ProActive Hybrid Workflows
with CPUs and GPUSs

and various-Use Cases
s ~ D. Caromel, et al.
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3. ProActive Parallel Suite

4. Use Cases & Demos (PACA Grid)
5. Conclusion
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OASIS Team & INRIA [JFEE=S)

d A joint team, about 35 persons

02004: First ProActive User Group

02011, July: ProActive 5.1, Distributed & Parallel:
From Multi-cores to Enterprise GRIDs & Clouds

ProAcrtive &

Parallel Suite 5«7




Startup Company Born of INRIA

d Co-developing, Support for ProActive Parallel Suite
AdWorldwide Customers: Fr, UK, Boston USA

ProAcrtive &

Parallel Suite 5«7



http://proactive.inria.fr/

founded in 2007. HQ in the French scientific park
Sophia Antipolis

Co developing with INRIA ProActive Parallel
Suite®, a Professional Open Source middleware
for parallel, distributed, multi-core computing

30 peoples in total

Core mission: Scale Beyond Limits

Providing a full range of services for
ProActive Parallel Suite

Worldwide customers and production users:
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Your technology partner

ActiveEon Overview

O ActiveEon, a software company born of INRIA,

EMBL-EBI
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Multi-Cores

A Few.Key Points

1 Not Shared Memory (NUMA)
J Moore’s Law rephrased.:
Nb. of Cores double every 18 to 24 months

d Key expected Milestones: Cores per Chips (OTS)
> 2012: 32to 64
> 2013: 64to 128
> 2015: 128 to 256

1 Million Cores Parallel Machines in 2014
100 M cores coming in 2020

U Multi-Cores are NUMA, and turning Heterogeneous (GPU)
They are turning into SoC with NoC: NOT SMP!




Key Point:

Locality will more than ever be

Fundamental
v "»"», P

dLet the programmer control it

dNo global shared memory

At user choice PGAS: Partitioned Global Address Space
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ProAcrtive

Source: http://www.apac.redhat.com Faratie! Suite
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ProActive Parallel Suite
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ProActive Parallel Suite

A Professional Open Source middleware for
parallel, distributed, multi-core, Grid and ProAcnveg
Cloud Computing Parallel Suite

O Composed of three modules:

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource manager

ProActi
SchedJl)‘/n%

Muilti-Platform Job Scheduler

ProActive
rogramming
Java Parallel Toolkit

A\ PROGRAMMING @
SCHEDULING @
RESOURCING @

proAcTve @

Java Multiplatform Global
Programming Library Job scheduler resource manager
ACTIVeeon ProActive &

SCALE BEYOND LIMITS Parallel Suite
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ProActive Parallel Suite

ProActive
rogramming

Java Parallel Toolkit

ProAcrive
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ProActive Programming:

Active Objects

ProAcTtive &
Parallel Suite 5<%
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ProActive Programming View
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ProActive Programming View
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ProActive : Active objects

® A ag = newActive (“A”, [..], VirtualNode)
® V vl = ag.foo (param);
® V v2 = ag.bar (param);
® v1.bar(); Wait-By-Necessit
JUM O: // y Yo
a[Je

Wait-By-Necessity

Q Java Object O Active Object Req. Queue Is a

| Dataflow
O Future Object O Proxy ® Request Thread Synchronization

ProAcrtive &

Parallel Suite =7

24 ”



Standard system at Runtime: No Sharing

NoC: Network On Chip

P Proofs of Determlnlsm ------------------------

______

. Active Object ----- + Synchronous Call Sub System

[:] Passive Object — Asynchronous Call C) Address Space

Parallel Suite 59
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ASP: Asynchronous Sequential Processes
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Distributed Objects On Chip

ProAcrive

Parallel Suite
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TYPED

ASYNCHRONOUS GROUPS
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Goneog‘gium

ACTIVeeon ProAcrive @&

SCALE BEYOND LIMITS Parallel Suite 5%




Broadcast and Scatter

Broadcast is the default behavior
Use a group as parameter, Scattered depends on rankings

m=) ag.bar (cg); // broadcast>gg
ProActive.setScatterGroup(cg):
ag.bar (cqg) ; // scatter cg

ProAcrive é&

Parallel Suite 5<%
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Dynamic Dispatch Group

ag.bar(cg) ; g
ProAcrtive &

Parallel Suite 5=

31
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Object-Oriented
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Key Point

d“MPI and programming languages from
the 60’s will not make it”

»Jack Dongarra, 2/13/2009,
»\Wake Forest University talk

“lt is time to get ride of MPI”
»Alan Edelman, MIT, 06/16/2010,
»ScilabTec’10 Users’ Day



OO SPMD: Object-Oriented SPMD

® 2 ag = newSPMDGroup (“A”, [..], VirtualNode)
// In each member
® myGroup.barrier (“2D”); // Global Barrier
myGroup .barrier (“vertical”); // Any Barrier
. myGroup .barrier (“north”,”south”, “east”,6 “west”);
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NAS Parallel Benchmarks

Experimented on 3D ElectroMagnetism, and Nasa
Benchmarks

d Designed by NASA to evaluate benefits of high
performance systems

Q Strongly based on CFD

a 5 benchmarks (kernels) to test different aspects of a
system

d 2 categories or focus variations:

communication intensive and computation intensive

owZ2

Consorcium

ACTIVeeon ProAcrtive &

SCALE BEYOND LIMITS Parallel Suite 5%
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Communication Intensive

CG Kernel (Conjugate Gradient)

d Floating point operations
d Eigen value computation

« 12000 calls/node
« 570 MB sent/node

A High number of + 1. min 32
unstructured + 65 % comms/WT
commiinicafions
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Communication Intensive

CG Kernel (Conjugate Gradient)
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Scheduling and Workflow

Orchestration

OowZ2

Goneoggium

ACTIVeeon ProAcrive @&
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ProActive Scheduling

ProActive
Scheduling

Multi-Platform Job Scheduler

W
O
=
2
L
G
A

ProAcrtive &
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ProActive Scheduling

a Job Scheduling
a Optimize:
workload distribution

computing resources usage

software licences

Q Straightforward batch, jobs
and workflow construction
a Any kind of jobs supported:

Java, Applications and Scripts

A Data management with
automatic transfer

ACTIvVeeon
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ProActive Orchestrati
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ProActive Scheduling & Orchestration

a Provides highly configurable
scheduling policies

a Self-healing with automatic restart
from latest valid point

d Hardware and software fault tolerant
mechanism for task execution

a Graphical interface and command
line client

d Seamless integration with third-party
application
Java, Web Service and C/C++

a Accounting per user

ACTIvVeeon
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Workflow Example : Picture Denoising

A2 Job

ewith selection on native executable availability (ImageMagik, GREYstoration)
e Multi-platform selection and command generation
ewith file transfer in pre/post scripts

ACTIVeeon ProAcrtive &
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Workflow Studio
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L . ~ . . Input Space URL: Job Priority | Normal &l
Output Space URL:
o
Log File ${LOGS}/job_finemarine107Core2Host.log generic information \ 'job classpath | }job variables \
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Heterogeneous Resource
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ProActive Resourcing

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

L
O
<
&
=
3
=
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ProActive Resourcing

Virtualizes organizations’ existing
infrastructure for a heightened
computing power

Enables business driven computing
resources acquisitions

Elastic computing platform

Reaps the benefits from Clouds, e.qg.
Amazon EC2, and latest hardware
architecture

Aggregates and leverages any type of

resources

Manage your virtual machines
VMWare, Xen, KVM, Hyper-V, ...

Accounting per resource provider
ACTIVeeon
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Resource Manager GUI

k3 O ProActive ce @ @ @
File Connection Actions Help Window
J J - @& @ 2 % Shutdown =
& Tab Explorer & Tree Explorer i3 =] = = 8| & Compact View 2 =0
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L/ IMx Mnnitnﬁ' b i =B
Charts b ¢
- Activity/Inactivity ~ Node States » Total Nodes History
350 400
Activity(15.53%) 300 380 i
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360
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150 340
Inactivity(84.47%) 100 -
50
o 40 24 | 300 =
Total Free Busy ToBeReleased Down M Total MNodes
-
Overview |Charts|
& Statistics & & Infc} g = O

state aggregate
# free nodes 266

# busy nodes 40

# down nodes | 24

connected
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ResourceManager
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El bound.inria.fr

& Statistics &3 & Info = 3
Node Status Count

@8 | Deploying io

® o= iza

# | Configuring io

@ | free 84

(@] ! Busy 100
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Private, Public & Hybrid Clouds

) ke @PRE
. = roActive . .
Enterprise > Poralel Suite Application
Private E oty i S and
Hybrid e —‘“ — Workflow
Cloud 1 Acceleration
Proj Acive @ SOL\-’E
Static Policy ] [ Timing Policy Dynamlc Workload |

12/24 5 Policy

[
{ LSF

-_— )
8
D,
~
U

Desktops On Burst

Dedicated resources

Desktops

On premise External Data

AcCTIveeon Azure ProAcTive
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ProActive: Security for your

Enterprise Cloud platform

Q User Authentication (LDAP or Files)

Q Authentication and encryptions of network communications
using SSH, SSL and PKI

Q Secure communication routing through Firewall and NAT
configuration of LAN network

ACTIVeeon ProAcrtive &&

SCALE BEYOND LIMITS Parallel Suite 5<%
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Use Cases and
Demonstration
on a Production Platform
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The ProActive PACA Grid Platform (4)

ACTIVeeon
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Use Case 1:

CPU + GPU Workflow

\“\_ v
-~

ProAcrive &
Parallel Suite 57
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I" ProActive Workflow Studio 0.9.1 (b;ta).—_ “-

) e S— R —

File Edit

View Help

<,% Eﬁ E@ ﬁ O 0%

-

E“\:. Project Explarer 23] 8| 3 Testl_job.pws |: *MapReduce_job.pws W 2 *branchingExample.. | s =g
7 ¢ Palette I
& branchingExample - @ O
i R
2 branchingExample_job.p @Sp"t W
[% branchingExample_job.xr - Selection-Script _ il @
& GPU-Denoising \_ i Native Executable > s NII_I & D@ D@ R__-
 GPU-Dencising_job.pws — 1 1 ava ati..  pre/ ata... ata.. Reso..
. \ =|| Task Task  post/ Input Outp.. Sele.
[¥] GPU-Denoising_job.xml ] clean
# MapReduce . |
L)
=l MapReduce_job.png @GPU ®ow on;r; s ®
MapRed job. - ; .
2 MapRe uce job.pws _ Selection-Script it loop  repli..
%] MapReduce_job.xml . | Native Executable
& 0SCi ) —Ii' ~ | = Flow Connectors @
< 0sCi_job.pws - | S 1 ® Ll ® @l
7 = | ) flow i~ if-else i  loop
conn..  then bran.. conti.. conn.
2= Outline 2 = [E] =a @Merge bran... bran...
| _ Selection-Script
| Native Executable
< | Il |
- = — | *l - = =9 E
= Properties 2 |[2l Problems ) -‘.=‘> =

<+ Job Properties

Job Description

|
Job Project Name GPU
Generic Info Job Name Video Denoising
Job Classpath

Split, Dencise (GPGPU) and Merge a video

Max number of executions

Cancel Job On Error Policy

E

If an error occcurs restart tz _

3
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d Resource selection for each Task of a ProActive
Workflow

Q Selection of Host with GPU capacity
A Data Transfer to the GPU Host

A Configuration of GPU Capacity at the level of Admin
(Number of GPU Nodes, size)

d Freedom to request one or several GPU capacities
for one GPU program

A Global Scheduling (Multi-Tenant, Multi-Application)
of GPU Tasks

ProAcrive é&
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Use Case 2: OMDZ2

Distributed Multi-Disciplinary Optimizations

ProAcrtive &

Parallel Suite 5=
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Open Source Interfaces
For
Distribued Multi-Disciplinary Optimisations

OPTIMISATION
MULTI
DISCIPLINAIRE
DISTRIBUEE

ProAcrtive &

Parallel Suite 5=
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Open Source Interfaces g
For \D

Distribued Multi-Disciplinaires

Optimisations @
RENAULT
F @'

{aboratoire Roberval — f— Ecole Ne(litlonale
L < recharsbs o mHtassgque C E N T R A I.E Supel‘leure cS Mll’leS

SAINT-ETIENNE
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EN INFORMATIQUE

e | RINRIA |
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Distributed Workflow

Ressources

2

Scheduler
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OPTIMISATION
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Coupling Mechanics, Aerodynamics

Conduit d'admission
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ProActive OMD2 Demo
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Engineering Optimizations: Renault UC

@ FRE

I Resource Selection
—i& Dataspace Input
ES'Native Executable
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— '/ Resource Selection
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Use Case 3:

Map Reduce

ProAcrtive &
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ad Same APIs as Hadoop
(Easy switch from Hadoop to ProActive)

A Does not requires an HDFS File System

ad Runs on general purpose, Multi-tenant,
Multi-Applications Grids and Clouds

d Available as PaaS in Java

Projcive &

Parallel Suite 5%




® Pronctive workflow Studio 09,1 (beta) B N o 1 o’ S

File Edit View Help

’%Eﬁ E@ ﬁ ﬁ 100% -

] PrOJect Explorer 8@] = Pic_copyrighter_job.p... |: Testl_job.pws |I Pic_copyrighter_job.p... |: Pic_copyrighter_job.p... |: Pic_copyrighter_job.p... W
= i “ |53 Palette B
$ SplitterPATask | ||> =
® MapReduce = N — % = .
. - —_ — ® LS
|2 MapReduce_job.png
= Task 4

= MapReduce_job.pws
[¥] MapReduce_job.xml = I L = & =
Java  Nati pre/ Dat.. Dat.. Res

C‘P?c_copyr?ghter_step[) ﬁ MapperPATask Task Tasl! post/ Input Out.. Selé::.
— _ clean

& Pic_copyrighter_stepl

111

& Pic_copyrighter_step2 R ls »
& Pic_copyrighter_step3 & © ®
& Testl ; -
( L MapperloinPATaskT an it loop repl..
= Flow Connectors 4
1 ® @ @ ¢!
— | flow if- if- if- loop

con.. then else COM..  CON..

£ Outline 12 | 57~ 0 S ReducerPATask bra.. bra. bra.

)

HH

( g ReducerjoinPATaskT

d | n ,
= Properties ]EL Problems e =
+ Job Properties
F Project Name ProActiveMapReduce Max number of executions for tasks 1 :
Gencricinio Job Name mapreduce taskflow job Cancel Job On Error Policy lCanceI job as soon as one task fails -
Job Classpath | o, Description ProActive MapReduce If an error occcurs restart task lanywhere i
= «| i | >

ProAcrive
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Map Reduce Demo

-
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File Size Sequential Hadoop PA MapReduce Speedup
0.7 GB 5m 04s im 17s 1m 05s 4.6
4.3 GB 25m 31s 2m 30s 2m 20s 10.9
7.3GB 46m 00s 3m 31s 3m 30s 13.1

20 GB 2h 07m 00s 8m 30s 7m 09s 17.8
50 GB 5h 19m 00s 21m 05s 25m 11s 12.7
100 GB 10h 38m 00s 43m 23s 58m 42s 10.9

O Data available in a NAS (General purpose storage)

Q Transfer to HDFS for Hadoop

O Used directly without copy for ProActive
O Use Case of Map/Reduce on fresh data
O Different ProActive Map/Reduce configuration for recurrent MR on in

place Data (e.g. ProActive HDFS interface)
ProAcrive &

Parallel Suite 5%
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Use Case 4:

BioTechs

ProAcTtive &
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IPMC Use Case and Collaboration

SOLID

machine from EFO::-'\?STI\I/:G

. Iled aralle uite

Biosystems
| 16 =
e Doges & Cluster
Nodes
can _be ﬁe'[‘,'s?ﬁi‘c’e';.
dynamically EC2 Clouds

added!

ow=2

Consortium
74
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O The distributed version with ProActive of Mapreads has been tested on the

INRIA cluster with two settings: the Reads file is split in either 30 or 10
slices

O Use Case: Matching 31 millions Sequences with the Human Genome (M=2,
L=25)

160

4 Time FASTER from 20 to 100
Speed Up of 80/ Th.
Sequential : 50 h =» 35 mn

EC2 only test: nearly the same
performances as the local
SOLID cluster (+10%)

For only $3,2/hour, EC2 has nearly the same perf. as
the local SOLID cluster (16 cores, for 2H30)

ProAcrtive

Parallel Suite
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Use Case 5:
Hydrodynamic

K-Epsilon and FineMarine

OowZ2

GOFIE‘.C)I?BELIFT‘I
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Hydrodynamic Optimization:

Resot

File Edit Diagram Navigate Search Project
Q| B

[ Project Explorer 88

v B v

civ &

¥ g2 myWorkFlow
b @=0MD2

P e=img
D #l) cas2_template_geom_and_mesh_distant.job_c

b
D &) cas2_template_geom_distant.job_diagram
D (¥ cas2_template_geom_distant.xml

D [ job_static_workflow_kepsilon.job_diagram

P [ job_static_workflow_kepsilon.xml
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> ) default,job_diagram

b ¥ default.xml

& default.taipan
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(<] m |
5= Outline 3 . [E] Task List
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)

Run Window Help

[% cas2_template_geom_and_mesh_distant.xmi

>
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2% Palette
Y&
(= Task
' Java Task
Native Task
pre/post/clean
¢ InputFiles
4% Output Files
@Testﬁcaseispeedj
& Flow Controls
2| ®if
& loop
> replicate

(= Flow Connectors

® if-then branch
1 if-else branch
4 if-join branch

@ Test_case_speed_3 @Test_case_speed_d

@ Post_processing_speed 4

I

(CI- i

S Tasks| = Properties 52 . [Z! Problems | €] Error Log

4 Job Properties

Job .
T Project Name
Appearance Job Name job_Finemarine_1Host

Job Description
Input Space URL:
Output Space URL:

Log File ${LOGS}/job_finemarine107Core2Host.log

Max number of executions for tasks

Cancel Job On Error Policy }‘Cancel job as soon as one task fails

&I loop connection

:2f ‘ L‘c,nesource‘

Resource Selection

1 Flow Connection

If an error occcurs restart task | anywhere

Job Priority [Normal

‘ generic information \ }job classpath } job variables
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rodynamic Optimization: Execution

Ele Edt Dagam Navigate Search Project Bun Window Help
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Hydrodynamic:
Remote Steerin

QO Applications Places
File Edit View Termi
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PARTNERS

UC 6: Acceleration of

Financial Valuations

C++ library developed by Pricing Partners
Pricing solution dedicated to highly complex derivatives,
Greek computation
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How Does it Work?

Price-it Computing Distribution

Price-it Price-it Regular Price-it Excel
Excel Excel

Interface
_ .L N

= =

S W g
ProActive Automatic execution
Scheduler via job scheduler

N .' :
L'H W]j

r——
ol —
—

Pool of shared
resources

i

Mac

ACTIVeeon ProAcTive @
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Exectime in seconds

Accelerated Price-it Performances

Q Increased Productivity: Reduces Price-it Execution
Time by 6 or more!

140

Use Case: Bermuda
120 Vanilla, Model

American MC
More than 3 times faster

1o with only 4 nodes! Test conditions:
One computation
80 is splitin 130
tasks that are
60 Even 6 times faster distributed
v with 9 nodes! Each task uses
40 300ko

20

4nodes 5nodes 6nodes 7nodes 8nodes 9 nodes
Sequential Distributed

ACTIVeeon ProAcrive &
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UC 7: IT

SOA Analysis of Web Server Logs

ORACLE

ACTIVeeon
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» Separation: BPEL —

Parallel Services

Parallel Serv. — Task Flow

» Standards et Portable
> Flexibility

—
High level Business Process

R

Domain specific Service

Other
Basic Service

Job ivi
. Parameter Divide & Oth.er
Scheduling Sweening | Conauer perational _ _
ping Service Operational Services

Scheduling “of Taskflow Jobs
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AGOS Platform Management

Tasks Scheduler &
Resources manager

- Monitoring of entire platform - Integration with grid
- Cover all layers in the scope - Indicator on running jobs
- Monitoring dashboard and reports -« Hypervisor & VM management
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Console
Fichler Edit Préférences Contréle Applications

@E%GDR@@

File Window Help

——>PAconnect( rmi://shainese.inria. fri6608');

X X X o Pending (8) Running (10) Finished (7)
Connection successtul to rmi://shainese.inria.fr:6E08

Prioity |  Name [Description | 1d|Task| Prionty | Name [Dpescription Prioity |  Name | Description

- - 1 = PAsol ! h', 1ist(1,2,3,4,5,6,7,8,9,10)); , X " ) . ; :
>res solve( 'cos st( 2 Normal job_2_tasks 2 tasks with variable durations 68 7/8 Nomal job_8 tasks  Simple test of 8 tasks with 1 Normal Jjob_B_tasks  Simple test of 8 tasks with variak

Normal job_2_tasks 2 tasks with variable durations 69 7/8 Nomal job_B tasks  Simple test of 8 tasks with Normal job_B tasks  Simple test of 8 tasks with variak
Normal job_2_tasks 2 tasks with variable durations 70  6/8 Nommal job_B8 tasks  Simple test of 8 tasks with Normal job_8 tasks  Simple test of 8 tasks with variak
Normal job_2_tasks 2 tasks with variable durations 71 01 Nomal Jjob_PI Calcul de Pi, methode de | Normal job_B tasks  Simple test of 8 tasks with variak
res1(1) Normal job_2_tasks 2 tasks with variable durations 01 Normal Jjob_P1 Calcul de Pi, methode de | Normal ~ job_8 tasks  Simple test of 8 tasks with vaniak
Normal job_2_tasks 2 tasks with variable durations o1  Nomal Jjob_P1 Calcul de Pi, methode de | Normal Jjob_B_tasks  Simple test of 8 tasks with variak
1.5430806 Mormal job_2_tasks 2 tasks with variable durations 01 MNormal Jjob_PI Calcul de Pi, methode de | Normal job_8_tasks  Simple test of 8 tasks with variat
resl1(2) Mormal job_2_tasks 2 tasks with variable durations 01 MNommal job_P1 Calcul de Pi, methode de |
12 Nomal job_2_tasks 2 tasks with variable durat
3.7621957 02 Nomal job_2_tasks 2 tasks with variable durat

resl1(3)
067662

resl1(4)
308233

res1(5)

. 209943 | [0 [ [

resl1(6) Console| & Tasks 52 T Jobs info 82

201.71564 Job 65 has 8 tasks Property Value

|ld [ State Start time finished time: Run time limit | Rerunnable Description Id 65

65001 Finished 08:55:11 07/05/07 085516 07/05/07 Name job_8_tasks
548.31704 65002  Finished 08:55:13 07/05/07  08:55:21 07/05/07 Priority Nomal

65003  Finished 08:55:14 07/05/07  08:55:20 07/05/07 Pending tasks number 0

65004 Finished 08:55:14 07/05/07  08:55:21 07/05/07 Running tasks number 0

14590.4792 65005  Finished 08:55:15 07/05/07  08:55:35 07/05/07 Finished tasks number 8

65006  Finished 08:55:15 07/05/07  08:55:23 07/05/07 Total tasks number 8

65007  Finished 08:55:16 07/05/07  0B:55:24 07/05/07 Submitted time 08:54:55 07/05/07

4051.542 65008 Finished 08:55:17 07/05/07  08:55:22 07/05/07 Started time 08:55:11 07/05/07
- Finished time 08:55:35 07/05/07

Pending duration 16s 25ms
[#] | Execution duration 24s 622ms.

resl1(7)

resl1(8)

resl1(9)
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V¥ MATLAB 7.5.0 (R2007b)

¥ ProActive Scheduler

%

File Edit Debug Desktop Window Help

o] @

DA% mB9 o || 0| mmenae

Shortcuts [2] How to Add (2] What's New

Workspace * p| Command Window »[Qa X
@ ‘ @ ES) = » | [% Matlab_results.png - GQview -0 X|x
Name & [vaiue =
03] ans <1x24 cell>
[E] diroutput <10%1 struct>
st fileFolder ‘fuser/fviale/ho
(3] fileNames <10%1 cell>
HH numFrames 10
Hr 10
(3] sequence <1x10 cell>
<] [ [»
Command History w[ax
class{input) =
Pasolve(input, @factoria
~ans{10}
Pasolve(input, @factoria
ans{1}
~input{l}
PAsolve({l,2,3},@testEnp
~-clear
Pasolve({1,2,3,4,5,6,7,8[ | 00
PAsolve({1,2,3,4,5,6,7,8 { Trier par nom }3,2 Mo, 35 fichiers (16,1 (518 x 385) 16,471 1:1
Pasolve({1,2,3,4,5,6,7,8
~PAsolve({1,2,3,4,5,6,7,8 >> initExample
~initExanple | | |>> PAsolve({1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24},@facto
~-PAsolve({1,2,3,4,5,6,7,8[%| [>> |
o] | [ [»]

File Window Help

J

7 [Escheduel

»

'S Jobs 2
=) = Maximizelist~ | @ @ 4~ & T zz2 (I @ %
Pending (10) Running (10) Finished (128)
Id State User = Id State Progress Id State User =
147 Pending i 137 Running B 2
: 111 Finished jl
148 Pending jl 138 Running I
112 Finished il
149 Pending jl 139 Running I
; 5 g 113 Finished il
150 Pending jl 140 Running . L
Z : ; 114 Finished jl
151 Pending il 141 Running . ]
: ; 5 115 Finished jl
152 Pending il 142 Running -r: - .
1En P i 7 —— . 116 Finished il s
A [ — > 4 [ > 4 B »
STARTED
(=] Consde!}ﬁ Tasks |1 R = 5| Job Info 2 ﬁ Result Preview‘ = E
Nz Admi # Job Host name Connecti ||| Property Value -
Stidrieu ume 13.93.45 U/1LO]u6
16:15:19
: SN Finished time 13:43:44 07/25/08
jl 13 bebita.inria.fr.6608  16:16:00
Pending duration 1s 58ms
Execution duration 1s 227ms
Total duration 2s 285ms
e I’J‘ Description Set of parallel matlab tasks
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Integration with Scilab and Matlab

S wj
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4 . . . N\ 4 . N\
[ Static Policy ] Timing Policy Dynamic
L 12/24 . _ Workload Policy
LSF ( ) > <
Desktops EC2
- 7 . J

i

T
U
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Integration with Applications

i — ) Smooth integration
- , Any of your codes!
- _ | application |

A 4

Using your ProActive Cloud
Scheduler _
&
|
Instance
Worker _, Worker _
& &

oy

iy
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R u L
P r OAC TI Ve A 2 ProActive ProActive 2 ProActive
Parallel Suite S«&% s Programming Scheduling jll 2 Resourcing
D FI eXI b I I I tv é Java Parallel Toolkit Muilti-Platform Job Scheduler UO) Desktop, Cluster, Grid & Cloud
) &
Clutch Power
dPortability: :
Windows, Linux, Mac B
. ProAcTve
dVersatility:
- Parallel Multi-Platform Resource
Desk r | Java Par;
esktops, Grids, Clouds Toolkit Job Scheduler Manager

Free Professional . . .
e e L@} ProActive.inria.ir

Multi-Core: No sharing Parallel Programming Model
Cloud: Smooth transition needed:
Consolidation + Interoperability

AcCTIveeon ProAcrtive g
SCALE BEYOND LIMITS Parallel Suite
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@A

if

ml)B1 | continuation

CLES

@ WaitAndPrint

Pre-Script
B Native Executable

else

loop

-)s2

@ task_1

_ Resource Selectiéh
@ Native Executabl®

file Edit View Favorites Tools Help
¢ Favorites | 5% @ Suggested Sites ~ @) Web Slice Gallery

@ ProActive Scheduler Portal

o~ ~ (=] i v Pagev Safetyv Toolsv @~

Workflow Execution
Studio Editor and Visualization

Parallel Programming in Java

Portal v Admin  Heb v | 4® Submtip € Logout demo

ProAcrive @ -

Paraiiel Suite

Portal, Multi-Application & Multi-Tenant

~ Jobsiist Wy 1065 | Frshea ] Pndng | Rannio Tr—
e e
sz Mamiog border P oot (3 racs ooy oo the crvn . .

S—— nterprise Orchestration
259 Running ordier s Normal s ofF R -

2610 Running madelain 314 ] Normal °

T Tess | & Usors | [ Statstos

User Jobs Connected at Last submt Hostname -

gperetti o 0316 11:17:25 4649 -

Ibordier 6 03416 04:55:39. 03118 04:17:22 4690 1

cdelbe 1 0317 11:35:02 0317 11:38:11 4122 b

Ibordier o 0317 01:54:45 4729 |

watcher ° 0318 02:47:14. 4876 Tty Sl 9

‘demo ° 0318 08:33:57 4878 | DO 1

= . m——— E) Totaitasks: |3 =
Done @ Internet | Protected Mode: On v ®100% v

@ Prehcti bescases Manaper
e Comection Actions Nel Window
® 3 3 Sudow
* T Explorer @ Tne Exploner 5
- T A VG160
8 ieon4 ivia fr J0S5PA_IVIQLISG0478_OC MNode0
1 ieon}4 ivia fr 10SSPA_IVIZ114560478_GCMMode-
© i ieondd eia tr1099/PA_VII114960478_GCMNode-2
A Ty —
- 05 PA_JVH003420%61
@ e eon4 a1 0SSR NVI0OMA0561_GCMNOde-0
090/PA_IVI003420%61_GCMNOe-1
1095/ NVME003420361_GCMMOde-2

=D & Compact Veew

- Mode States Peaks - Free Nodes hestery
[

comected

Physical and Virtual Machines Management

“ A S

GPU nodes
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Parallel Suite

ES0 S DD b N imoem |- e & Free Professional

Computing Portal for
Heterogeneous Resources

Open Source Software

oW

Consortium

dPortability: Qinfrastructure Management
Windows, Linux, Mac Dynamic (Local, Remote, Public Cloud)
dVersatility: QApplication Acceleration:
Desktops, Grids, Clouds  APIs: Java, C++, Script, WS REST full
ProAcrive g

Parallel Suite

95



Industrial Cloud
Revolution Revolution

Concept

Technology

Socio Economical
Factors

Mechanization and centralization =~ Computing as a Utility

of manufacturing activities Centralization of Data Center,
Automation
Supporting new technos Distributed Computing
(Mechanic, Tool Machines, etc.) Virtualization
Multi-Cores
Network
Large new demand was ready to IT Cost Reduction Pressure
use the new offer. ClO Nightmare

(A change in business attitude & CEO Out-of-DataCenter CapEx
organization)

elements converge 1or a strong Cloucd

Sources & Inspiration: Simon Wardley (CSC) Scott Stewart
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