Job-Arrays

In PBSPro gibt es die Méglichkeit sogenannte Job-Arrays zu starten. Diese ermdglichen es dem Cluster gleichartige Jobs effizient und schnell zu
verarbeiten.

Dabei wird nur ein Job abgeschickt, welcher jedoch mehrfach mit einem fortlaufenden Index gestartet wird. Dadurch ist es moglich bei jedem Lauf andere
Eingabe-Parameter zu verwenden.

Jeder Job bekommt dazu die Variable $PBS_ARRAY_INDEX gesetzt und kann dadurch unterschiedliche Programme starten.

Beim Abschicken der Jobs muss man dafiir jedoch den Range fur $PBS_ARRAY_INDEX mit:

gsub -A Project -J 0-3 job.file

Beispiel 1: Parameter im Job-File



#! / bi n/ bash

#PBS -1 sel ect =1: ncpus=1: nen¥2gbh: ar ch=i vybri dge
#PBS -1 wal I time=72:00: 00

#PBS - N Bachel orarbei t

#PBS - A Benchmar ki ng

#PBS -r y

nme="basenane $0°
LOGFI LE=$PBS_O WORKDI R/ $PBS_JOBNAME" . " $PBS_JOBI D' _" $PBS_ARRAY_| NDEX" . | og"

#SCRATCHDI R=/ gpf s/ scr at ch/ $USER/ $PBS_JOBI DY
#nkdir -p "$SCRATCHDI R

cd $PBS_O WORKDI R

echo "$PBS_JOBI D ($PBS_JOBNAME) @ " hostnane™ at “date’ in "$RUNDIR' START" > $LOGFI LE
echo "“date +"9%d. %n %r-9%" " >> $LOGFI LE

echo >> $LOGFI LE
echo "GLOBAL PARAMETERS' >> $LOGFI LE

€CNO M- " >> $LOGFI LE
echo "Node : "“hostnane® >> $LOGFI LE

echo "RunDir : "$PBS_O WORKDI R >> $LOGFI LE
#echo "ScratchDir: "$SCRATCHDI R >> $LOGFI LE
echo "# CPUs : "$NCPUS >> $LOGFI LE

echo "# Threads : "$OVW_NUM THREADS >> $LOGFI LE

shopt -s extglob

job[1]="java -jar $PBS_O WORKDI R/ Code/ el ki/out/artifacts/elki_jar/elki.jar KDDCLI Application -evaluator

NoAut omat i cEval uation -resul thandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat aset s

/hal f _rel _160d/ hal f _rel _160d. csv -parser.|abel Indices 161 -al gorithm clustering. kmeans. KMeansLl oyd - kneans.
initialization Sanpl eKMeanslnitialization -kmeans. al gorithm KMeansLl oyd -kneans. sanpl esi ze 0.1 -knmeans. k 113 -
dbc.filter transform d obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pca/ 113"

job[2]="java -jar $PBS_O WORKDI R/ Code/ el ki /out/artifacts/elki_jar/elki.jar KDDCLIApplication -eval uator

NoAut onmat i cEval uation -resulthandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat aset s

/hal f _rel _160d/ hal f _rel _160d. csv -parser.|abel I ndices 161 -al gorithm clustering. kmeans. KMeansL| oyd - kneans.
initialization Sanpl eKMeanslnitialization -knmeans. al gorithm KMeansLl oyd - kneans. sanpl esi ze 0.1 -knmeans. k 114 -
dbc. filter transform @ obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pca/ 114’

job[3]="java -jar $PBS_O WORKDI R/ Code/ el ki/out/artifacts/elki_jar/elki.jar KDDCLI Application -evaluator

NoAut omat i cEval uation -resulthandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat asets

/'hal f _rel _160d/ hal f _rel _160d. csv -parser.| abel I ndices 161 -al gorithm clustering. kmeans. KMeansL| oyd - kneans.
initialization Sanmpl eKMeanslnitialization -kneans. al gorithm KMeansLl oyd - kneans. sanpl esi ze 0.1 -kneans.k 115 -
dbc.filter transform d obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pcal 115

# Select current call
run=${j ob[ $PBS_ARRAY_| NDEX] }

#cp -r $PBS_O WORKDI R/ * $SCRATCHDI R/ .
#cd $SCRATCHDI R

echo >> $LOGFI LE
echo "STARTING .." >> $LOGFI LE
€ChO M- " >> $LOGFI LE

eval $run

#cp -1 "$SCRATCHDI R'/* $PBS O WORKDI R/ .
cd $PBS_O WORKDI R

echo >> $LOGFI LE
gstat -f $PBS_JOBID >> $LOGFI LE

echo "$PBS_JOBI D ($PBS_JOBNAME) @ "hostname’™ at “date” in "$RUNDIR' END' >> $LOGFI LE
echo "“date +"%l. %m %r-%" " >> $LOGFI LE



In der Variable $job ist in diesem Beispiel ein Array definiert welches jeweils den kompletten Prozess-Aufruf beinhaltet. Dieser wird dann per eval
ausgefihrt.

Alternativ kénnte man auch eine Datei mit zeilenweise jeweils einem Parameter-Satz anlegen und die passende Zeile aus der Datei laden.

Beispiel 2: Parameter in Datei

#1 / bi n/ bash

#PBS -1 sel ect =1: ncpus=1: nen¥2gh: ar ch=i vybri dge
#PBS -1 wal I time=72:00: 00

#PBS - N Bachel orarbei t

#PBS - A Benchmar ki ng

#PBS -1 y

nme="basename $0°
LOGFI LE=$PBS_O WORKDI R/ $PBS_JOBNAME" . " $PBS_JOBI D' _" $PBS_ARRAY_| NDEX". | og"

#SCRATCHDI R=/ scr at ch_gs/ $USER/ $PBS_JOBI DY
#nkdir -p " $SCRATCHDI R'

cd $PBS_O WORKDI R

echo "$PBS_JOBI D ($PBS_JOBNAME) @ "hostname’ at “date’ in "$RUNDIR' START" > $LOGFI LE
echo "“date +"%. %m %/-%d" " >> $LOGFI LE

echo >> $LOGFI LE
echo "GLOBAL PARAMETERS' >> $LOGFI LE

LYo 1T J " >> $LOGFI LE
echo "Node : "“hostnane® >> $LOGFI LE

echo "RunDir : "$PBS_O WORKDI R >> $LOGFI LE
#echo "ScratchDir: "$SCRATCHDI R >> $LOGFI LE
echo "# CPUs : "$NCPUS >> $LOGFI LE

echo "# Threads : "$OW_NUM THREADS >> $LOGFI LE
shopt -s extglob
par armet er Fi | e="par anet er _per_j ob. i nput"

# Select current call
run=$(sed "${$PBS_ARRAY_| NDEX} q; d" $paraneterFi |l e}

#cp -1 $PBS_O WORKDI R/ * $SCRATCHDI R/ .
#cd $SCRATCHDI R

echo >> $LOGFI LE
echo "STARTING .." >> $LOGFI LE
echo "----mmm - " >> $LOGFI LE

eval $run

#cp -r "$SCRATCHDI R'/* $PBS_O WORKDI R/ .
cd $PBS_O WORKDI R

echo >> $LOGFI LE
gstat -f $PBS JOBID >> $LOGFI LE

echo "$PBS_JOBI D ($PBS_JOBNAME) @ " hostnane™ at “date’ in "$RUNDIR' END' >> $LOGFI LE
echo "“date +"%l. %n %/-%" " >> $LOGFI LE

Dabei sieht dann die Datei par anet er _per _j ob. i nput wie folgt aus:



java -jar $PBS_O WORKDI R/ Code/ el ki /out/artifacts/el ki _jar/elki.jar KDDCLI Application -eval uator

NoAut onmat i cEval uation -resulthandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat aset s

/hal f _rel _160d/ hal f _rel _160d. csv -parser.|abel I ndices 161 -al gorithm clustering. kmeans. KMeansL| oyd - kneans.
initialization Sanpl eKMeanslnitialization -knmeans. al gorithm KMeansLl oyd - knmeans. sanpl esi ze 0.1 -knmeans. k 113 -
dbc. filter transform @ obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pca/ 113

java -jar $PBS_O WORKDI R/ Code/ el ki /out/artifacts/elki_jar/elki.jar KDDCLI Application -evaluator

NoAut omat i cEval uati on -resulthandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat asets

/'hal f _rel _160d/ hal f _rel _160d. csv -parser.|abel I ndices 161 -al gorithm clustering. kmeans. KMeansL| oyd - kneans.
initialization Sanmpl eKMeanslnitialization -kneans. al gorithm KMeansLl oyd - kneans. sanpl esi ze 0.1 -kneans. k 114 -
dbc.filter transform d obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pcal 114

java -jar $PBS_O WORKDI R/ Code/ el ki /out/artifacts/el ki _jar/elki.jar KDDCLI Application -eval uator

NoAut omat i cEval uation -resulthandl er ResultWiter -out.silentoverwite true -dbc.in $PBS_O WORKDI R/ Dat aset's

/hal f _rel _160d/ hal f _rel _160d. csv -parser.|abel I ndices 161 -al gorithm clustering. kmeans. KMeansL| oyd - kneans.
initialization Sanpl eKMeanslnitialization -kneans. al gorithm KMeansLl oyd - kneans. sanpl esi ze 0.1 -kneans. k 115 -
dbc.filter transform d obal Princi pal Conponent Anal ysi sTransform -out $PBS_O WORKDI R/ Dat aset s/ hal f _rel _160d/ out put
/ pca/ 115

Tipp: Fur weitere Details siehe auch User Manuals PBSPro User’s Guide Kapitel 8 "Job Arrays".
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