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Grid & Industry

The Sicilian e-Infrastructure and its Grid
services

Examples of industrial/commercial
applications

Summary and conclusions



The European e-Infrastructure today...

Grid of EU supercomputers
networked at Gbps, focus on
global filing systems,>40 Tflop/s,
several user communities

Production quality Grid,
HEP, Biomed..., int. links

(67M€ — CERN)

EGEE Related
projects co-
vering several
regions of the
world

(15M€ - CNRS)

> 300 M€in FP6
>4 GEIn FP7!

Research Network,
3900 inst., 30+ million
users, 40+ countries
(~100 M€ - DANTE)
Istanbul, EGEE’08, 22.09.2008



...and tomorrow ?

+ e-Infrastructure projects
international, policies,
user communities

e-Infrastructure
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Grid & Industry: a concrete example
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- The adoption of Grid technology by Industry is slower

than it could be (and than what happened with the web
15 years ago)

Recent surveys (conducted also by EGEE) confirm that
the most important “brakes” are:

— Security

= Strict ACLs and strong “privacy” rules for sensible data;
— Standards

= Their adoption would encourage long term investments
— Training

= Need of a formative offer “tailored” for the business world
— Management of commercial software licences

= Usage control and protection of revenues of commercial software
providers




Create a Virtual Laboratory in Sicily, both for scientific
and industrial applications, built on top of a Grid
Infrastructure and with a special support for HPC

Connect the Sicilian e-Infrastructure to those already
existing in Italy, in Europe, and in the rest of the world
Improving the scientific collaboration and increasing
the “competitiveness” of e-Science and e-Industry
“made in Sicily”
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organization of dedicated events and training courses

Trigger/foster the creation of spin-offs in the ICT area
In order to reduce the “brain drain” of brilliant young
people to other parts of Italy and beyond



Istituto Nazionale
di Fisica Nuclears
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The Sicilian e-Infrastructure (1/2)
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The Sicilian e-Infrastructure (2/2)

Istanbul, EGEE’08, 22.09.2008 11



Computing and Storage resources available

~2000 cores AMD Opteron 2218 rev. F
2 GB of RAM per core

Commercial LRMS (LSF) i
Infiniband-4X (for MPI applications) " " Ly, ‘.

~250+ TB of storage
Distributed parallel filesystem (GPFS)

Istanbul, EGEE’08, 22.09.2008 12




Usage of the Sicilian e-Infrastructure

CGCCC|
Enabling Grids g
for E-sciencE : _

[ site: COMETA-UNICT-DMI.CATANIA =° [F

COMETA-UNICT-DMI-CATANIA

Scheduled = 0/ Running = 53

—
| show CE unict-dmi-ce-01.ct.pi2s2.it

[] Site: COMETA-UNICT-DIT-CATAN... o° [

[ site: COMETA-INFNLNS-CATAN... o° [ COMETA-UNICT-DIIT-CATANIA

COMETA-INFNLNS-CATANIA
Scheduled = 8 / Running = 60

‘ show CE unict-diit-ce-01.ct.pi2s2.it

Scheduled = 3 / Running = 24

1
shi —
\_I Site: COMETA-INFN-CATANIA

COMETA-INFN-CATANIA e TR
SitE: COMETA-INAF-CATANIA o [

COMETA-INAF-CATANIA
Scheduled = 2 / Running = 25 Scheduled = 183 / Running = 245

show CE infn-ce-01.ct.pi2s2.it ‘ | show RB infn-rb-01.ct.pi2s2.it ‘

Scheduled = 161 / Running = 61

| show RB infn-rb-02.ct.pi2s2.it ‘ - - -
‘ show CE inaf-ce-01.ctpi2s2.it |

| show all RBs ‘ | | d p p

T UK Computing for Particle Physics
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ADAQUS

EBMETS @ un pacchetto, per l'analisi agli elementi finiti adatto ad una vasta gass
dall'analisi strutturale (di tipo statico e dinamico sia lineare che nop 1

termedinamica (problemi di scambie termico conduttivg si= “ \'\Geﬂse

1 Mini HowTo
Scientific Results

problemi termo-meccanici lineari e nonl, all'ac

Il Consorzio COMETA dispopss® ge
E POSS]'.' = d” ma“a
L= .

—Tabaqusdocs.con.purdus.eduizobofva. 7 findex. hitml

Lutilizen di ARAQUS sull' infrastruttura PlzSz

mhoorzio COMETA dispone di una licenza DEMO (scadenza 31-10-2007) vers. 4.3.246 E possibile consultare i
sottoslencati siti per una panoramica del prodetto e degli sviluppd commerciali di queste, dei corst disponibdliz

http:/ fwvew fluent.com fzoftware ffluent findes htm

L'utilizeo di Fluent sull' infrastruttura PIzSz

onsorzio COMETA dispone di una licenza IDL Wersion &.4 (linux x84_84 még) E' possibile consultare i
sottoslencati siti per una panoramica del prodetto & degli sviluppd commerciali di queste, dei corst disponibdli:

http:/ fervrw ittvis.com fidl fanalyst findesx.asp

abilizen di [DL sull' infrastruttura Pl=Sz
MATLAB

meeteio COMETA dispone di una procedura che permette di far girare codice generato da MATLAB
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The job is submitted and
and the user is mapped
onto one of the pooled-
accounts related to the
application

SSL Connection "

s
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1. Whatis it ? What is it not ?

GridFlex is NOT a license manager but a tool that
Implements a license server (e.g. FlexIlm) with the Grid
Security Infrastructure (certificates, proxies, etc.) and
the VOMS extensions (groups, roles, etc.);

2. Why touseit?
Because the actual license servers can not be used In
a Grid environment. GridFlex opens e-Infrastructures
to commercial software and allows external users to
use their own licenses “on demand” on business-
oriented e-Infrastructures.



1. Full support for MPI-1 and MPI-2 applications;

2. Transactional frameworks for the creation and
management of digital repositories;

3. Grid portals for “clouds”;
4. QoS and SLA in Grid

(see A. Puliafito talk tomorrow afternoon in the session
“Business models and Grid environments — SME perspectives”),

5. Porting of gLite to MS Windows;
6. Secure Storage (encrypted);
/. Storage accounting
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*  Support for GCC, Intel and PGI compilers

o= Lag In or Register Introduction .
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[¥ Create Mew Topic
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# Preferences « MPICH_GCC4
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MPIType = "MVAPICH_gcc4";

NodeNumber = 12; L. 3 1
Executable = "mergesort-ib1-gcc4"; G ite o.
StdOutput = "mpi.out”;

StdError = "mpi.err";

InputSandbox = {"mergesort-ib1-gcc4","mpi.pre.sh","mpi.post.sh"};

OutputSandbox = {"mpi.err","mpi.out"};
\RetryCount =1; /
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The MPIType
identifies the correct
MPI library required

by the application

\/ ﬂ

JDL

JobType="MPICH?”;

MPIType="MVAPICH_GCC4’;
- MPIGranularity=4;
NodeNumber=8;
InputSandBox={*mpi.pre”,
“mpi.post’};

Grid & HPC in COMETA (2/2)

(The Architecture)

] Y

The Job wrapper is
built “on the fly” using
the information of the

JDL
"

WorkloadManager
MPI Version
e —_—
K\Matchm@. @
CE ID
JobWrapper The broker matches
the CE(s) having the
correct MPI library
e
MPIWrapper
O CE

MPI Application
mpi.pre
mpi.post

MPI| enabled WNs

0 ¥
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Effect of MPIGranularity

Execution of Fluent on the COMETA infrastructure

Time (sec)
I Gigabit Eth. Infiniband

Without MPIGranuIarlty
values
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Grid Storage Access Framework - (1/3)
The Logical Architecture

4 ADRIN Qiaes o A cca Eramanimrlk
UORID olorage ACCESS rraimework

{ GSAF Interface

J

i v v

VOMS Client [ File Manager J [ Catalog Manager } {Metadata Manager

J

[ VOMS J [ Storage Catalog ] { Storage Element J [ File Catalog J { Metadata Catalog J

S GRID Security ) U GRID DMS )
GSAF Road Map
LFC
- AMGA APl |-—-—--*—————~ P
Pure Java implementation || GridFTp API RFIOAPI | SRM AP
|
VAN J

Globus Security API

[] security [ ] File Management [ | DMS API
L]

POSIX [ ] File Catalogue
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Grid Storage Access Framework - (2/2)
Software Model and Transactionality

Applications “see” only
GSAF components

instantiat
instantiate() GSAF Object Model

compose()
v

N
instantiate() use()
‘ GSAF Context <
Application )
askForOperation()
GSAF Factory
instantiate()
| execute() GSAF Manager
7 \ 4
GSAF Operation(i) ]7
execute()

()ayea10

®
=
=
[
3
1
[}
Q
5
=Y

Operation 1 Compensation 1

f
_
i
:

Operation 2 Compensation 2

ecut

Operation 3 Compensation 3

SAGAS Transaction
Model with
Compensations

rollback()

Compensation 4

Operation 5 Compensation 5

1

‘._______________________

g

End Transac tion




The “new” GENIUS Grid Portal
(COMETA-INFN-NICE collaboration)
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Eile Edit Wiew History Bookmarks Tools Help
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i Services
) Login
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atest Headlines ~

Welcome to TryGrid Portal

Copyright @ 1398 - 2008 Mice S.r.l. All trademarks and logos an this page are oun
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Job Wizard

This service allows users to submit a Job to the TryGrid infractructure
The script can use argument and input files that can be sent together with the script

C___J

Choose a job name

) myeiane ) /V/ﬂ[;

Wirite an executable script

#!/bin/sh
Insert, if necessary, a string of l ]
arguments
Select an inputfile |
Standard output JOB NAME.out
JOB_NAME .err

Specify the name of output files
produced by your script, to be
retrieved from grid

]

]

Job Memory required

Copyright @ 1398 - 2008 Hice S.r.l. All trademarks and lagos on this page are ouned by NICE s.r.l, or by their respective awners,

[
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H/W Infrastructures for Training

3 classrooms available for
a total of ~100 seats

Istanbul, EGEE’08, 22.09.2008 25
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Direct correlation bet-

ween training and usage
of the infrastructure
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80/50/1€
80/¥0/0E
80/€0/1€
80/¢0/6C
80/10/1€
L0/2V/LE
L0/1LLI0E
L0/0L/LE
£0/60/0E
£0/80/1€
10/L0/1€
£0/90/0E
£20/50/1€
L0/0/0E
£20/€0/LE
£0/20/8¢
£0/10/1€
90/CL/LE
90/1 L/I0E
90/0L/1E
90/60/0€
90/80/1€
90/20/1€
90/90/0€
90/S0/1€
90/¥0/0€
90/€0/1€
90/20/8¢
90/10/1€

D"

Arrows indicate
Tutorials and
Grid Open Days

!

Date




- A comprehensive database is available at:
— www.pi2sZ2.it/applications (116 entries as of today)

Distribution by domain

Chemistry
Cultural Heritage
Biomedicine
Computer Scienc

Astrophysics

\

Mathematics

Fhysics

~—— Bioinformatics

Grid Services

Engineering
* A volume edited by COMETA is also available at:
— indico.ct.infn.it/materialDisplay.py?materialld=12&amp:;confld=24




B (& Vew Hgtoy fosimarks Jods e

[ (0 [ et s tpeicaton peicaon detals iD=t (=[] & (iG] G @ TR0 [ st st atarckstontapebstion_ detaks g Emt1 (el e] o (K]
 wiebttad (] webCender || Pastweb || FastwebHa || 4P 3C0# i ] Mssons | ] ffete || Orded 5 GLDA [ Mortors (] Progetti || Diionari O atbtod [C] WelsCalerdor || Pattob || PastiabMh | AP 5C0Mix || Wesiors [ ffetn || Oedini 8818 GLDA () Monkors ) Frogeiti || Cesionari
i Pe R o S R T T ————— Tl i G e
PONT Q PON" L} ﬂ 1 atbiad ] b || P || Pasrui i || 883008 || Pl | { Gt || Evce 5% G0 ) iy ) roges || B
e Misiene = Mk ¢ -
URIOHE IURGFLA - Al Wotroniits o oholls  Hhieroes [Ty - Rl Fhovvarsidi o ol Foresces - J
= Moirbins
GINRAL NG BERCHATN Lokt ILROALA = A B o bl i
JFLASH - Jat-FLASH - Sterectactic 1 Gamima Knile
Coman: AsTophysks Camain; Physes GNRAL BT
Abnract: FLasH & an eparson of te wll krewn Abstract: Storactact rgery wih e allows 1o troat brain discrdens by means of focalised gamma Tridvidon - Grivioeo
FLASH ook, ainrg at prulitrg ®e baams. & Morte Caria simiation of ihe compkes gecemetry of e device has been devolopad with the makit Comar: Ergromre
mtaracten of 4 ralatnite it orgiratng om Geantd, i order o verify e cose dairbution calulation by the Trestment Plamning Sysiem (TPS). The Atyact: Grovedec & Fulmeda gplcaton et derEuted g and sreamng of seda s &
an  Actve Galictic Nudes nib e portre on $ GRID rdarucre of te spplcation, han reduced notiossbly the g calculation time SoM0N 38 T kind coukt 0 represent e bass of 3 Video On Demand (VOD) srvice widely used Mo Lika
sl Intwgaixte Modhm, FLASH & rmcwesiy fr @ Good staiste, Transport of thi gasens beans. i th maching and $i nieacton wit o e oG i e TR oo ey
J - ot ey S Gl it te N
curently used [ shady the feeckack whih a watnr-phantom are simulsted; moroaver & complets clincal Toatment is reprocuced. A large runiber of - ik inkeg B4 Grel d plte ¥ -

jobes with chfforerit initisd seechs are submitted by Using 3 \M-out-0f-MY! strategy based on schaduing more
wbtaiks than realy requred,

Gaftware requirements: Gentd ookt e

i -

v S, na‘h\ndmﬁlﬂm’ -

reqursmenss,  soma open, e e e
n-n-—\mm .‘m

1) Moy Jefty, uneel s perviet corlinir; “e

i lecwd dus D8 bried  semory -

mguements ad Fe wmplcly © be

formaton and wolition. Usig JSTAR, 3 jorit
wmam of ressarchers from INAF/Catania and
e Uiy of Ocford, LK, hive racietly

Wakshe: s

m&.:.m ?n .5:“"’ ey Wk et sallsnle [p——-—— m,::::;g-hm
e ot can arhance star formaton bafoe Wikiste: Mot il whih 5 one of e moat famas and uied
reiie foecback evhialy takes pace. asictoe G, s i B B aricod §) e A i o s (e
CONIACTS 20 iermad) meskage broker wht Ly mmplsmants the Java Message Serves 1.1 (MS), was usd 1 10ks e s related wih the coordraten
Soltwane regpdramets: P12, 16, PARAVESH et Mferunt appliaon ghirents scroes Grel R sELCe, A Componen, seoepts o Al 1 e 1 be retlied o W They s
ikl ¥ .y i T P —— ROMAND, Frantesco  <roenanaf e nfiuit W Catanls Key contat Pkt s BnputSiardhion of ot Apache Acties MO, netead, sunt be retalied on 8 pubic server (ow s on SE of Messn) shach can be reached
M: mﬂ:' RUSS0, Glorgls “gergorumeidie it > COMETA Catwis o ol e
Wkt Nt vl CUTIONS Glscorms cumm@kenft> e Canl psodiopnored
AN, Marsa Gabrilla <sitori D et WE Cani Wik hox naa
CONTACTS LOMGAD, Savalore <sabatore onigro@ctint > UHICT  Catnia
oA
Vinsinio <Uinciras. i FLLIAFITO, antne £ UNE  Mossna Koy contact
- 3 AT DT
TORTORA, Croecenzn <o Ding s, s CEOMETA Catnia e MORITCL, Gtaagps <gninahfunme.ex COMTA Catan
ROMED, Almsso <alesso@romeo> COMETA Catania ILLATD, Gaseppe  <gullwnounim > LSE  Mossra
BECCLISE, L g becciani Dotk £- LI D, Darn <ctrureoBunme tx LIE Mewra a
e
o W5 o G 3 PP et e 100 % ik o e [ 24308 ok Tl =

Be LB e e Beeais [wh e B GR P nguy fuewd jon e

@ RS [D ee isk mmig, gnn o1 T o G e @ O R T D e e e o sy o Qe TR ) e sl ek b el B o L
¥ nkttad ) waaabr || Pk | P B8 | W8 IO || Pl || Ot || O % G | Bk [ Pt || s ¥ weieia ] v | P [ Frrwhh ] 6 0wy || ey [ il | Erien 55 G008 | Mk ] Pt || Enmrri F wovea ] wncomsda || pumest || Parestih || 80 Xe0otom || M || Ot ) o S G0 ) Mok () o | o

=, .a.m....':::.}il. e m

i
Emn ¥ Al Heare s s Hwrm L L
GNRAL T AL 90
e MU - e o LS rkdwin
Tonan Fyscs Taran) G v
ADETY: e oV & Wt of (++ [FOgaE and rAuTaton M Tt sl CTancE KEntACAton 1 RENTIotn and nan R ue T K8 (1] sbaran hpmadays, mary st dimars e gpaaizrg o g cnpang Fom engresry § sedors, bom Fruncel e b g ey e
Ll i (311 & fry o, B s ik e al
“ ¥ P st of Wi ks 4 91 0w, o M Wckpms
t Gofecton of s Pt iy e o 1 B Ty lkere) it k) ps e ey e boad of it o e s
bl ey, ah Yo b o iminare 6 3 "

AL

[ T4 e i B s ety
Applcation; T (ka5 1ot eyt e by 3 A TR o FHURAER) Tt 8 & GORCION f Kok SR Frdears e et . i e 50 e i) e e ek r P I et .0 o of e ke e (0
i i W 7. e [ o | . mmmnumwuum rweinstiiid dod
Fh g, ol el -
gl gl gy gt i i e 3 Gmhes t Akt @ g b
arisres = »
ml-lwnwm' rsmerasy of Garuis 1l 10 sy K1 W-ﬂam—bh-bnmmnnmww Tmpwn s o w«v -
nd £y coa by tmay D T
mgmlnfnm\dnunlhmnnpn. mm-mum.mnmmmwnmmmrmmw L
Ak ) Secur ]
nmﬂld\malmmxmmﬂcm)mnmlwlmlnim-nﬂnmmh—ulmmﬂl‘
gy T EOMETA COraar s, The s of 148 scrh B 3 resen
e 2 et resnar o g
Softwarm rocpioment. Jva? - 1w 11 argedamed o 15
kit i el
e, i e
b ot sl
R a——— I _— mm" e Py ek ] i &
Wetnde (4D iiearh: cen iy ik gt sumlably
Whinds | i JUbien crn b ATy FORRD, b opiean_ boduling i (MR Garoms
B0, Gakatnn, cxskshan RBCLr 1> CCTA Colr AT

AT

ARMET, P Sraril st @t nb - COMETA Catinda Wiy cardict
WG e shreaigpBeLmh e (G Co

i’ sngels <aea padaaBes b 1> B oanis

WS, b wiwonsolcteie  (OMITA Catan iy comact
M aRmiRORRRE  BR)  Cia
i fhe  dbniddarhe (T G
AR, WS i bt o B Y Caln

et Dy o L Cane it Lnwarsay o Pai, P o (o), Frocemsings of i fyposim 6D
VI P s O -, -1,

i
= par ey




- Study of the syngas dductlon system o hec out the fluid-dynamics
of the inlet of the Siemens V94.2K turbine, the “topper” of the IGCC
ISAB Energy plant.

G
CIGABEnergy

(Courtesy: Prof. R. Lanzafame, UNICT)




e Fluid-dynamics study of the hybrid burning in the Siemens V94 .2K
turbine, “topper” of the IGCC ISAB Energy plant.

(Courtesy: Prof. R. Lanzafame, UNICT)

Hot air flow mtheiniaiiie -



e Electromagnetic Analysis of Progressive Wave Tubes.
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Simulation time on 1 PC: 8 h.
Simulation time on Grid: 45 min.

-
o

(Courtesy: Dr. G. Pollicino, UNICT)

-
o

Simulation time on 1 PC: 400 min.
Simulation time on Grid: 30 min.



Industrial/Commercial Use Cases

(414)

Fluid-dynamics simulation of the “Le Marmore” falls to determine the
critical points of the path in various conditions of flow.

Numidia srl

3.1 millions of volumes
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* The Consorzio COMETA and the PI2S2 project have
changed the perspective of scientific computing in
Sicily, conjugating in a unique way Grid and HPC;

- The gLite middleware has been extended with new

services thought, since the beginning, with the needs
of Industrial applications in mind,;

- Training material has been developed along with
educative formats customized for the world of indu-
stry and business;

- More than 115 applications and services have been
developed and deployes; several of them have
iIndustrial/ commercial interest;

« The Sicilian e-Infrastructure is open to all Industrial
subjects interested in using it and/or establishing
partnerships with COMETA. Feel free to contact me.




hank you for your kind attention !

Any guestions ?
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