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— . This cloud computing
S | | don't understand it at all
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a 1990: PCs

Q 2000: Internet for Companies

Q 2010: Cloud for Companies

Concept: John McCarthy in 1961 originally coin the expression
“Utility Computing” (Electricity, Water, Gas)

Today: How could we do without Internet and Google Search ?
In 2020: we will not imagine working without Clouds

Today: We buy Network, Hardware, Software, Services

Tomorrow: Cloud Services (hiding N, H, S)
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INRIA Lille

BLIES - 2 W 3 800 HC, 217 M Euro

2 900 Scientists

1200 Researchers, Faculty members
1200 Doctoral students
500 Post-Doct & Visiting scientists

1 000 Engineers, Technicians and Staff

8 Research Centres in France
"oPle 68 Associated Teams worldwide

Sy
® 4 000 Scientific Publications / year
“““ 230 Active patents

89 Innovative companies created



Startup Company Born of INRIA

ACTIVeeon =

SCALE BEYOND LIMITS F'

Some Customers:

(&) THALES

Some Partners:

Q &

DR’ACLE M’cmsoft e
d Co-developing, Support for ProActive Parallel Suite
AdWorldwide Customers: Fr, UK, Boston USA
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http://proactive.inria.fr/
http://proactive.inria.fr/
http://proactive.inria.fr/
http://www.hp.com/country/us/en/welcome.html?_r_=1
http://www.oracle.com/index.html
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MY DAUGHTER SMOKES, M

SON IS IN JAIL AND MY WIFE

AND MY GIRLFRIEND HAVE
LEFT ME.

DO YOU HAVE ANY ADVISE

FOR ME?

A

A GOOD CONSULTANT IS
ALWAYS ON pUTY

Source: ScienceDaily
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T s 3
= Basi |

d Dynamically scalable, often virtualized resources
d Provided as a service over the Internet

d Users need not have knowledge of, expertise In,
or control over the technology infrastructure

ofo - \ = C C
@

d Software as a service (SaaS), CRM, ERP
A Platform as a service (PaaS), Google App Engine
A Infrastructure as a service (laaS), Amazon EC2
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http://en.wikipedia.org/wiki/Scalability
http://en.wikipedia.org/wiki/Virtualization
http://en.wikipedia.org/wiki/Everything_as_a_service
http://en.wikipedia.org/wiki/Internet
http://en.wikipedia.org/wiki/Software_as_a_service
http://en.wikipedia.org/wiki/Platform_as_a_service
http://en.wikipedia.org/wiki/Infrastructure_as_a_service

Mosso ’ | Joyent

Google App Engine | Salg;f:it;ce | Amaz:armbt: Svcs
Rails One ' ity s ’
| | Akamai |
Paas | [  saas | laaS
Cloda Computing .
o Utility Computing -
Grid Computing .
Cluster Computing 7 /" . Super Computing
ProAcrive & From Joseph Kent Langley
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http://www.productionscale.com/home/2008/4/24/cloud-computing-get-your-head-in-the-clouds.html

T

a Grid Computing
= Several administrative Domains
= Virtual Organizations
= Trading not based on Currency
=»(Too) Hard

d Cloud solves the Issue:
= Pay as you Go

Distributed, //, & Grid Technologies for Clouds
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- . o
ores:

3 Moore’s Law rephrased:
Nb. of Cores double every 18 to 24 months

d Key expected Milestones: Cores per Chips (OTS)
= 2012: 32 to 64
= 2014: 64 to 128

3 1 Million Cores Parallel Machines in 2014
d 100 M cores coming in 2020

ad Multi-Cores are NUMA, and turning Heterogeneous (GPU)
d They are turning into SoC with NoC

ProAcrive é&&

Parallel Suite 5%

16



ViFtlialization

ProAcrive

Parallel Suite

—

=

.—*——_———/

17



ProAcrtive

Source: http://www.apac.redhat.com Faratie! Suite
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http://blogs.sun.com/marchamilton
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3. ProActive Parallel Suite
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Cloud Solution: ProActive Parallel Suite

ProAcrive &
Parallel Suite <&V

Monitoring

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

ProActiv
Schedulir%

Muilti-Platform Job Scheduler

ProActive
rogramming
Java Parallel Toolkit

SCHEDULING &
RESOURCING &

)\ PROCRAMMING @

..............

e B e ] oot gm _
] s S ==———==2| Java Parallel Multi-Platform Resource
=i m —r Toolkit Job Scheduler Manager

1R ; AMADEUS Used in Production Today:
[l veurtechnologyparner - 50 Cores = 300 Cores 2010

Strong Differentiation:
QJava Parallel Programming + Integration +
dPortability: Linux, Windows, Mac +
OVersatility: Desktops, Cluster, Grid, Clouds = Perfect Flexibility

ProAcrive &
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http://www.amadeus.com/amadeus/x4846.html

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 &
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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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Standard system at Runtime: No Sharing

NoC: Network On Chip

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

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

FroACTIvVe &

Parallel Suite 5&%

31 a1



Distributed Objects On Chip
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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&
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34 34



Dynamic Dispatch Group

ag.bar(cg) ; g
ProAcrtive &

Parallel Suite 5«7
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1IC2D: Optimizing
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File Monitoring Window Help
TCAEE SET
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Video 1:
IC2D Optimizing
Monitoring, Debugging, Optimizing

\\‘:
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Scheduling & Resourcing
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ProActive Scheduling

ProActive
Scheduling

Multi-Platform Job Scheduler

&
Q
2
3
L)
o
P
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Fle Window Help

3
® = = @ R H 0| ® oz 0 @ % 0
Pending (674) Running (60} Finished (31)
State User Priority Name (A Id State Progress  # Finished User PriorEI Id State User  Priority Name a
Pending |l Normal job_with_dep M=hlef IR |—| 2 TEERL U 010 Finished il Low job_proActive
Pending |l Normal job_with_dep 1314 Running : 4f8 userl  Norr 008 Finished il Low job_proActive
Pending |l Normal job_with_dep DD RURGARE : 7 Sl g 005 Finished il Low job_proActive
Pending |l Normal job_with_dep 1316 Running : 4f8 userl  Norr 001 Finished il Low job_proActive
Pending |l Normal job_with_dep D217 RURARE : 7 Sl [l 006 Finished il Low job_proActive
Pending |l Normal job_with_dep 1318 Running : 4f8 userl  Norr 004 Finished il Low job_proActive d
Pending |l Normal job_with_dep D2 R : 7/8 admin  Norr 003 Finished il Low job_proActive L
Pending |l Normal  job_with_dep 1320 Runing | || 3/8 userl  Nor| | 459 Finjshed i Low job_proActive
Pending |l Normal job_with_dep 28 e : 7/8 admin  Nor 007 Finished il Low job_proActive
Pending |l Normal job_with_dep 1322 Running : 3/8 userl  Norr 002 Finished il Low job_proActive
Pending |l Normal job_with_dep 1323 Running : 7/8 admin  Norr 245 Finished userl MNormal job_with_dep
Pending |l Normal job_with_dep 1324 Running : 2f8 userl  Norr 246 Finished userl Mormal job_with_dep
Pending |l Normal job_with_dep 1325 Running : 2 [EEEl 247 Finished userl MNormal job_with_dep
Pending |l Normal job_with_dep 1326 Running : 28 userl  Norm 252 Finished admir  Mormal job_with dep
Pending |l Normal job_with_dep El T -llw? Hunning 7fR Lol MTE]El 253 Finished admir  Mormal job_with_dep = :e
RESUMED
El Console | £ Tasks 2 = 8/||E Job Info & .l Result Preview =0
Job 2008 has 8 tasks Property Value a
Id State Name Host name Start time Finished time Re-run  Description Id 2008
: 200800: Submitted task4 nja Not yet Not yet 02 This task will sleep 5s | ||| State Pending
200800; Submitted task2 nja Not yet Not yet 0/1 This task will sleep 10¢ || Name job_with_dep
200800: Submitted task6 nja Not yet Not yet 0/1 This task will sleep 8s | ||| Priority Normal
200800¢ Submitted taskl n/a Not yet Not yet 02 This task will sleep 6s | || Pending tasks number 0
200800 Submitted taskS nfa Not yet Not yet 01 This task will sleep 2s Running tasks number 0
200800¢ Submitted task7 n/a Mot yet Mot yet 02 This task will sleep 6s | ||| Finished tasks number 0
200800¢ Submitted task3 n/a Not yet Not yet 0/1 This task will sleep 4s | || Total tasks number 8 ]
200800t Submitted tasks nfa Not yet Not yet 0/1 This task will sleep 6s | | Submitted time 09:40:06 03/12/08
RES( Started time Not yet
Finished time Not vet 5]
@ D)@ | )
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Workflow Example : Picture Denoising

L5 Job

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

ProAcrive é&

Parallel Suite 5%
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ProActive Resourcing

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

L
O
<
&
=
3
=
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RESOURCING User Interface

- ProActive Resource Manager v [~ x
File Connection Actions Help Window

-~ ® 3 % Shutdown
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Clusters to Grids to Clouds

e.g. on Amazon EC2
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Private, Public & Hybrid Clouds

'iq ProActive
. B Scheduler

/ ( \ ( \

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

T

Dedicated resources

Desktops

Amazon EC2
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Cloud Seeding with ProActive

d Amazon EC2 Execution

A Cloud Seeding strategy to mix heterogeneous
computing resources :

External GPU resources
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Real Live Demo:
ProActive Scheduler &

Resource Manager
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Use Case 1:

BioTechs

\\“
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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!

owZ2

Consor:=ium
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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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UC 2: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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P R 1 CI NG \’-
‘V.:

PARTNERS

UC 3: Acceleration of

Financial Valuations

C++ library developed by Pricing Partners
Pricing solution dedicated to highly complex derivatives,
Greek computation

ProAcrive &
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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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Use Case 4: OMD2

Distributed Multi-Disciplinary Optimizations

\“\_ o
~

ProAcrtive &
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Coupling Mechanics, Aerodynamics
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ProActive OMD2 Demo
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Use Case 4-Bis:
Hydrodynamic

K-Epsilon and FineMarine

OowZ2
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Hydrodynamic Optimization:

Workflow generated from a G

- - - "~ Resource -
File Edit Diagram Navigate Search Project Run Window Help

sy & a | o X G — Tov
[? Project Explorer 52 . B % ¥ = 8| @ *job_static_workflow_kepsilon.job_diagram &3 =0
v 2 myWorkFlow @Pre;omputation (] 4 Palette
b @0MD2 NCEEY
(= Task ®
b img z Java Task
D ) cas2_template_geom_and_mesh_distant.job_c @c‘,mpmﬁmisemp EM Native Task
b x cas2_template_geom_and_mesh_distant.xml pre/post/clean
D ) cas2_template_geom_distant.job_diagram “e InputFiles
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i -\ i 2 e 2 Test d3 Resource Selection
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2 (= Flow Controls >3
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b @ default.job_diagram 8 o
D [x) default.xml (63 Ioop
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& default.taipan_diagram (= Flow Connectors ©
1 Flow Connection
® if-then branch
?y Post_processing_speed_1 @ Post_processing_speed 2 @ Post_processing_speed_3 &) Test_case_speed_3 @Testﬁcaseispeedj @ if-else branch
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%! loop connection
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o
<1 i D)
@ m I B
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J
= = Project Name ;
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L EE Appearance Job Name job_Finemarine_1Host
Job Description If an error occcurs restart task | anywhere |
b = 2 = 3 Input Space URL: Job Priority | Normal 2|
Output Space URL:
o=
Log File ${LOGS}/job_finemarine107Core2Host.log | generic information | |job classpath| | job variables
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Real Live Demo:

CFD Distributed // Workflow

N
$ =1
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namic Optimization: Execution
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