OTTOLEG
evdlopepopaote. Molpalovtag Tov gOpTo epyaciog oe pHIkpOTEPU KOPPATI, £XOVTAG TN OL-
VOTOTNTA VA EKTIUGOUVHE TTPOOJEVTIKA TA AITOTEAEGHATA TTOV TTALPVOULLE OO TO HOVTEAO KL
eAEYXOVTOG Yo TNV OTTapEn TPONYOUHEVWVY QITOTEAEGUATWY, HITOPOVHE VAL HELWGOVHE TOVG

QGKOTTOVS LITOAOYLOHOVC.

Mopoaxdto Tapabétovpe éva script ypoppévo oe ’R’to omolo tpoomabel va dnpiovpyrioet évav
opBoywvio xopo pdoewv. Edw®, gaiveton kot 0 TPOTOG YPOUHULKOTOINONG TOV TAPAHETPWV
Tov uvspec. Ae Ba weprypapovpe tn Aettovpyia Tov KOOGS To 810 auToTéAEGHA pITOpEL v

emitevy el pe omoLadNTOTE YAOGON TPOYPOUHATIGHOL.
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3.4.0.1 Apyeio LBT_job_list_creationPBS.R

#!/usr/bin/env Rscript

#### Clear environment

closeAllConnections()

rm(list = (IsQO[LsO !'= ""1))

Sys.setenv(TZ = "UTC")

tic <- Sys.time()

library(bitops)

## folder for this model family

## setwd('/mnt/lapmg_a/.../LibRadTranM/clear_H20_LAP')

datafile <- "../clear_H20_LAP.Rds"

outfilelist <- "jobs_args.list"

if (!file.exists(datafile)) {
stop("No previus results found")

}

#### Options to create multiple jobs

wvlngth _min <- 250

# wvlngth_maz = 4000.0

wvlngth_max <- 5025

# spline_min = 250 spline_mazxz = 4000 spline_stp = 1
altitude <- 62.694168/1000 ## for LAP 62.694168/1000.
number_of_streams <- 6

rte_solver <- "sdisort"

mol_modify_03 <- seq(290, 370, 10) ## climatology or iterate
mol_modify_H20 <- seq(2, 37, 10) ## MM : kg/m~2

## Min sza for thessaloniki ~17.20. At sza=100

## something breaks !!!!

sza <- unique(

c(
seq(15, 95, 10),
seq(25, 90, 10),
0
)
)
atmosphere_file <- c("afglms", "afglmw")

32



source_solar <- c("kurudz_1.0nm", "kurudz_O.1nm", "kurudz_ full")

albedo <- unique(

c(
seq(0.05, 0.15, 0.05),
0.07
)
)
#### create combination of all options given
#UHH ———————— =

todolisting <- expand.grid(
wvlngth min = wvlngth_min, wvlingth max = wvlngth_max,
atmosphere_file = atmosphere_file, source_solar = source_solar,
rte_solver = rte_solver, number of streams = number_of_streams,
sza = unique(sza),
mol modify 03 = unique(mol_modify_03),
mol modify H20 = unique(mol_modify_H20),
albedo = unique(albedo),
altitude = altitude, stringsAsFactors = FALSE
)
todolisting <- data.frame(todolisting, stringsAsFactors = FALSE)
colanmes <- names(todolisting)
#### load saved results
saved_results <- readRDS(datafile)
saved_results <- data.frame(saved_results, stringsAsFactors = FALSE)
saved_results$hostname <- as.character(saved results$hostname)
### Find jobs to do
temptodo <- todolisting[, colanmes] ## will keep intact
tempsaved <- saved_results[, colanmes] ## used to compare
## combine with index
temptodo$coder <- "A"
tempsaved$coder <- "B"
temp <- rbind(tempsaved, temptodo)
uniqu <- !duplicated(temp[, colanmes])
## keep unique
temp <- temp[uniqu, ]
## dont include 'B' (saved results)
temp <- temp[temp$coder == "A", ]
## drop coder column

todolisting <- subset(temp, select = -coder)
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if (length(todolistingl[, 1]) <
1) stop("STOPED! No jobs to do")
## add job index to keep track
todolisting$job_id <- cksum(apply(todolisting, 1, paste, collapse = ""))
## creat file with list of jobs to submit serialize
cat("", file = outfilelist)
for (ri in 1:nrow(todolisting)) {
OptVect <- todolistingl[ri, 1]
cat(
sprintf(""),
sprintf("%s ", OptVect$job_id),
sprintf (
"atmosphere_file@@aattmmoo=%s.dat@", OptVect$atmosphere_file

),
sprintf (

"source@@solar@@ssoollaa=%s.dat@", OptVect$source_solar
),

sprintf ("mol_modify@00300%s@@DUC", OptVect$mol_modify_03),
sprintf ("mol_modify@Q@H200@Ys@CMMC", OptVect$mol_modify_H20),
sprintf ("albedo@0%s@", OptVect$albedo),
sprintf ("sza@0%s0@", OptVect$sza),
sprintf ("altitude@0ys0", OptVect$altitude),
sprintf ("rte_solver00ys@", OptVect$rte_solver),
sprintf ("number_of streams00}s@", OptVect$number_of_streams),
sprintf (
"wavelength00},s0@0%s0", OptVect$wvlingth_min,
OptVect$wvlngth_max
)
sprintf ("pseudospherical@"),
sprintf ("quiet@"),
sprintf ("\n"),

sep = "", file = outfilelist, append = TRUE
)
X
cat(
paste(
"Jobs to do: ", nrow(todolisting),
"\
)
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4  Awaxelplon ATMOTEAECUATOV.

H amoBrkevon kot xprion TovV oaroTeAeGHATOV Ptopel va Yivel apketd SUGKOAN HETA otd
KAITOLO OYKO TTPOCOHOLOOEWY. OTTWC Yo TTotpAOELY L, OTOV £XOUVHE VAL KAVOUHE e Slepevvnon
ATHOGPALPLKAOV GLVONK®V, 0TT0D TOAD VKOAX PTTOPOVHE VA PTACOVHE T EKATOUHDPLOL EKTE-
Aéoewv. Avtd popel va Béoel OpLor AOY® TG HVAHNG TOV VITOAOYLOTH, TNG TTOAVTTAOKOTNTOG
aodnkevoT), TOL YPOVOL VAl TNONG, TOL CLOTHHATOG apyYeiwV kat dAla. [a Tov Adyo avTo,
mpoteivetal i) xprjon kamowog faong dedopévav tov tpotdmov SQL. Xtnv e@appoyr) Hog Xpn-
owomotoaye tnv Paon dedopévwv SQLite.

Emuypopipoticd avopépoupie Koot opéAn:

« IIpaktikd, ameplopiotn SuvatodtnTa amobkevong oe eviaio apyeio/mivaka.

+ Taybtatn avalnitnon kot avacvporn dedopévwy.

o AvvatoTnTa amoppLYNG SITAOTLTTOV KATA TNV eLoay®YT deSOHEVWV.

« JupPartn pe TIg TEPLoGOTEPEG YADOGEG TPOYPOUHATIOHOD KOl DTTOAOYLGTIKGOV GUGTHHA-
TOV.

o AUvoTOTNTO ATOONKELOT) TTEPIANTITIKOV AITOTEAEGHATWV KL OLVTLGTOLYTOT] HE T PaL-

OHOTLKAL.
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5 0dnyoég Eykaraotaong tng LibRadtran oe mepifpdAiov

Windows.

Apyikog 0dnyog amé tov Kdora Ppdyko, mpocapuoytj aré Oavaon Naron.

H LibRadtran eivou éva makéto enilvong tng e€icwong tng ddoong tng akTivoforiog pog
dwotaong (1D). Amotedeitar amd Eexwplotong kmdikeg ypoppévoug oe yAdooo ‘C fi/xal
‘Fortran’. TIpwv va eivan kéolog oe 0éom va xpnotpomnotfjoel tnv LibRadtran 0o wpémer vor “pe-
TayAwttioel” kol va “cuvdéoel” (eykatdotaot) Tig Eexwplotég poutiveg peta€d Toug. Emeld,
TO TAKETO €LV KATOOKELAOTHEVO Vo doLAeVEL o meptfdAlov Linux, yio va T0 eykataoth-
oovpe ot meplpdrriov Windows amaitodvton kamoleg emunpocBeteg Sradikacieg, ol omoieg
mepLypagovtol Prpa-Pripa oe vtV TOV 00N YO Kol TEPLYPAPOVTOL TTLO GUVOTTIKA OTLS 001-

yleg eykatdotaong oe meptparrov Windows ot oeAida tng LibRadtran.

5.1 Eykatdotaon tov Aettovpyikod mepifaAlovtog ‘Cygwin'.

Apywda eykabiotovpe tn covita ‘Cygwin’, mov pog emitpémnel va ekTeAoVpe evToAég Linux.
Koatd t Sidprera tng eykatdotaocng tov ‘Cygwin’ mpémel vo o1yovpeuTtoVpe OTL €XOUHE TTEPL-
AaPel 6Aeg Tig amapaitnteg PipALodnikeg TOL ATOUTOVVTOL YIX TNV OHAAT] EYKATACTAGCT) TNG
LibRadtran. Avtég eivor oL akoAovBec:

bash binutils cygwin flex gawk

gcc  gzip make tar

Amd Vv wotoceAida Tov Cygwin katefadlovpe T0 TPoOypoppa eykatdotaong tov Cygwin.
Xnueiowon axdpa ko av Eyouvpe 64bit ékdoon Aeitovpyikov, kaAd Oa frav va eykataotijocovue tyv

32bit éxdoon tov Cygwin’, yiat va amo@pUyouue oty oLVEYELX KATTOLES EMITAEOV pLBUITELS.

Opening setup-x86.exe l&,l

You have chosen to cpen:
" | setup-x86.exe

which is: Binary File
from: http://cygwin.com /
Would you like to save this file?

| Save File | [ Cancel l

Ewova 5.1: KatéBaoua kar amobikevon tov ekteAéoipov mpoypdupartos eyka-
taotaong Tov "Cygwin’.

Ago0 xatefdoovpe to ekteréopo (Ewkdva 5.1), motdpe Se€i kAk ko emidéyouvpe ‘Run as
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http://www.libradtran.org/doc/README.windows
http://cygwin.com
http://cygwin.com/setup-x86.exe

Administrator’ (ExtéAeon wg drayepiotng) (Ewkova 5.2).

|E setup-as 3/21/201411:32 AM A i 196 K
Open

Run as administrator

— @
Troubleshoot compatibility

=

Edit with Motepad++

Share with 3
Add to archive...

Add to "setup-x86.rar”

Compress and email...

i) 0 i G

Compress to "setup-x86.rar” and email
Scan setup-x86.exe for Viruses and Spyware

Restore previous versions
Send to 2

Cut
Copy

Create shortcut
Delete

Rename

Properties

Ewova 5.2: Extédeon Tov mpoypdpparos eykatdotaons tov "Cygwin’

1ig emdpeveg emhoyég matpe ‘yes' kar ‘Next’, péxpt va dovpe tnv Ewdva 5.3, dmov Oa emi-
Aé€ovpe va K&voupe eykataotooT oo To dtxdiktvo (install from internet) ko otn cuvéyeto

v emloyr] ‘Next’.

Cygwin p - Choose Installation

Choose A Download Source
Choose whether to install or download from the intemet, or install from files in 3=
a local directory.

e (@) INstall from Intemet
(downloaded files will be kept for future re-use)

() Download Without Installing

(7 Install from Local Directory

<Back | Net> | [ Cancel

Ewova 5.3: Eykardotaon tov Cygwin ypnoipomoiddvreg To Internet.

EmAéyoupe va agroovpe to default directory eykatdotaong (5.4) ko cuveyilovpe TATOVTOG
‘Next’. Eivan kadd o pakelog eykatdotaong mov Ba emthéEovpe va pnv éxeL Kevy, vow otoTe-

Aeiton povo atd Aativikong yapaktripeg kot eivon duvatdv va Ppioketon oto c:\ (root twv
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Windows).

|
E Cygwin Setup - Choose Installation Directory L Bl =

| 0

Select Root Install Directory
Select the directory where you want to install Cygwin. Also choose a few
installation parameters.

Root Directony

cC

Install For

@ Al Users (RECOMMENDED)
Cygwin will be available to all users of the system.

() Just Me

Cygwin will still be available to all users, but Desktop lcons, Cygwin Menu Entries, and important
Installer information are only available to the cument user. Only select this if you lack
Administrator privileges or if you have specific needs.

<Back | Net> | | Cancel

Ewova 5.4: Emloyn eykardoraons tov Cygwin oto default directory.

[Ipoomepvipe tnv endpevr oedida mov Ba pag Pyddel, matdvrag Next’ ko ot cvvéxela
e éyoupe Tov TOT0 60VdeaTG pag oto Internet (cuviBwg eivon direct connection) ko emiAé-

youpe to ‘Next’ (Ewkova 5.5).

E Cygwin Setup - Select Connection Type L = | = P
Select Your Intemet Connection =
Setup needs to know how you want it to connect to the intemet. Choose A

the appropriate settings below.

i@ Direct Connection
(71 Use Intemet Explorer Proxy Settings
() Use HTTP/FTP Proxy:

Proocy Host

Port |80

<Back | Ned> | | Cancel

Ewcova 5.5: Emidoyrj ovvdeong oo Internet.

2y emopevn koptéda Staléyovpe otd ov BéAovpe va katefdoovpe Ta ToKETA TOL elva
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amapoitnta ywo tnv eykatdotoot tov ‘Cygwin’. K&vovtog scroll down pe to movtikt pro-
povpe va Bpoope kamotx toobecia otnv EAAGSa (1t.x. otnv Ewkova 5.6 éxel yiver emhoyn
tou ftp Tov Metoofiov IToAvtexveiov. Kamolog pmopel va emihé€el omoladnmote tomobecio
BéAeL, eméyovtag kot Tomobesio otnv EAAGSa ehayioTomolel To xpovo mov ypeltdletol

yla va Katéfouv To TokéTo EYKATAGTAOG).

E Cygwin Setup - Choose Download Site(s) = | E P
Choose A Download Site -
Choose a site from this list, or add your own sites to the list Cent]

Awailable Download Sites:

hittp -/ /mirrors nic.cz -
ftp:/ftp-stud hs-esslingen.de

http://ftp-stud hs-esslingen de

hittp -/ Ainwee rz rubhr-uni-bochum de

ftp://Mtp inf tu-dresden de

http:/Atp inf tu-dresden.de

ftp://ftp hawo stw uni-efangen de

hl'lE:f’f‘HE.hawo.stw.uni-erlanien.de 'l
Lp Lp J —_-l

ftp:/Mtp.cc.uoc.ar

http://ftp cc.uoc.gr

ftp://ftp fan hu

hittp:/ftp fan hu =

(IR O PR N S S o |

User URL:

| <Back || Net> || Cancel |

Ewova 5.6: Emidoyr tonoBeciag yia to karéfacpc tov "Cygwin’.

Ynv enopevn ceAida Oa Sradé€ovpe Tar ToKET TTOL X PeLlOVTOL YL TNV EYKATAGTAOT) TG
LibRadtran ta 6moia 6twg eidayie o mavw eivan: bash, binutils, cygwin, flex, gawk,
gcc, gzip, make, tar. Xto mAaioto mov £xet yio avalrtnon (Ewkova 5.7) tomoBetodpe ko-
Béva makéto EexwpLloTad Kot KAvoupe avalnTnomn yio voe SOUE v elvarl TPOEYKATEGTNHEVO T
xperaleton va o emidé€ovpe epeig. Tuvibwg, Ta takéTa fpiokovion oTig Katnyopieg ‘Base’,

Devel’ wou Utils’.
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= Cygwin Setup - Select Packages

‘Select Packages
‘Select packages to nstal

Search

Keep @Cor OBop

Category  New B. S. Sz
B Al & Defaukt

Categoy

Accessiity & Defaut

Audo € Default
Base & Defaut
Database € Defaukt

Ediors & Defouk
Games 4 Defaut
GNOME 4 Defaut
Grapics & Defaut
erpreters 4 Defout
KDE & Defout
Ubs & Defaut

Wil & Defouk
Veth & Defaut
Vingn 4 Defaut
Net & Defaul

Per & Defaut

Ewova 5.7: Avaltjtnon tov makérov mov eivar arnapaityre va eykaraotafouy.

Eekivolpe avalntovtag to makéto bash (Ewkova 5.8) 6mov mapatnpovpe 6Tt eivon 1101 ota

TOKETA TTOL YiVOVTOL EYKATAGTAOT).

E Cygwin Setup - Select Packages

lEL| W3

Select Packages -

Select packages to instal eanegy
Search bash OKeep @Cum O Ew Category

Category MNew B.. 5. Size Package i

B Al &¥ Defautt

Bl Base &¥ Default /

441104 O 1,094k bash: The GNU Boume Again SHell

Devel 4¥ Default
GNOME &¥ Defautt
Per &¥ Default
Shells 4¥ Default
Ltils 4% Default

4| 1

Hide obsolete packages

[ <Back |[ Nea> | [ Cancel |

Ewova 5.8: Avalijtnon tov makérov ‘bash’, maparnpotue 611 eivan mpoeykare-
omuéve axére Tov Cygwin.

31t ovvéyelo avalntovpe To binutils, to omoio eivon oto Devel’ (Ewdva 5.9) mapatnpodpe
Ot éxeL TV emhoyn Skip, TATOVTOG e opd pe To ovtikt Tévw oto ‘Skip’, ahA&lovpe Tnv

KOTAoTooT Oote v eykataotabel, 0nwg eaivetal otnv Ewkova 5.10. Ty idia dwaxdikacio
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akoAovBoDUpE KoL Yir OAQ Tt LITOAOLTTA TTAKETAL TTOV TAPATNPOVHE OTL OEV TEPLEXOVTAL OTTO

default (61twg to bash) otnv eykatdotaot tov ‘Cygwin’.

E Cygwin Setup - Select Packages = | = = |
Select Packages
Select packages to install =
Search binutils T Keep @ Cur ) Bxp View | Category
Category New B.. 5. Size Package it
El Al &¥ Defautt
Debug 4¥ Default
B Devel &¥ Default
i Skip njin nfn 4017 binutils: The GNU assembler, linker and binany u
&¥ Skip 0 nfa 2,857 cygwin4d-binutils: Binutils for Cygwin 64bit toolch
&F Skip nia  nfa 5,235 mingw-binutils: Binutils for MinGW .org Win32 toc
&¥ Skip nfa e 1,656k  mingwE44686-binutils: The GMNU Binutils are a o
&F Skip nia  nfa 10176k  mingw64x86_64-binutils: The GNU Binutils are i
4 LU 3
Hide obsolete packages
[ <Back | Med> | [ Cancel

Ewcova 5.9: Avalijtnon g emdoyrjc ‘binutils”

& Cygwin Setup - Select Pack == = |
c ygwin Setup - Select Packages A= ik
Select Packages
Select packages to install =
Search binutils @ Keep @Cur © B Errmy
Category New B.. 5. Size Package g
B All & Default
Debug &¥ Default
O Devel 4 Default /
e ¥ 224512 O 4017 bindtils: The GNU assembler, linker and binary u
& Skiip nin  nja 2,897 cygwin6d-binutils: Binutils for Cygwin 64bit toolct
& Slaip nin  njn 5,235 mingw-binutils: Binutils for MinGW .org Win32 toc
4 Skip nfa  nfa 1,656k  mingwE44686hinutils: The GNU Binutils are a o
&¥ Skip nia  nja 10176k mingwE4x86_64-binutils: The GNU Binutils are i
4 m b
Hide obsolete packages
[ <Back |[ Ned> | [ Cancsl

Ewova 5.10: Emdoyrj eykardoraons tov ‘binutils”
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Ev ocuveyeio avalntotpe to ‘Cygwin’, To omoio 6mtwg apatnpotpe otnv Ewkova 5.11, eyko-
Biotaton wg default emhoyn.

E Cygwin Setup - Select Packages = = X

Select Packages
Select packages to instal e’

Search cygnin Okesp ®Cur O Em Category
Category New B.. 5. Size Package g
B Al &% Default

El Base 4¥ Default
— 331 R 2 base-cygwin: Inttial base installation helper script
— ¥ 1.7.28-2 O 2076k cygwin: The UNIX emulzation engine

Debug &¥ Default
Devel & Default
Doc &¥ Default
K11 & Default

4 | 1 *

Hide obsolete packages

[ <Back | MNed> | [ Cancel

Ewova 5.11: Avalijtnon tov "Cygwin’, 8¢ ypewdletar kamowa petafolr].

To makéto flex dev mepiéxetan ota default mokéta eykatdotaong, omodTe KAVOULE OTL YIX TO

TokéTO binutils, éToL woTe va dovpe tnv Ewkova 5.12.

E Cygwin Setup - Select Packages = _EI__EE l

Select Packages
Select packages to install =

Search flex Okeep @Cm O Ep Category
Category New B.. 5. Size Package a
B All &¥ Defautt

= Devel &¥ Default
— ¥ 25351 O 24k flex: Afast lexical analyzer generator
& Skip nin  nin 155k flexdl: Creates DLLs with runtime symbol resoluti

4| 1

Hide obsolete packages

[ <Back |[ Nei> | [ Cancel

Ewova 5.12: Emidoyrj eykardoraong tov makérov flex”
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To makéto gawk, Ppioketal avapesa oe avtd ov eykabiotavror and default (Eucova 5.13).

E Cygwin Setup - Select Packages =B X |
Select Packages =
Select packages to install =

Search gawk 1 Keep @Cur () BEm Category

Category New B.. 5. Size Package a
B All & Default
O Base & Default
441041 O 588k gawk: GNU awk, a pattem scanning and proce:

Debug & Default
Interpreters &% Default

4| n | 2

Hide obsolete packages

[ <Back | Net> | [ Cancel

Ewcova 5.13: Avalrjtnon tov makérov ‘gawk

O gcc eivon o compiler ov petaylwtrilel kddka yYAdooag ‘C’ ko ‘Fortran’. Emidéyete yia

EYKATAOTOOT) VTOVG oL Paivovtat oty Etkova 5.14.

E Cygwin Setup - Select Packages e

Select
Select packages to install
Search geo Offesp @Cor OFw
Category Mew B.. 5. Size Package
E1 All £ Defauft
Debug € Default
B Devel & Default
&¥ Skip nfa  nfa 14k colorgee: Colorizer for GCC waming/emor messages E
£¥ Skip nfa  nia 11,638 cygwinB4-gcc-ada: GCC for Cygwin 64bit toolchain (Ada)
£ Skip nfa nia 10541k  cygwinB4-gec-core: GCC for Cygwin 64bit toolchain (C. OpenMP)
£¥ Skip nfa nfa 5157 cygwinB4-gecfortran: GCC for Cygwin 64bit toolchain {Fortran)
£¥ Skip nfa nfa 7,33k cygwinB4-gec-g++ GCL for Cygwin 64bit toolchain (C++)
£¥Skip nfa  nia 3965 cygwinB4-gcc-objc: GCC for Cygwin 64bit toolchain (Objective-C)
£¥ Skip nis niw 4.12% cygwinB4-gec-objo++: GCC for Cygwin 64bit toolchain (Objective-C++)
£ Skip nfa nia 11,837 gec-ada: GNU Compiler Collection (Ada)
— A¥482-2 O 12,583 gee-core: GNU Compiler Collection {C, OpenMP)
— 44822 O 5014 gecfortran: GNU Compiler Collection (Fortran)
— &¥4.8.2-2 6.872 gcc-g++: GNU Compiler Collection (C++)
£ Skip nfa nia 17.31% gecjava: GNU Compiler Collection (Java)
£¥ Skip nfa nfia 3,873 gec-objc: GNU Compiler Collection (Objective-C)
£¥ Skip nfa  nfa 4,066k gcc-objo++: GMU Compiler Collection {Objective-C++)
£¥Skip nfa  nia 42%  gecotools-epoch1-autocont: (gec-special) automatic configure script builder
£ Skip nis niw 420k gecctools-epochi-automake: (goc-special) a tool for generating GNU-compliant
[ T — 3
Hide obsolete packages
[ <Back J[ Net> | [ cancel |

Ewova 5.14: Eykardoraocn tov compilers ‘gec’ yior petayAdrnion tov kddike C
kot Fortran.

To gzip eivou amd ta default mokéta tov ‘Cygwin’ (Etkova 5.15).
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£ Cygwin Setup - Select Packages =B K

Select Packages
Select packages to install
Search gzp Ckesp @Cur O Ewp
Category Mew B.. 5. Size Package o
B Al & Default
E] Base &¥ Default
o d O S0k gzip: The GMU compression utility
4| 1 | r
Hide obsolete packages
[ <Back |[ Ned> | [ Cancel

Ewkova 5.15: Avalijtnon tov nakérov gzip*

To make dev eivan ota default omote xperdletor vo aAAGEOLE TNV KATACTAGT TOL YLt VO

eykoataotabel (Etkova 5.16).

E Cygwin Setup - Select Packages =8 =
Select Packages
Select packages to instal E
Search make T Keep @ Cum O B Category
Category New B.. 5. Size Package o
T DEOUY %Y Derau
El Devel £¥ Default m
& Skip na e Ik auvtomake: Wrapper scripts for automake and aclocal
& Skip na e 714k automake1.10: (1.10) a tool for generating GNU-compliant Makefiles
& Skip na e 860k automake1.11: (1.11) a tool for generating GNU-compliant Makefiles
& Skip na e T3 automake1.12: (1.12) a tool for generating GNU-compliant Makefiles
& Skip na e T80k automake1.13: (1.13) a tool for generating GNU-compliant Makefiles
& Skip na e 804k  automake1.14: (1.14) a tool for generating GNU-compliant Makefiles
& Skip na e 248k automake1.4: (1.4) atool for generating GNIU-compliant Makefiles
& Skip na e 332 automake1.5: (1.5) a tool for generating GNI-compliant Makefiles
& Skip na e 365k  automake1.6: (1.6) a tool for generating GNI-compliant Makefiles 3
& Skip na e 426k automake1.7: (1.7) a tool for generating GNI-compliant Makefiles
& Skip na e 49%  automake1.8: (1.8) a tool for generating GNIU-compliant Makefiles
& Skip na e 557k  automake1.9: (1.9) a tool for generating GNI-compliant Makefiles
& Skip na e 10,304k cmake: A cross platform build manager
& Skip na e 420k gocctools-epochl-automake: {goc-special) a tool for generating GNU-c
& Skip na e 58% goctools-epoch2-automake: {goc-special) a tool for generating GNU-c
& Skip na e 5k goomakedep: ¥org preprocessor dependency maker
& Skip na e 38k imake: X Imake legacy build system m
— iy d 2 O 365k make: The GMU version of the ‘make’ utility
& Skip na e 2% makedepend: X Makefile dependency tool
Libs ¥ Default =
4| . | F
Hide obsolete packages
<Back || Nea> | [ Cancel

Ewkova 5.16: Eykatdotaocn tov makétov ‘make”

To tar eykabiotaton od default (Ewkova 5.17).
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E Cygwin Setup - Select Packages = B 22

Select Packages =
Select packages to install =

Search tar () Keep @ Cur O Exp Category
Category MNew B.. 5. Size Package -
B Al &¥ Defautt

Archive & Default
Bl Base & Default
£1.26-1 O 834k tar: A GNUfile archiving program
Debug 4¥ Default
Devel & Default
Interpreters &¥ Default
Perl & Defait
Ltils &% Default
X171 &¥ Default

4| 1 F

Hide obsolete packages

<Back || Nea> | [ Cancel

Ewova 5.17: Avalijtnon tov naxérov ‘tar’

TéNog, eKTOG 0T TA TAPATTAV® TTOL elvol atapaitnta yio tnv eykoatdotact tng LibRadtran,
ka6 O fjTav va eykataotricovpe podi pe o ‘Cygwin’ kau tn yAwooa Perl’, add&lovtag To

status ot default oe install (Etkovo 5.18).

E Cygwin Setup - Select Packages = 8 =
Select Packages =
Select packages to install )
Seacnerd Okeep @Cur OEp Category
Category New B.. 5. Size Package -
B Al &¥ Default

Database 4¥ Default
Debug 4¥ Default
Devel £ Defautt

Doc 4¥ Default
Graphics & Default
Interpreters & Defaultt
Libs 4¥ Default

Net & Default

Perl & Install
Test &¥ Default

4 | 1 F

Hide obsolete packages

[ <Bak || Net> | [ Cancel

Ewova 5.18: Eykardotaon s yAowooas "Perl’ oe mepifaddov "Cygwin’.

AP0l 0AOKANPOOOLHE TOV EAEYXO YL TO TTOKETOL TTOL DEAOVHE VO EYKATALOT)GOVE TTATAYLE
‘Next’, 6rrov petd Oo Sodpe 6o T TokéTo Tov eykobictavton ko tatdpe Next’, ondte Eexi-
vaeL To katéfacpa kot 1) eykatdotoot) tov ‘Cygwin’ kot twv takétwv o emhé€ope (Ewdva
5.19).
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E 12% - Cygwin Setup =B8] X |

C—
This page displays the progress of the download or installation.

Downloading...

findutils-4 5.11-1 tar bz2 from ftp:/ftp ntua ar/pub/poioyawing

Connecting. ..

Package: | |
Total: L |
. i

Ewcova 5.19: Eykardotaon tov ‘Cygwin’.

Create lcons
Tell setup if you want it to create a few icons for convenient access to the =
Cygwin environment.

Create icon on Desktop
Add icon to Start Menu

Installation Status
Installation Complete

<Back | Finish | | Cancel

Ewova 5.20: OlokAtipwon eykardoraong tov "Cygwin’.

5.2 Eyxat&otaon tng LibRadtran.

KateBd&lovpe tnv LibRadtran amod to site. IllaAiotepeg exdooelg tng LibRadtran propodv va

BpeBovv edw.

Ao olokAnpwbel  AYn tov apyelov, To tomobetovpe 61O Pakelo c:\cygwin\home (Ei-

Kova 5.21).
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http://www.libradtran.org/doku.php?id=download
http://www.libradtran.org/download/history/

@\T}=| » Computer » Local Disk (C:) » cygwin » home »

Organize » Include in library = Share with = Burn New folder

- Mame Date modified Type Size

{ Favorites
Bl Desktop Kostas 4/2/2014 4:26 PM File folder
& Downloads || libRadtran-1.7.tar.gz 4/4/2014 12:57 PM GZ File 23234 KB

=l Recent Places

74 Libraries

<] Documents L

@' Music
E=| Pictures
B videos

18 Computer

Ewova 5.21: Katadoyog otov omoio O yiver n eykaraoraon tng LibRadtran.

Avoiyovpe to Teppatikd Tov ‘Cygwin’ amd tnv empavelo epyaciog, ekTeAOVHE THV EVTOAN cd
..y va BpeBolpe oto ‘home’ ko oTn cuvéyela TNV eVTOAR 1s YLo VO GLYOUPELTOVHE OTL

éyoupe to makéto tng libRadtran otov katdAoyo mov Ppiokopacte (Etkova 5.22).

Ewcova 5.22: KardAoyog epyaciag oto mepifpdAdiov "Cygwin’.

Ao oryovpevtolpe 0TL €xovpe to makéto tng LibRadtran otov @dakelo mov Ppiokodpacte

eKTEAOVHE TIC tkOAOVOEC EVTOAEC, YL TNV ATOCULUTILEST) TOV OPYELWV.

gzip libRadtran-1.7.tar.gz
tar libRadtran-1.7.tar

2TV ovvéxela, e TNV evioAn 1s emaAnBedovpe 0T €xel dnpiovpyndel évog vEog QpakeAog
(Ewova 5.23).
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ran-1.7 TibRadtran-1.7.tar

Ewova 5.23: Aroouvurnieon tov apyeiov Libradtran.tar.

Ipagovpe cd 1ibRadtran-1.7, yio va petogpepBoipe otov pakeAo tng Libradtran, pe 1s po-
poUpe vor SOUpE Ta TEPLEXOHEVA TOV POUKEAOV KOl GTI) GUVEXELX YPAPOUHE TNV arkOAoLON

EVTOAT), Yo va emiihé€ovpe Tov compiler yia tnv petayAottiorn tov kddika Fortran® (Etkdva
5.24).

export F77=gfortran

:%fhomeﬂibkadtran- 1.

§ od TibRadtran-1

Ewova 5.24: Emdoyr tov compiler yix thv amoopadudrtwon tov Kddika
Fortran.

Topo exkteAOVPE TNV €VTOAT] ./configure. X210 TéA0oG, O mpémel va dodpe atnv 006vn TOL

TeEPPATLKOV T okOAovOa OTtwg paiveton otnv Eikova 5.25.
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[E /home/libRaditran-17 s - — - - = | 0 it

Ewova 5.25: OdokAripwon ¢ diadikaoiog configure.

H eykatdotaon (compile) tdpa prropel vo oMok AnpwBel exTeAOVTOG TNV EVTOAT make KL YLK
OLYOUPEVLTOVHE OTL OA elvorl eVvTaEeL KaTA TN SAPKELX TNG EYKATAGTAGCTG, POV TEAELDOEL 1)
eVTOAY make, eKTEAOVE TNV €VTOAT make check, 61tov Ba dovpe otnv 006V TOL TEPPATIKOD

pog o oelpd amod test, 0mwg otnv Ewcova 5.26.

[ /homeflibRadtran-1.7 L= [ D
L —————————————————————————

Ewcova 5.26: Edeyyos tng opBric eykardoraong tne Libradtran.

Eav 6l éxouv olokAnpwbBel emituxmg, otov @dkelo libRadtran-1.7/bin LTAPYOLV HIX
oelpd amo exktedéoo apyeio. T tnv xprion tovg pmopeite vo avatpé€ete oo manual
g libRadtran 1 ot avtictoiya apyeio Tov mnyaiov KOk (source code) mov TOAAEG
(QOPEC, PITOPEL Vo elval TTOAD TTLO KATATOTLOTIKG yiat Th Aettovpyla mov ektedovv. To kbplo

eKTEAECLHLO aLp)ELO TOV HOVTEAOU elval TO uvspec.
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6 Xpnrowyeg TAnpogopieg yia tn xpnon tng libRadtran.

6.1 Movadeg pétpnong nAtokod AGPATOG.

OL povadeg HETPNONG TV ATOTEAECHATOV elval LOLEG E TOV TAPAPETPLKOV ap)ELOL LGOS0V

1OV NALokoV paopartoc. T Tapdderypa, yio to apyeio ‘kurudz_0.1nm.dat’ avoeépetar otu:

The original Kurudz [1992] data were converted to mW/(m?nm) and averaged over

0.1nm intervals centered around the given wavelength.

6.2 daocpartikoi vtoloyiopoti (spectral resolution).

To Bripa TwV PACHATIKOV VITOAOYLOHOV elval tpokaboplopévo ecwtepikd. Ta tnv adloyr

tov spectral resolution mpémel v kaboprotel pécw tng mapapéTpov wavelength_grid_file.

6.3 'E£odog tov uvspec.

H tumikr) dwoepopewon (default output format) tng e£68ov tov uvspec eivau:
lambda edir edn eup uavgdir uavgdn uavgup

Ot petaPAntég e€660v oL prtopovv v 50000V atd TO uvspec, AVAAOYQ piE T oTOLXELDL ELGO-

dov, TEPLYPAPOVTUL TOUPAKAT.

cmu Computational polar angles from polradtran.

down_flux, up_flux The total (direct+diffuse) downward (down_flux) and up-ward(up_flux) irradiances. Same
units as extraterrestrial irradiance ( e.g mW/(m?nm) if using the atlas3 spectrum in the data/solar_flux
directory.)

edir Direct beam irradiance w.r.t. horizontal plane (same unit as extraterrestrial irradiance).

edn Diffuse down irradiance, i.e. total minus direct beam (same unit as edir).

eup Diffuse up irradiance (same unit as edir).

lambda Wavelength (nm)

u0u The azimuthally averaged intensity at numu user specified angles umu (units of e.g. mW/(m?nmsr) if using
the atlas3 spectrum in the data/solar_flux directory.) Note that the intensity correction included in the disort
solver is not applied to u0u, thus uOu can deviate from the azimuthally-averaged intensity-corrected uu.

uavg The mean intensity. Proportional to the actinic flux: To obtain the actinic flux, multiply the mean intensity
by 47 (same unit as edir).

uavgdir Direct beam contribution to the mean intensity (same unit as edir).

uvavgdn Diffuse downward radiation contribution to the mean intensity (same unit as edir).

uavgup Diffuse upward radiation contribution to the mean intensity (same unit as edir).

uu The radiance (intensity) at umu and phi user specified angles (unit e.g. mW/(m?*nmsr) if using the atlas3
spectrum in the data/solar_flux directory.)

uu_down, uu_up The downwelling and upwelling radiances (intensity) at cmu and phi angles (unit

e.g. mW/(m*nmsr) if using the atlas3 spectrum in the data/solar_flux directory.)
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6.4 Toumxkd atpoc@alpikd TPOPiA.

Stov Iivaka 6.1 mopabétovpe otoixeiow and to ‘AFGL Atmospheric Constituent Profiles’
(Anderson et al., 1986).

MMivakoag 6.1: Tapduetpor TpoTUTOV ATHOTOAIPIKDY TTPOPIA.

Model Name Lat Time
1 Tropic 15N Annual Average
2 Mid-Latitude Summer 45N  July
3 Mid-Latitude Winter ~ 45N January
4 Sub Arctic Summer 60N  July
5 Sub Arctic Winter 60N January
6 U.S. Standard 1976

6.5 IIpoeidomoinon ywa tn yovio SZA = 43.2°.
H CeviBux yovia tov 43.2° tpokalei pio tpoewdomoinon (warning). To omoio oyetileton pe

TNV SLVATOTNTO LITOAOYLGHOD TPLYWVOUETPLKOV CUVAPTHGEWV HIKPOV YOVLOV.

* % x x x x x WARNING > > > > > >
SETDIS--beam angle=computational angle;

* % % *x x % * changing cosine of solar zenith angle, umuO, from 0.728969 to 0.728928
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