DisTributing a (Linux) naTive
application with




Preveguisite

You should have:
— OpenMOLE (5,.4)

— A Linux compuler
(to practice packaging)

— Pythov



Get the archives

6o To
Get packaging.Tgz and Native,1gz
Exfract packaging.1gz


http://www.openmole.org/files/csdc

A native applicatior

A E & reuillon@simplet: fhome/revillon/Documents/Recherche/Work/OpenMOLE/python

Sys
numpy
numpy *
array %
csv
.nput = open(sys.argv[i1], 'r"')
n = float(sys.argv[?])
. i )
data = csv.reader(input)
array = numpy.array(list(data)).astype(float)
t(array)
(n)
mult = array * n
rint( )
numpy.savetxt(sys.argv[ ], mult, fmt= )
V) 33%

Content of ‘*matfrix,py”



Run i1

[reuillon:~/Documents .. ond/application] 2s $§ python matrix.py data.csv 2 out.csv

reading the matrix

[[ 8. 8. 9.]
[ 7. 6. 8.]
5 #. B.]]

2.0

saving the matrix

[reuillon:~/Documents .. ond/application] 6s § 1s

care data.csv matrix.py out.csv
[reuillon:~/Documents .. ond/application] 5s $ |}

Reads data.csv
Multiply it by 2

Write out.csv



Make it portable

This application depends on:
— pyThon

— nUmMpy
— libe..

The solufion: use CARE
http:/ /reproducible,io/



Make it portable

$./care -o python.bin python matrix.py data.csv 2 out.csv

care info: concealed path: $SHOME /home/reuillon

care info: concealed path: /tmp

care info: revealed path: $PWD /home/reuillon/Documents/Recherche/Work/OpenMOLE/pytho
n/second/application

care info: revealed path: /usr/bin/python2.7

ot Ll =T 1§ e T i
reading the matrix

[[ 8. 8. 9.]
[ 7. 6. 8.]
[ 5. 7. 8.]]

2.0

saving the matrix
Care INTO: —-mmm i mm i o e
care info: Hints:

care info: - search for "conceal" in ‘care -h’ if the execution didn't go as expect
ed.

care info: - run "./python.bin® or ‘care -x python.bin® to extract the output archi
ve correctly.

Sls

care data.csv matrix.py out.csv python.bin

$




Make it portable

What is python,bin?
— An auto—extractible archive

— Contains every single files accessed
by the program (and a bit more)

How do 1 use it?

— ExTract: ./pyThon,bin

— Run: ./python/re—execute,sh



Make it portable
What's inside puython,bin?

/Documents/Recherche/Projects/open

reuillon@simpl

$tree python
python
concealed-accesses. txt

proot

README. txt

re-execute.sh

rootfs

— dev

— etc

—— alternatives

— 1libblas.so0.3 -> /usr/lib/libblas/libblas.so0.3

— 71liblapack.so.3 -> Jusr/lib/lapack/liblapack.so.3
— 1d.so.cache

— Llocaltime
—— python2.7
sitecustomize.py

— home
l— reuillon
L— pocuments
L— Recherche
L— wWork
L — OpenMOLE
L— python

— data.csv
— matrix.py
—— out.csv




Make it portable

info: extracted: python/rootfs/usr/1lib/python2.7/dist-packages/numpy/ma/core.pyc

info: extracted: python/rootfs/usr/1ib/python2.7/dist-packages/numpy/ma/extras.py

info: extracted: python/rootfs/usr/lib/python2.7/dist-packages/numpy/ma/extras.pyc

info: extracted: python/rootfs/usr/1lib/python2.7/csv.py

info: extracted: python/rootfs/usr/1lib/python2.7/csv.pyc

info: extracted: python/rootfs/usr/1ib/python2.7/1ib-dynload/ csv.x86 64-1linux-gnu.s
o

info: extracted: python/rootfs/home/reuillon/Documents/Recherche/Work/OpenMOLE/pytho
n/second/application/data.csv

info: extracted: python/rootfs/home/reuillon/Documents/Recherche/Work/OpenMOLE/pytho
n/second/application/out.csv

info: extracted: python/re-execute.sh

info: extracted: python/concealed-accesses.txt

info: extracted: python/README.txt

info: extracted: python/proot

$./python/re-execute.sh

reading the matrix

[[ 8. 8. 9.]

[ 7. 6. 8.]

[ 5. 7. 8.]]
2.0
saving the matrix
S

IT will work on any other Linux machine



Make it portable

And you can change the parameters

$./python/re-execute.sh python matrix.py data.csv 4 out.csv
reading the matrix

[ 8 s ok
M Sl T
TG Al 6718 B NI

4.0

saving the matrix

S |



Run it in OpenMOLE

Launch OpenMOLE, upload natfive,fgz and exiract if,




Run it in OpenMOLE

6o To *Native/1” and edit PyTask,oms

localhost

E & & * x B

e [N~ ©
PyTask.oms
A Home [EIENTCENER
val pyTask =
SystemExecTask(
"./python.bin", m
PyTask.oms 0,17KB "./python/re-execute.sh python matrix.py data.csv 2 out.c (

resources += workDirectory / "../python.bin"

)

pyTask




Run it in OpenMOLE

Use a SystemExecTask:

val pyTask =
SystemExecTask(
“./python.bin",

"./python/re-execute.sh python matrix.py data.csv 2 out.csv") set (
resources += workDirectory / "../python.bin"

)




Run it in OpenMOLE

I/ \VOMS Admin>vo.com... % | =

localhost

s A

v ol - nistor
ERROR ~ . 500
error level history

"N Executions

AH

PyTask.oms 30/9/2015, 14:33:20 ™1 /1 0:00:00 finished Env (3¢) ]

I R T T
info: extracted: python/rootfs/usr/lib/python2.7/dist-packages/numpy/ma/__init__.pyc

info: extracted: python/rootfs/usr/lib/ ist-packages/numpy/ma/core.py

info: extracted: python/rootfs/ ib/] ist-packages/numpy/ma/core.pyc

info: extracted: python/rootfs/usr/lib/python2.7/dist-packages/numpy/ma/extras.py

info: extracted: python/rootfs/usr/lib/python2.7/dist-packages/numpy/ma/extras.pyc

info: extracted: python/rootfs/usr/lib/python2.7

info: extracted: python/rootfs/usr/lib/python2

info: extracted: python/rootfs/usr/lib/python2.7/lib-dynload/_csv.x86_64-linux-gnu.so

info: extracted: python/rootfs/home/reuillon/Documents/Recherche/Work/OpenMOLE/python/data.csv
info: extracted: python/rootfs/home/reuillon/Documents/Recherche/Work/OpenMOLE/python/out.csv
info: extracted: python/re-execute.sh

info: extracted: python/concealed-accesses.ixt

info: extracted: python/README .ixt

info: extracted: python/proot

reading the matrix

[[8. 8. 9]

[7. 6. 8]

[5. 7. 8]

2.0

saving the matrix




Get The outpul tile

6o to *2* and edit output.oms

Q

Output.oms
f Home val output Val[File]

val pyTask = SystemExecTask(

"./python.bin",

"./python/re-execute.sh python matrix.py data.csv 2 /tmp/out.csv")
DUIDLE Ol 0.33KB resources += workDirectory / "../python.bin",

outputFiles 4= ("python/rootfs/tmp/out.csv", output)

)

val copyHook = CopyFileHook(output, workDirectory / "result.csv")

(pyTask hook copyHook)




Get The outpul tile

output = Val[File] e \/aYla 0 6
N

pyTask = SystemExecTask(
./python.bin",

./python/re-execute.sh python matrix.py data.csv 2 /tmp/out.csv'
resources += workDirectory / "../python. bin'

outputFiles += (" python/rootfs/tmp/out csv" output)—/

) \
val copyHook = CopyFileHook(output, workDirectory / "result.csv") ¥J
(pyTask hook copyHook) /




Get The outpul tile

Run it and refresh,

https://localhost:34887/ x W

a localhost

Q

Output.oms

LU Native 2 VELQJEpKte_S/h[File]

val pyTask = SystemExecTask(

"./python.bin", m
Output.oms 0.33KB "./python/re-execute.sh python matrix.py data. mp/out
; resources += workDirectory / "../python.bin",
result.csv 0.03KB outputFiles += ("python/rootfs/tmp/out.csv", output)

)

val copyHook = CopyFileHook(output, workDirectory / "result.cs

(pyTask hook copyHook)




Inject an input file

6o fTo *3* and edit Inpul.oms

a localhost

-
Input.oms
# Home val input = Val[File]

val output = Val[File]

val pyTask = SystemExecTask( m

./python.bin",
“./python/re-execute.sh python matrix.py /tmp/data.csv 2 /tn
resources += workDirectory / "../python.bin",
inputFiles += (input, "python/rootfs/tmp/data.csv"),
outputFiles += ("python/rootfs/tmp/out.csv", output),
input := workDirectory / "../data/datal.csv"

)

Input.oms 0,47KB

val copyHook = CopyFileHook(output, workDirectory / "result.cs

pyTask hook copyHook




Inject an input tile

val input = Val[File]

val output = Val[File]

val pyTask = SystemExecTask( /
“./python.bin", )
"./python/re-execute.sh python matrix.py /tmp/data.csv 2 /tmp/out.csv") set (

resources += workDirectory / "../python.bin",

inputFiles += (input, "python/rootfs/tmp/data.csv"),
sv", output),

outputFiles += ("python/rootfs/tmpXo
input := workDirectory / "../data/dyt&l.csv" 1— {%\
l tion di

output, workDirectory / "W €A

val copyHook = CopyFileHbo

pyTask hook copyHook




Inject an input tile
Run it

You can change the file manually:

~ dafat,csv

- dataz.csv

_dafaz.csv



Explore a parameter

6o To *4* and edit Param.,oms

localhost

Param.oms
L Native | 4
val input = Val[File]
val output = Val[File]
val i = Vall[Int]
Param.oms 0,60KB
! val pyTask = SystemExecTask(

"./python.bin",

"./python/re-execute.sh python matrix.py /tmp/data.csv ${i}
resources += workDirectory / "../python.bin",

inputFiles += (inputFile, "python/rootfs/tmp/data.csv"),
outputFiles += ("python/rootfs/tmp/out.csv", outputFile),
input := workDirectory / "../data/datal.csv",

inputs += i,

outputs += 1

)

val copyHook = CopyFileHook(output, workDirectory / "results/r

val exploration = ExplorationTask(i in (1 to 10))

exploration =< (pyTask hook copyHook)




Explore a parameter

input = Val[File] e
output = Val[ ; |S

1 = Val[Int] ‘s—

val pyTask = SystemExecTask( / CO

)

“./python.bin", f
“./python/re-execute.sh python matrix.py /tmp/data.csv ${i} /tmp/out.csv") set (

resources += workDirectory / "../python.bin",
inputFiles += (input, "python/rootfs/tmp/data.csv"),
outputFiles += ("python/rootfs/tmp/out.csv", output),
input := workDirectory / "../data/datal.csv",

inputs += i,

outputs +=i\\“i“ |S am |V]PMWL aV]Ol am

val copyHook = CopyFileHook(output, workDirectory / "results/result${i}.csv")

. . . . \
val exploration = ExplorationTask(i in (1 to 10)) \

exploration -< (pyTask hook copyHook)




Explore a parameter

Run if, retresh and go fo ‘results” tolder,

https://localhost:34887/ x W&

localhost

Param.oms resultl.csv
LLGEEE .. 4 | resulis 380

442 7
98 8 12

resultl.csv 0,02KB

result10.csv 0,03KB

result2.csv 0,02KB

result3.csv 0,03KB

resultd.csv 0,03KB

result5.csv 0,03KB

resulté.csv 0,03KB

result7.csv 0,03KB

result8.csv 0,03KB

result9.csv 0,03KB




Explore the input file

6o to ‘5* and edit Files.,oms

o N ©
Files.oms
i Home val input = Val[File]

val inputName = Val[String]

val output = Val[File]
val i = Val[Int] m

val pyTask = SystemExecTask(
“./python.bin",
"./python/re-execute.sh python matrix.py /tmp/data.csv ${i}
resources += workDirectory / "../python.bin",
inputFiles += (input, "python/rootfs/tmp/data.csv"),
outputFiles += ("python/rootfs/tmp/out.csv", output),
inputs += i,
outputs += 1

)

Files.oms 0,68KB

val copyHook = CopyFileHook(output, workDirectory / "results/

val exploration =
ExplorationTask(
(1 in (1 to 10)) x
(input in (workDirectory / "../data/").files withName ing
)

exploration -< Strain(pyTask) hook copyHook

https://localhost:34887/#F87c75f4-ae9e-481F-950f-fb4a37734d1c



Explore the input file

input = Val[File]
inputName = Val[String]

s The path of
L IpyTask SystemExecTask( CO m ‘T a | m S The

ython.bin"
python/re- cxewte sh pythm matrix.py /tmp/data.csv ${i} /tmp/out.csv") set (

resources += worlerectory ¥ e on.bin",
inputFiles += (1nput "python/r ot ;/tmprdata csv'),
outputFiles += ("python/rootfs/tmp/out.csv", output),

inputs += 1, s
outputs += i Comb|me

)

val copyHook = CopyFileHook(oujft, workDirectory / "results/${inputName. drO)Rl( ht(4)}/result${i}.csv"

val exploration =

ExplorationTask( f p—
(iin (1 to 18)) x
(input in (workDirectory / "../data/").files withName inputName)

) J

exploration -< Strain(pyTask) hook copyHook

6o Through




Explore the input file
Run it and go in the *results” tolder,

E & & * x B

o
Files.oms
ﬂHome val input = val[File]

val inputName = Val[String]

val output = Val[File]

val i = val[Int]
O data1 G val pyTask = SystemExecTask(
(+] "./python.bin",

dame L "./python/re-execute.sh python matrix.py /tmp/data.csv ${i} /tmp/out.csv") set (

© data3 0,25KB resources += workDirectory / "../python.bin"

inputFiles += (input, "python/rootfs/tmp/data.csv"),
outputFiles 4= ("python/rootfs/tmp/out.csv", output),
inputs += 1,
outputs += 1

)

val copyHook = CopyFileHook(output, workDirectory / "results/${inputName.dropRighti(

val exploration =
ExplorationTask(
(i in (1 to 10)) x
(input in (workDirectory / "../data/").files withName inputName)

)

exploration -< Strain(pyTask) hook copyHook




Delegate 1o the aGrid

The complex—systems propose 5000+
cores of compuling tor researchers,

6o To: fo learn
how To access i1,


http://iscpif.fr/vo/

Delegate 1o the Gri
Configure OpenMOLE

A & & w x 8§

I File - Authentications

EGI P12 certificate ~

Password

A Home

Files.oms cesssesses

Key file ${i} /tmp/out.csv") set (

egi.p12

Reset password

Caution: all your preferences will be erased! m

VAL LUPYIIUUR — LUPY! LLCHUURUULPUL, WUIRULITULULY /| ::ul.ts/S{ir1pL|‘f.l‘~lame .di"ODRi(_]htl

val exploration =
ExplorationTask(
(i in (1 to 10)) x
(input in (workDirectory / "../data/").files withName inputName)

)

exploration -< Strain(pyTask) hook copyHook



Delegate to the aGrid

Add one line To the script

val env = EGIEnvironment("vo.complex-systems.eu")

exploration -< (Strain(pyTask) hook copyHook on env)



elegate 1o the ario

IT vuns:

https:...4887/ | M@ Usersup... | VOMSAdm... | Index of ffil... | OpenMOLE Institutdes ... | B3 Institut... | W® Usersup... | B Institut ... Zotero |... ZoteroF... Commit... JEaE * Wi

Environment Output
ERROR ~ . P
error level history

Files.oms  30/9/2015, 17:55:19 45 w6 /31 0:03:54 running

Files.c  EGIEnvironment@457476736  #4 (358, 57MB)  #»0(253,07KB) A9 %5 w5

val copyHook = CopyFileHook(output, workDirectory / "results/${inputName.dropRighti(

val exploration =
ExplorationTask(
(i in (1 to 10)) x
(input in (workDirectory / "../data/").files withName inputName)

)

val env = EGIEnvironment("vo.complex-systems.eu")

exploration -< (Strain(pyTask) hook copyHook on env)
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