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Developing a new paradigm for
fusion computing

- Building on e-infrastructure tools, middleware and installations

- Integrating tools and physics models together with a "fusion simulation ontology”
- At least initially building on fusion de facto standards for data access and
communication
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The EUFORIA Services in the broader view

Client side _ : Kepler
' ‘ +——3 NXSERVER

MIGRATING ’4 NX
| DESKTOP CLIENT , wlv A
| KEPLER ACTOR |

SUBMISSION
LIBRARY

| quker Node

(\J_OBK i2glogin l‘ | iZgIOjin./'T\ ERAS

RAS Server

= F Vine
i2g Ul Glltc:_\ Ul Toolkit
i2g mw / glite mw U% mw
XBroker RBroker Unicore

GRID and HPC infrastructures
EUFORIA EGEE DEISA
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Launching simple Grid jobs

: File Reader
DDF Director VomsProxy location2 = RASI2alogin LoggerActor
[> S proxylLocation ?—l

Input files (stored localy - will be transferred to the WN) - you can use here "inputFilesLin’ as expre
localFilesArray ——_to use this workflow at local Linux station

f linputGateway, inputGateway2, inputGa... I

~

VomsProxy location

[ This part of workflow submits GRID job ]

Web service address
> SRASHoOst
isTunneled

e tr i2gUploadSubmitDownload Composite
outputFilesArrray NS 1

i .

environmentArrray

iy ]

localFilesArra

H

Is Present

Jobtype

outputDirectory

This is an executable. It will 3 ocati
prepare the environment £ SoutputLocation i J

at WNs in order to get Kepler Executable

running as GRID job  —
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Example of composite actor -
detalils

certificates

Get output

Stving Constant 17
B hitp/ Eanani man. peznan ol SNGD/pl.penc deckinp.sarvr ...

Job status

Samplalay

Job submit

N
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Workflow + fusion codes on GRID and HPC

MHD equilibrium codes

anﬁnﬂa

o ross e GRID Job Launch
e (o possaes : ob Launc
S e e

L 1 * HPC Job launch

{umw} 1

loculFlesArray Sebeage destination
outputFikesArrray Submits GRID job Local fles

§ oo cquiioon 1§ o ecalocain
HELENA GRID cupur

| —" ST S

Executable

Setter

t> /bin/sh Sibsa_scriptfibelocanon_jsal
Argumerts
Executabhe? i LSA_ALTAMRA Jgpfs/projects fuc18)ilsa | —
415> . melena_calc grid.sh HELENA GRID JSDL e mapping
FSDL output mapping
e —
Common setting « valid for both, HELENA and RSA 3
8 HELENA relared parameters

ShosIRAS S 1181ipa. man. 0l 8080 @helena_dptieLocatiorr $DEMO_LOCATION idemaos /japié hpogrd /datahelena tdpon
oo Sy i oo A shelena._fdffieLocabon $DEMO_LOCATION fdemas/japi hpcgrid/data)bekena fdf m
ShosRAS_Seneci hrp: | isermcio. man paznan. pl- 8180 ehelena.hs.uml.location: SDEMO_LOCATION /demas/japidhpcgrid/data helena thelena_schema ot
.hmlﬂkS-U mn'ﬁdv'ml)) e w3 8090 shelena_hs xsd kcavon: SDEMO LOCATION/demos/japidhpogekd /data ihelera hekena schema wsd
ShostRAS: SEOSHIAS.S  @RASHosr $hostRAS_senecio shekena, input, locaton: SDENMD, LOCATION /demos/japidhpogrid /data melesa/input, helena. omé

ehekna_scriptFlelocation: SDEMO. LOCATION demos japHhocgrid fscrips/hekna/befena_calc_grid.sh

ehekna_appFlelocation: SDEMO_LOCATION demos/japM hocgnd [soripns /hekna JHELENA_CRID

You have 10 use one of two avalable domains, einput. reksa_dpFilocation, hlena_fdffkLecation, hefena_te_smi_location, bekna_hs_xsd_lkcaton, helend_nput_location, kekea_scripidelocation, hekna_appflelocation]
domain: unicornio ffcaes is a defauk domam for EUFORIA project

ecutputiacaton SDENO_LOCATION /demos /japidbpogid /culput)
SON_S seagrasy. manporsanpl DN zam1 16 1v0 1 zamn Xy -juebch, de
SDN_U smicormin. fcaes

SON: SON_U

ekeySiorelocaron: SCEMO_LOCATION/ demos/japet bpcgrid certificate /praksy_ks.jks
strustStocetocation: $DEMO_LOCATION /dermcs (JapH hocgnd fcerficate/portal-uncorefi -truststoee jks

ILSA related parameters

®ika vl location jsob dsa schema.xmi = isa_xml kecavon storage: Sstorage dir/isa schema.xml

Registry allows to connect directly to the UNICORE storage wika_input_location isdl: inpue_isa.xmi # 953 INDUT_J0Zation_ storage: $storage . darlinput_iksa. xmi
wika_scriptfiiclocation jsdl: ika_caic.sh e isa_scnpeficlocation sorage: Ssworage didilksa_cak.sh
®ika_h_eq_jsdt Mekena_equilbriem eisa_h_eq_sorage: Ssiorage_dir/hailena_oguikbeium
Sregstry S https: ) Js=agrass m‘:: pozran.plBOS0 /CEMO-STE sernces/Registnyresadefaut_registry Sk _cutpes_jsdl culpurtarngz isa_culput_siarage. Ssirage_dicfoutper targz
wregistry U: https:/junikcornio ifca es BOS0)DEMO-SITE (services/Regmiryres« defadtregatry . ~ 2 A
g N A é 7 a > X eika_soragelocation: (sa_xmliocation_siorage, i3 _input_focation_sorage. dsa scriptFlelotation_swxage. isa_h_eq_soragel
:::g:::J’ ,';';":W’ EMPLISh1.ztm Aa-juelch.de:3001 /DEMQ-SITE fservioesRegharylres = defauk. registry ik jsdilocation fsa_xmllocation_jsdl, ika_npet focanian jsdl, ika_scriptFileLocanion jsdl, ika_h_eq jsal)
Location of certificates and output directory. You have to make sure that fi files are ible to Kepler
Output diractory for HELENA s imput directory for ILSA at Dema input files are distrib cthes with install B
least for the file helena_equilibrivm) : e

@DENO, LOCATION: SHOME wisa_xml_locaton SOENO_LOCATION/demos/japldhpogrid /data filsa/ Fsa_schema, xm|
Wpsusacaion SOEMOLLOCATION damos g M ipcgrd Scariicats ) prokey w53 input_locaron: $OEMO_LOCATION, demos/japH hpcgnid fdata (dsa/input. . xml
oupuiDi. § DEMO_LOCATION fdéemcs (japid hprgrid (ostoun/ wisa.h.eq: SDEMO.LOCATION (demas/japiehpogeid /owput/ helena_equilbrum
WuseNama; michil wisa scrpFle] Nation: SDEMO, LOCATION demcs (jap M hotgrid (scripts jilsa 53, cale sh

Location of the files at the storage elemant =53 localocy {lka_wml_locavicn. Ika_nput_location, isa_scripthilelocaton, isa b eql
ptolemy.data.expr.StringParameter

. odic_name: SuserName/Suud
1 M ouud: 1003d978-d657-4301-9929-4fbbi3chic
®storage_di feuforia Sdic_rame)




Ease of use

« Support for end users

- Correct the lack of reliability of some GRID
Infrastructures

o 100ls for C++ and Fortran codes

- Build automatically the files for GRID or HPC jobs
- Add/wrap UAL data access “automagically”
- Create the Kepler actor

- ITM (13t version), EUFORIA (2" version: new RAS
actors)
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Ease of use - Integration with CPO

« Examples of HPC2K
- GRID .,

File Help
Actor e

Project isip .'-.. | Eile  Edit .\lievl.; Workflow Tools Window Help
Name cpo2ipGRID s = ey
R
s o [e.@ & QE2k 11 @ = =) 5 &
Arguments Compoﬁ’en}s i", Data "‘.v ..'°.. : =
Type  Single Slice s Array  ArraySize  Input Qutput ; Se., e I

equilibri.. [ [ 0 [5 rJEI - Search (1. '

integer & I~ o | 74 | : ter | . DDE Director
2 #args cpoZip ‘e, ]

Display3

] Searcﬁ‘repository [

l Search Il Res'e'l-._.|

Load Library
Type fortranw  Compiler g95 v 1= . Search Results
Library afsfefda-itm.eujuser/g/guillerm/tests fws2k/cpo2ipyv flibcpo2ip.a B @ Projects Displayz
Other libraries + =@ isip N B v error a
= [l cpo2ipGRID e equilibrium :
; s ¢po2ipGRID
: .cpoleHPC Ll

Display

Parameters

[ Has parameters Freguently used XML ’ I

Default XML
.

XSD "-.‘ cpo2ipHPC

GRID/HPC Job
JHPC ) equilibrium0_in tderr

Remote architecture GRID ¥ Job Type normal ¥ Number of nodes 1 ntegerl_out
Weh senver
RAS Host Address http://stipa.man.poznan.pl:8080 v
Emvironment

Kepler fafs/efda-itm.eujuser/g/guillerm/kepler_4.08b

UAL /afsjefda-itm.eu/project/switm ual/4. 085

0Ok Cancel
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New developments

. Cloud:

. Transparent usage of Amazon EC2 and Open Nebula resources —
moving out of the "grid” realm

« Mechanisms for jobs handling (submission, monitoring, obtaining results)
developed

. Kepler workflow incorporating all components prepared
. Creating template workflows for different use cases

« Migration to Kepler 2.0
. Developments needed for workflows:
« HELENA+JALPHA+ILSA

. “CIEMAT/ORNL”: VMEC+Cobra+...+Visualisation during execution + Visualisation
after with JRA4 results
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Robust infrastructure

. Handling the infrastructure errors

- Development of composite actors and more sophisticated workflows:
new release of RAS actors & RAS/Vine servers

- Goal: Correct the lack of reliability of some GRID infrastructures

- Updates
. internal workflow (in the composite actors)
« Error detection =>job resubmission
. Persistent Storage of job id => using a database
. No major change at the user level




Meetlng EUFORIA general objectives

D

v" Deployment of a grid service — test access for clouds
Deployment of an HPC infrastructure

Development of a portal for general user access - ENEA Gateway, Migrating desktop, Kepler,

v" Proving mechanisms to support a user Community NOT equal to developers

well underway with edge code
providers

Adaptation and optimization of fusion simulation tools and codes targeting

- Serial grid applications
- Parallel grid applications

- High Performance Computing

final integration in 2010 on EU e-
infrastructure

- Dynamic workflow orchestration - Kepler
- High quality Visualization - Python, Matplotlib, Visit and actors

- Data mining capabilities - python, workflow tools

Middleware development needed for deployment of computational resources from framework tools

ln, addition there are a number of outreach and dissemination activities planned to introduce the fusion community at large to
the developed.infrastructure and make contact with other infrastructure and research projects with similar or associated
orientations
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T h an k S ® Chalmers University of Technology (Coordinator) from Sweden

® Max Plank Institute for Plasma Physics (IPP) from Germany

EGEE

DEISA ® Centro Superior de Investigaciones Cientificas (CSIC) from
Spain

® Centro de Investigaciones Energéticas, Medio Ambientales y
Tecnoldgicas (CIEMAT) from Spain
m] fm
( ’go AN:‘s ® Forschungszentrum Karlsruhe (FZK) from Germany
Sl s T —1

et LBl ® Finnish IT Center for Science (CSC) from Finland
Fakulteta za strofnistvo

® Abo Akademi University (ABO) from Finland

® University of Edinburgh (UEDIN) from United Kingdom

H& CHALMERS - @ Barcelona Supercomputing Center (BSC) from Spain

UNIVERSITE DE STRASBOURG
INISTERIO Cieunot

J :ﬁ“‘ < ® French Atomic Energy Commission (CEA) from France

‘ epCC ‘ ‘(I I University of Strasbourg from France

Karlsruhe Institute of Technology @ [Jpiversity of Ljubljana (UOL) from Slovenia

/% C s l C Poznan Supercomputing and Networking Center PSNC from
Poland

AbO .Akad,eml Barcelona
University @ g:z;';:w"""'"’ Italian National Agency for New Technologies, Energy andm

Environment (8 NEA) from Italy o
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