First steps with




Preveguisite

Make sure you have the JTava runtime
environment 7 or §

&S @ reuillon@simplet: fnome/reuillon

[reuillon:~] 25s § java -version
Picked up JAVA TOOL_OPTIONS: -javaagent:/usr/share/java/jay

atanaag. jar
openjdk version "1.8.0 _66-internal"
OpenJDK Runtime Environment (build 1.8.0 _66-internal-b01)

Open]JDK 64-Bit Server VM (build 25.66-b01, mixed mode)
[reuillon:~] 3s $




Preveguisite

Make sure uou have Chrom(e | um) or
Firetox



Download

6o 10:
6o fo: Getting Starfed,

NMOLE

openmole.org

Getting Started Documentation Who are we?

Download OpenMOLE 5.4

Launch

e file in the installation

(the file exte



http://www.openmole.org/

Launch

Run:
. Linux | Mac => openmole,sh

. Windoze => openmole,bal



Insecure connection

@ Connexion non certi... %

localhost

Cette connexion n'est pas certifiée

Vous avez demandé a Firefox de se connecter de maniére sécurisée a localhost:36093, mais nous ne
pouvons pas confirmer que votre connexion est sécurisée.

Normalement, lorsque vous essayez de vous connecter de maniére sécurisée, les sites présentent une
identification certifiée pour prouver que vous vous trouvez a la bonne adresse. Cependant, l'identité
de ce site ne peut pas étre vérifiée

Que dois-je faire ?

Sivous vous connectez habituellement a ce site sans probléme, cette erreur peut signifier que
quelqu'un essaie d'usurper l'identité de ce site et vous ne devriez pas continuer.

Sortir d'ici !
Détails techniques

Je comprends les risques

Si vous comprenez ce qui se passe, vous pouvez indiquer a Firef@#fx de commencer a faire confiance 3
l'identification de ce site. M@me si vous avez confiance en cgfffite, cette erreur pourrait signifier
que quelqu'un est en train de pirater votre connexion.

N'ajoutez pas d'exception 3 moins que v \ \ z une bonne raison pour laquelle ce site
n'utilise pas d'identification certifiée.

Ajouter une exception..




Insecure connection

™ @ Ajout d'une exception de sécurité
ser outre la Fagon dont Firefox
Les banques, magasins et autres sites web publics
légitimes ne vous demanderont pas de Faire cela.
Serveur

Obtenir le certificat

Le certificat appartient a un site différent, ce qui pourrait indiquer
que quelqu'un tente d'usurper l'identité de ce

Identité inconnue

s sur carilestimpossible ¢ je verifier qu'il ait
Jtl)ﬂtr‘dHIIOﬂFIdﬂCI utilisant une signature

est pa
une at

Confirmer 'exception de sécurite Annuler




OpenMOLE password

Chose a password fo encrypt secret dafa you
provide To OpenMOLE: passwords for servers..



Welcome to OpenMOLE

Upload files

Create new files

File browser




FirsT worktlow

6o 1o:
Download First.Tgz


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

FirsT worktlow

Upload

ExTract

Upload The archive
Extract i1



FirsT worktlow

T - LR
Hello.oms
A Home
val i = Val[Double]
val j = Val[Double]
Hello.oms 0,27KB

val by2 =
ScalaTask("val j =1 * 2") set (
inputs += 1,
outputs += (i, i),
i:=10.0

)

val display = ToStringHook()

by2 hook display

Click on the tolder *First”
Click on the tolder *1
Click on the file *Hello,oms”



FirsT worktlow

https://localhost:34887/

- localhost

val i = Val[Double]
val j = Val[Double]

Hello.oms 0,27KB

g va
inputs += i,
outputs += (i, j),
i:=10.0

)

val display = ToStringHook()

by2 hook display

Express the dafaflow
Variables are fyped



FirsT worktlow

Hello.oms

————————

val display = fgétringHook()

by2 hook display

Express compulalion
Uses inputs, produces oufputs

(may specify detault values)



FirsT worktlow

https://localhost:34887/

- localhost

Hello.oms
A Home BGHIEEER
val i
val j
Hello.oms 0,27KB

val by2 =
ScalaTask("val j = 1 *
inputs += i,
outputs += (i, j),

= 10.

Express ouTpul operalions
Alway runs locally



FirsT worktlow

https://localhost:34887/

- localhost

Hello.oms
A Home First 1

val i = Val[Double]
val j = Val[Double]

Hello.oms 0,27KB

val by2 =
ScalaTask("val j = 1 * 2") set (
inputs += 1,
outputs += (i, j),

i:=10.0

Express workflow composition
Here: One Task + One hook



FirsT worktlow

https://localhost:34887/ x

- localhost

Hello.oms

val i
val j

Hello.oms 0,27KB

val by2 =
ScalaTask("val j
inputs += i,
outputs += (i, j),
i:=10.0

)

val display = ToStringHook()

by2 hook display

And now lefs vun:



FirsT worktlow

https://localhost:34887/ x

- localhost

Executions
Environment Output
ERROR ~
error level history

AH

Hello.oms 28/9/2015, 12:15:33 ®0/1 0:00:00 running WhEnv

S——

outputs +=_ii, ¥ A
i:=10.0

)

val display = ToStringHook() NO J @, b
by2 hook display ‘ﬁ V] | S\(]ed %GT

Running..



FirsT worktlow

https://localhost:34887/ x W -}

localhost

s Executions = " Lt
nvironmen
ERROR ~
error level - history

A Ho

=

Hello.oms 28/9/2015, 12:15:33 %0 ~1/1 0:00:01 finished JMEnv o

R Xl {i=10.0, j=20.0}
Display /

the ouTput

Display The result,



The sequence

ocalhost:34887/ x

localhost

e [N~ ©
Hello.oms Sequence.oms
A Home
val i 0
val j Val[Double]
val k = Val[Double]
Sequence.oms 0,46KB

val by2 =
ScalaTask("val j = 1 * 2") set (
inputs += i,
outputs += (i, j),
i )

val plusl =
ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)
)

(by2 hook ToStringHook()) -- (plusl hook ToStringHook())

Go to the directory *2
Click on ‘Sequence,oms”



The sequence

Tasks communicate Through variables,




The sequence

A sequence ot task is represenfed by —-—

(by2 hook ToStringHook()) -- (plusl hook ToStringHook())




The sequence

Environment Qutput
ERROR ~ r P
error level history

40 w22 0:00:03 finished .WEnv ()

28/9/2015,
13:56:00

&b

Sequence.oms

Seque

{i=10.0, j=20.0}
(i=20.0, k=21.0}

Run the worktlow,



The exploration

u e [~ ©
Explore.oms
A Home First 3 e
val j =
val k =
Explore.oms 0,57KB val by2 =

ScalaTask("val j = i * 2") set (
inputs += i,
outputs += (i, j).
i:=10.0

)

val plusl =
ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)
)

val exploration = ExplorationTask(i in (

exploration -< (by2 hook ToStringHook()) -- (plusl hook ToStringHook())

6o to the directory *3*
Click on ‘Sequence,oms”



The exploration

The objective is to execute the sequence of
tasks for many input values:

77\ ™

/ J: Double
-0 | ! /lk<—j+1
y 4 \

J: Double

N\
J: Double
/| k e J + 1

I = 100




Exploratfion
Task

Exploration Task + Exploration Transition



The exploration

val exploration = ExplorationTask(i in (0.0 to 100.0 by 2.0))

The exploration task contains the
design of experiments,

A design ot experiments can compose
many things (see the Sampling doc).



The exploration

exploration -< (by2 hook ToStringHook()) -- (plusl hook ToStringHook())

The notation tor the exploration
Transition is ‘=<,



The exploration

Environment Output B
ERROR ~ . 500
error level history

%0 % 103 /103  0:00:03 finished Env (%) (]

28/9/2015,

Explore.oms 14-26:29

Explo! (.

Run 1t



Store results in files

https://localhost:34887/ %

] localhost

Store.oms

val i
val j
val k

val by2 =
ScalaTask("val j = 1 * 2") set (
inputs += i,
outputs += (i, j),

Store.oms 0,64KB

val plusl =
ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)
)

val exploration = ExplorationTask(i in (0.0

val by2Hook = AppendToCSVFileHook(workDirectory /
val pluslHook = AppendToCSVFileHook(workDirectory /

https://localhost:34887/downloadFile?path=projects/First/4/Store.oms

6o to the directory *4*
Click on *Store,oms”



Store results in files

val by2Hook = AppendToCSVFileHook(workDirectory / "results/by2.csv", 1, j)
val pluslHook = AppendToCSVFileHook(workDirectory / "results/plusZ2.csv”, j, k)

The *AppendToCSVFileHook” stores resuls
in CSV Files,

‘workDirectory” is the directory of the
script,



Store results in files

exploration -< (by2 hook by2Hook) -- (plusl hook pluslHook)

The hooks are hooked on the tasks.,



Store results in files

https://localhost:34887/ x

- localhost

Store.oms

vati Uylg

outputs
i:=10.0

© results 1,07KB )

Store.oms 0,64KB val plusl =
ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)
)

val exploration = ExplorationTask(i in (0.0 to 100.0 by 2.0))

val by2Hook = AppendToCSVFileHook(workDirectory / " /by
val pluslHook = AppendToCSVFileHook(workDirectory plus2.csv", j, k)

exploration -< (by2 hook by2Hook) -- (plusl hook pluslHook)

Run it and refresh,



Store results in files

Q

P Ll ... 4 results

Store.oms by2.csv

i,
100.0,200.0
98.0,196.
96.0,192.
94.0,188.
92.0,184.
plus2.csv 0,55KB 90.0,180.
88.0,176.
86.0,172.
84.0,168.
82.0,164.
80.0,160.
78.0,156.
76.0,152.
74.0,148.
72.0,144,
70.0,140.
68.0,136.
66.0,132.
64.0,128.
62.0,124.
60.0,120.
58.0,116.
56.0,112.

by2.csv 0,52KB

P = o B o T s B e B o s s Y R e o e B s e T s T o I e Tl s R o T

Resulfs have been stored in the ‘results® folder.



Store results in files

https://localhost:34887/ x

s localhost

Store.oms by2.csv

i,j
100.0,200.0
.0,196.
.0,192.
.0,188.
.0,184.
plus2.csv C,55KB -0,180.
.0,176.

-9,172,

.0,168.

i
156.
152.
148.
.0,144.
.0,140.
.0,136.
<0;132;
.0,128.
.0,124.
.0,120.
.0,116.
.0,112.

A A mnan

by2.csv .L 0,52KB

load

.0,
.0,
o,

)QQOOGOGQOQGGSQQOGGGGQ

https://localhost:34887/downloadFile?path=projects/First/4/results/by2.csv

You can download it.



Agqgregate

https://localhost:34887/ x

a8 localhost

- | ~ ©
Aggregate.oms
L -l First | 5 val i =
val j =
val k =

Aggregate.oms 0,77KB

val by2 =
ScalaTask("val j = 1 * 2") set (
inputs += 1,
outputs += (i, j),

val plusl =
ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)
)

val exploration = ExplorationTask(i in (
val average =

ScalaTask("val avg = k.average") set (
inputs += k.toArray,

https://localhost:34887/#d0769e8d-25%e-49e7-9Fdf-b360de877905

Go to the directory ‘s
Click on *Aggregate.oms”



Aggregale

Aggreqafion
N Transifion

| avg <—
| average(k(1) ]l

the results



Agqgregate

val average =
ScalaTask("val avg = k.average") set (

inputs += Kk.toArray,
outputs += avg

)

Computes the average over the values of k,
Takes the inpul *k: ArraylDoubler”,
Produces ‘avg: Double’,



Agqgregate

exploration -< by2 -- plusl >- (average hook ToStringHook())

The aggregation fransition is nofed *>—-,
It gathers the results among the executior
sfreams produced by the mafching *—<”,



Agqgregale

Environment Output
ERROR ~ ‘
error level history

40 |® 104 /104 0:00:04 finished JWEnv O

28/9/2015,
15:56:38

=l

Aggregate.oms

Aggre

{avg=101.0}

Run 11,



Delegate The execution

ocalhost:34887/ x

localhost

e SN ~ ©
Delegate.oms
L GG First | 6 i
val j
val k
val avg =
Delegate.oms 0,86KB

val by2 =
ScalaTask("val j = i * 2") set (
inputs += i,
outputs (i, i),
i = 16

)

val plusl =
ScalaTask("val k = j + 1") set {(
inputs += j,
outputs += (j, k)
)

val exploration = ExplorationTask(i in (0

val average =
ScalaTask("val avg = k.average") set (
inputs += k.toArray,

autnute 4= aun

Go to the directory *v*
Click on *Delegate.oms”



Delegate The execution

val env = LocalEnvironment(4)

Declare an execution environment:
4+ concurrent local executions



Delegate The execution

exploration -< (by2 on env) -- (plusl on env) >- (average hook ToStringHook())

Use the ‘on* keyword fo delegate The
Task executions,



Delegate The execution

https://localhost:34887/ x

[*] localhost

Executions

Environment - Output
error level s history

Delegate.oms 29/9/2015, 13:34:22 [w 104 /104 0:00:06 finished

Delegali | ocalEnvironment@543458035 &0 Ao 0

ay execuTion
eVonmends

ScalaTask("val k = j + 1") set (
inputs += j,
outputs += (j, k)

)

val exploration = ExplorationTask(i in (0.0 to 100.0 by 2.0))

val average =
ScalaTask("val avg = k.average") set (
inputs += k.toArray,
outputs += avg

)

val env = LocalEnvironment(4)



Delegate The execution

Many execution environmenis are supporied:
— mosT cluster systems

— the EGI Grid

— mulfi—core servers

— deskfop—qgrid

— .. cloud is planed

It your tavorite environment is not supported
yel, please contacl us.,



Delegate The execution

..FFr:11001/ x

iscpif.fr

Wi Executions

Environment Output
error level history
A Ho

|w 400262 /

mariusCompletRestreint1959.oms  26/9/2015, 09:32:58 4 2597 405262 76:11:00 running = © m
O Exp
o el EGIEnvi t@1746836049 #»59 (35.87GB & 13 (1.71GB A 2283 4 2597 = »
© ina: fuirenmen 58 (30 87GE] AEEAEE) 66832 13123

° marius proiile

© spacematters

OpenMOLE scales:
Millions ot jobs, +1006% ot data



And now, play on:

alhost:34887/ x

localhost

val seed =
val pi =
val piAvg =

val exploration =
ExplorationTask(seed in UniformDistributionl 11(42) take

val model =
ScalaTask("""

inputs += seed,
outputs += pi

)

val average =

6o to the directory *7*
Click on *Pi,oms”



And now, play on:

Pi: computes an approximation ot Pi
using the Monte—Carlo method

Explorafion: generates seeds for the
pseudo—random numbers generafor ot Pi

Average: compule The average among
several realizations ot Pi




And now, play on:

Obiective 1: distribute the executions of
The Task “Pi*

Objeclive 2: aggregale the values
computed by *Pi* and display the average




Coming next:

How 1o distribute a native (Linux)
application (R, Scilab, C++, Python.) to
thousands ot computers.
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