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Integrate applications in JUBE

Introduction

« JUBE Benchmarking Environment: provides a script based framework to easily create benchmark sets, run those sets on different computer systems
and evaluate the results.

« Documentation: ?http://apps.fz-juelich.de/jsc/jube/jube2/docu/index.html

» Current version available in the DEEP and DEEP-ER systems: 2.1.0

* Example commands:

ssh user @eep

$ jube2 info benchnark_directory

$ jube2 status benchmark_directory [-i run_id]

$ jube2 run benchmark_xml _file [--tag tagl tag2 ...]
$ jube2 anal yse benchmark_directory [-i run_id]

$ jube2 result benchmark_directory [-i run_id]

Example application

ssh nmanzano@leep

cd /usr/local / deep-er/sdv-benchnarks/ appl i cati ons/ MAXW DGTD

JUBE compile input file

See for instance the JUBE xml file of the example application:

vi m MAXW DGTD- j ube- mast er - SDV. conpi | e. xni

Important parts in the file are:

1) Platform

<i ncl ude- pat h>
<pat h>/ usr/1 ocal / j ube2/ pl at f or m deep</ pat h>
</i ncl ude- pat h>

Under /usr/local/jube2/platform/deep there are a series of files with default values for the DEEP and DEEP-ER systems:

deep- chai nJobs. sh
submit.job.in
pl atform xm

These files won't be modified but the default values can be overwritten in the JUBE xml file.

2) Benchmark name and outpath

<benchmar k name="MAXW DGTID- conpi | e" out path="./conpile">

The outpath describes the benchmark run directory (relative to the position of the input file). This directory will be managed by JUBE and will be
automatically created if it doesn?t exist. The directory name and position are very important, because they are the main interface to communicate with
your benchmark, after it was submitted.

3) Source files

<fileset nanme="sources">
<copy>MAXW DGID. t ar . gz</ copy>
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<prepare>tar -xzf MAXW DGID.tar.gz</ prepare>

</fil eset>

The source files will be copied to the user sandbox directory and untar before the compilation.

4) Parameterset

<par anet er set

<par anet er
<par anet er
<par anet er
<par anet er

init_wth="MAXWDGID specs. xm " name="syst enParaneter">

nanme="nodul es">i ntel /15. 2. 164 parastation/intel-5.1.4-1_1_g064e3f 7</ par anet er >

nanme="t ar get di r " >$j ube_benchmar k_hone/ execut abl e/ k$k</ par anet er >

nane="FC"' type="string" >npif90</paraneter>

name="FFLAGS" type="string" >-align dconmpns -opennp -no-opt-prefetch -O3 -r8 -axCORE-AVX2 -f pp</ paraneter

</ par anet er set >

The values in the set of parameters with name "systemParamter" will be initialized with the default values found in the file "MAXW-DGTD_specs.xml".
This last file takes in turn some of the default values of platform.xml and overwrites them. See the file for more information.

We can reference other parameters with $ like in the example $k or $jube_benchmark_home. $jube_benchmark_home is a JUBE variable with the value
of the original input file location and $k is 2:

<paraneterset init_w th="MAXW DGTD specs. xm " nanme=" MAXW DGIDPar anet er - head" >
<par anet er name="k" type="int" >2</paraneter>

</ par anet er set >

So the value of the targetdir parameter will be /usr/local/deep-er/sdv-benchmarks/applications/MAXW-DGTD/executable/k2.

5) Step compile

<step nane="conpile">
<use>sour ces</ use>
<use from="MAXW DGTD_specs. xm " >MAXW DGTDMVakef i | eFi | e</ use>
<use fronme"platform xm " >conpil eset </ use>
<use>syst enPar anet er </ use>
<use>MAXW DGTDPar anet er - head</ use>
<use fron="MAXW DGTD_specs. xm " >MAXW DGTDMakef i | eSub</ use>
<do>nodul e purge; nodul e | oad $npdul es; export LD_LI BRARY_PATH=/ opt/parastati on/ npi 2/1ib:/usr/local/deep-er/sdv-bench
</ st ep>

In the step compile we tell which parameters and source files to use with the tag <use></use>. The <do></do> contains a single shell command. This
command will run inside of a sandbox directory environment (inside the outpath directory tree).

6) Step copy_exec

<step depend="conpile" name="copy_exec">
<use>syst enPar anet er </ use>
<use>MAXW DGTDPar anet er - head</ use>
<do>nkdir -p S$targetdir</do>
<do>cp -p conpil e/ MAXW DGTDY exe/ gdL$k $t ar get di r/ gdL$k-j ubel D_$j ube_benchmar k_i d</ do>
<do>rm -f $targetdir/gdL$k; In -s $targetdir/gdL$k-j ubel D_$j ube_benchnark_i d $targetdir/gdL$k</do>
</ st ep>

The copy_exec step depends on the compile step and will wait until it is finished for copying the executables resulting from the compilation to the
S$targetdir directory.

Compile application

jube2 run MAXW DGTD-j ube- mast er - SDV. conpi | e. xni

A series of output files will be generated and stored under /usr/local/deep-er/sdv-benchmark/applications/MAXW-DGTD/compile/benchmark_id/. The
structure is as follows:
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conpile # the given outpath

|
+- 000000 # the benchmark id

+- configuration.xnm
+- wor kpackages. xn
+- run.log

+- 000000_conpil e

the stored benchmark configuration
wor kpackage i nformation

log information

t he wor kpackage

H OH H R

|

| +- done # wor kpackage fini shed narker

|  +- work # user sanbox fol der

| |

| +- stderr # standard error nessages of used shell commands
| +- stdout # standard output of used shell commands

+- 000000 _copy_exec # the workpackage

+- done # wor kpackage fini shed narker

+- work # user sanbox fol der
|
+- stderr # standard error nmessages of used shell commands
+- stdout # standard output of used shell commands

The executable resulting of the compilation will be stored under /ust/local/deep-er/sdv-benchmark/applications/MAXW-DGTD/executable/.
JUBE run job input file

See for instance the JUBE xml file of the example application:

vi m MAXW DGTD- j ube- nast er - SDV. nodul es. t est . xm

Important parts in the file are:
1) Use of tags

Notice the 2 different parameter sets:

<par anet er set nanme=" MAXW DGTDPar anet er - head" i nit_w t h="MAXW DGTD_specs. xm " tag="!wonman">
[...1]

</ par anet er set >

<par anet er set nane=" MAXW DGTDPar anet er - woman" init_w t h="MAXW DGTD_specs. xm " t ag="woman">

(-]

</ par anet er set >

You can tell JUBE to use one parameter set or another depending on the tag. For doing so you can specify it with the jube2 run command:

jube2 run MAXW DGTD-j ube- mast er - SDV. nodul es. test. xm --tag woman

will use MAXW-DGTDParameter-woman,

jube2 run MAXW DGTD-j ube- mast er - SDV. nodul es. t est . xmi

will use MAXW-DGTDParameter-head.

2) Several values for the parameters

<par aneter name="k" type="int" >1, 3</paraneter>

[...1]
<par aneter name="iopath" type="string" >"/nvne/tnp/ manzano/ MAXW DGTD-test/", "/ sdv-wor k/ manzano/ MAXW DGTD- t est / " </ par anet er




WikiPrint - from Polar Technologies

You can specify comma separated values for the parameters. In this case JUBE will execute the benchmark 4 times with the following values:

1, iopath=/nvne/tnp/ manzano/ MAXW DGID-t est /
1, iopath=/sdv-work/ manzano/ MAXW DGTD-t est /
=3, iopath=/nvne/tnp/ manzano/ MAXW DGID- t est /
3, iopat h=/sdv-wor k/ manzano/ MAXW DGTD- t est /

3) Substitute set

See for instance the following section in platform.xml

<substituteset nane="executesub">
<iofile in="${subm t_script}.in" out="$submt_script" />
<sub source="#ENV#" dest="$env" />
<sub source="#NOTI FY_EMAI L#" dest="" />
<sub sour ce="#BENCHNAVE#" dest ="$j ube_benchnar k_nanme" />

<sub sour ce="#NODELI ST#" dest ="nodes=$nodes: $nodet ype: ppn=$t asksper node"

<sub sour ce="#QUEUE#" dest="$queue" />

<sub source="#JOBPCLI CY#" dest="NACCESSPOLI CY: SI NGLEJOB" />
<sub source="#TIME_LIM T#" dest="$tinmelimt" />

<sub source="#PREPROCESS#" dest="" />

<sub sour ce="#POSTPROCESS#" dest="" />

<sub source="#STARTER#" dest="$starter" />

<sub source="#ARGS_STARTER#" dest="$args_starter" />

<sub sour ce="#MEASUREMENT#" dest="" />

<sub source="#STDOUTLOGFI LE#" dest="%outl ogfile" />

<sub source="#STDERRLOGFI LE#" dest="%$errlogfile" />

<sub source="#EXECUTABLE#" dest="" />
<sub source="#ARGS_EXECUTABLE#" dest="" />
<sub source="#FLAGY" dest="touch $done_file" />

</ substi t ut eset >

/>

And in MAXW-DGTD-jube-master-SDV.modules.test.xml:

<substituteset nane="executesub" init_w th="platformxm">

<sub source="#NOTI FY_EMAI L#" dest="c. manzano@ z-j uelich.de" />
nodul e purge;

<sub source="#PREPROCESS#" dest="date + (start) % %@ (%)";

nodul e | oad $nodul es;

export LD_LI BRARY_PA

<sub sour ce="#POSTPROCESS#" dest="echo $LD_LI BRARY_PATH;, echo $SCR USER NAME; echo $SCR JOB_NAME; echo $SCR JOB_ID; e

<sub source="#EXECUTABLE#" dest="gdL$k" />
<sub source="#ARGS_EXECUTABLE#" dest="" />
</ substituteset>

This will tell JUBE to take the file ${submit_script}.in and create an output file named ${submit_script} with the occurrences #NOTIFY_EMAIL#,

#QUEUEH#, etc. substituted by the corresponding values.

4) Step execute - chainjob_script

NOTE: For integrating an application the step prepare is not necessary and won't be covered in this guide. A slightly modificated version of the xml file is

explained here.

<step nane="execute" shared="shared">
<use>MAXW DGID- exec</ use>
<use frone"MAXW DGTD_specs. xm " >MAXW DGTDI nput Fi | e</ use>
<use>execut eset </ use>
<use>execut esub</ use>
<use fronm="pl atform xm " >chai nsub</ use>
<use>syst enPar anet er </ use>
<use tag="!woman">MAXW DGTIDPar anet er - head</ use>
<use tag="woman">MAXW DGIDPar anet er - woman</ use>
<use>MAXW DGTDI nput Sub</ use>
<use>NMAXW DGTDSCRSub</ use>




WikiPrint - from Polar Technologies

<use frone"platform xm ">jobfil es</use>
<use fronme"pl atform xm ">chai nfil es</use>
<do>nkdir exe; chgrp deeper exe; chnod g+s exe; cp -pr exe_$testcase/* exel/ </ do>
<do>cp -p gdL$k exe/</do>
<do>rm -f exe/Data_Nunt; cp -p Data_Num out exe/ Data_Nunx/do>
<do>rm -f exe/Data_lO"; cp -p Data_l O out exe/Data_l O</do>
<do>rm -f exe/scr.sh*; cp -p scr.sh.out exe/scr.sh</do>
<do>rm -f exe/test.part*; cp -p test.part.gz exe/; gzip -d exe/test.part.gz</do>
<do>$chai nj ob_script $shared_job_info $subnit_script</do>
<do done_file="$done_file"></do>
<do>chgrp deeper job.log job.err</do>
</ st ep>

The interesting parts of this section are at the end. With

<do>$chai nj ob_script $shared_job_info $submit_script</do>

you can submit a series of jobs (in this example 4, see section 2). The first job will run and the next one will wait until the first one is finished. The
${chainjob_script} looks as follows:

cat /usr/local/jube2/platforn deep/ deep-chai nJobs. sh

#!/usr/bin/env bash

if [ $# -1t 2]

t hen
echo "$0: ERROR (M SSI NG ARGUVENTS) "
exit 1

fi

LOCKFI LE=%$1

shift

SUBM TSCRI PT=$*

if [ -f $LOCKFILE ]
t hen
DEPEND_JOBI D="head -1 $LOCKFI LE
JOBI D="gsub - Wdepend=afterany: ${ DEPEND_JOBI D} $SUBM TSCRI PT
el se
JOBI D="gsub $SUBM TSCRI PT"
fi

echo ${JOBI D} > $LOCKFI LE

exit O

In ${shared_jobinfo} the jobid of the preceding job is stored. Notice that

${shared_j obi nfo} = ${shared_folder}/jobid = ./shared/jobid

and all jobs have in their sandbox a soft link called "shared" pointing to ./benchmarks_modules_test/benchmark_id/execute_shared.

5) Analyse

<anal yzer nanme="anal yse" >
<use fron="MAXW DGTD_specs. xm ">patt er n</ use>
<anal yse step="execute">
<fil e>exe/ maxdg3DP$k. out </ fil e>
<file>job.log</file>
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</ anal yse>
</ anal yzer>

After the job has run, you can analyse the results with:

jube2 anal yse benchnarks_nodul es_test --id jube_id

The analyse step will look for the corresponding patterns in the output files, in this case exe/maxdg3DP$k.out and job.log, and the data will be stored
inside the benchmark directory. The patterns to look for are specified in the MAXW-DGTD_specs.xml file:

<patternset nane="pattern">
<pattern name="fluxpvector" unit="W type="float">\s*Flux of the Poynting vector :\s+$jube_pat_w d\s*</pattern>

<pattern name="attau" unit="n' type="float">\ s*AT TAU =\s+$j ube_pat _w d\s*</pattern>
<pattern name="t" unit="nsec" type="float">\ s*T =\s+$jube_pat_wr d\s*</pattern>
<pattern name="iterations" unit="" type="int">\s*USI NG s+$j ube_pat _w d\s*</pattern>

<pattern nanme="nmaxcputinme" unit="sec" type="float">\s*MAX CPU TI ME 1\ s+$j ube_pat _w d\s*</pattern>
<pattern name="real tinme" unit="sec" type="float">\s*REAL TIME 1\ s+$j ube_pat _wr d\ s*</pattern>
<pattern name="tinmetosol uti on" unit="sec" type="float">\ s*TI ME TO SOLUTI O\: \ s+$j ube_pat _wrd\ s*</ pattern>
<pattern name="iotine" unit="sec" type="float">\s*I/O TI ME 1\ 's+$j ube_pat _w d\s*</pattern>
<pattern name="el ectrtime" unit="sec" type="float">\ s*ELECTR TI ME 1\ s+$j ube_pat _wr d\s*</pattern>
<pattern name="onptine" unit="sec" type="float">\s*OW TI ME 1\ s+$j ube_pat _wr d\ s*</pattern>

<pattern name="tfluxel ectr" unit="sec" type="float">\s*T FLUX ELECTR :\s+$jube_pat_w d\s*</pattern>
<pattern name="tfluxmagnet" unit="sec" type="float">\s*T FLUX MAGNET :\s+$j ube_pat _wrd\s*</pattern>

<pattern name="tupel ectr" unit="sec" type="float">\s*T UP ELECTR 2\ s+$j ube_pat _w d\ s*</pattern>
<pattern name="tupmagnet" unit="sec" type="float">\s*T UP MAGNET 2\ 's+$j ube_pat _w d\ s*</pattern>
<pattern name="tfourier" unit="sec" type="float">\ s*T FOUR ER :\'s+$j ube_pat _wrd\s*</pattern>

<pattern name="starttine" type="string" >\(start\)$jube_pat_bl ($j ube_pat _w d$j ube_pat _bl $j ube_pat _wrd) </ pattern>
<pattern name="stoptinme" type="string" >"\s*\(finished\)\s*(.*)\s*\(</pattern>
</ patternset>

If there are multiple matches inside a single file you can add a reduce option. Normally only the first match will be extracted. See
?https://apps.fz-juelich.de/jsc/jube/jube2/docu/glossar.html#term-pattern-tag for more information.

6) Result

<result>
<use>anal yse</ use>
<table name="result" style="pretty" sort="jube_wp_id">
<col um>nodul es</ col um>
<col um>i opat h</ col utm>
<col um>i ot i me</ col utm>
<col um>starttime</col um>
<col um>st opt i me</ col um>
</t abl e>
</resul t>

The last part is the result table creation. Here you have to use an existing analyser. The <column> contains a pattern or a parameter name. sort is the
optional sorting order (separated by ,). The style attribute can be csv or pretty to get different ASCII representations. To create the result table you have
to write:

jube2 result benchmarks_npdul es_test --id jube_id

The result table will be written to STDOUT and into a result.dat file inside ./benchmarks_modules_test/benchmark_id/result.
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