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Overview

» Past
» History of UNICORE

» Present
» What is UNICORE?
» From Project Results to Production Quality

» Future
» Unicore/GS
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History — How It all began ...

» 2nd — 6th September 1996: summer school in Julich about
“partial differential equations in numerics and applications”

» 3rd September 1996: round table with users, supercomputer
centres, competence centres, vendors

» discussion: “what prevents an efficient use of distributed
supercomputers?”

» results: propose solutions

» December 1996: UNICORE project idea submitted to BMBF

» Spring 1997: UNICORE project proposal developed and
submitted to BMBF

» 1st of August 1997: start of the German UNICORE project
» until 31st of December 1999
» grant 01 IR 703

EEE
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& UNCoRE <O

Uniform Interface to Computing Resources

» Goals
» seamless, secure, intuitive
» use of existing and future-oriented technologies
» no change to existing procedures in the centers
» prototype within two years

» Consortium (* without funding, ** joined later)
» developers: Genias, Pallas

» centers: Berlin (ZIB), Julich (ZAM), Karlsruhe (RUKA),
Mlnchen (LRZ), Stuttgart (RUS)

» competence center: Paderborn (PC?)
» users: DWD, ECMWF*, debis, INPRO?*, fecit*

» vendors*: Hitachi**, HP**, IBM, NEC, SGI, SNI/Fujitsu, Sun**
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& UNCoRE <O

» Results

» well defined security architecture with X.509 certificates and
extensible security mechanisms (sso)

» intuitive usage via a graphical interface (AWT 1.1.5) and web
browser (Netscape 4.05)

» central job supervisor based on Codine from Genias

» But
» rudimental application specific support
» N0 metacomputing support

» only limited number of machines and batch subsystems
supported

» no complete product for production with support, involvement
of vendors
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» Goals

» continuation of UNICORE development until December 2002
towards a Grid infrastructure together with a computing portal

» hardening and maturing for operation in production
» integration of new functions

» support for more systems

» deployment at the participating sites

» Consortium

» Julich (FZJ, coordinator), Stuttgart (RUS), Berlin (ZIB), Munich
(LRZ), Karlsruhe (RUKA), Paderborn (PC?), Dresden (TUD),
DWD, Pallas, fecit

» Duration: 1st of January 2000 — 31st December 2002
» grant O1 IR 001
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» Implementation Enhancements

» replacement of applet by application

» replacement of Codine by custom NJS

» replacement of Jigsaw https server by UNICORE Gateway
» Data Management Enhancements

» fast and secure file transfer, access to archives
» Extended Job Control

» job chains, workflows, conditional execution (if-then-else)
» Application Specific Interfaces

» custom build application interfaces, generalized plug-in toolkit
» Metacomputing

» Resource Modeling
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» A vertically integrated Grid middleware system

» Provides seamless, secure, and intuitive access to
distributed resources and data

» Used in production and projects worldwide

» Features

» intuitive GUI with single sign-on  » matured job monitoring

» X.509 certificates for AA and » interactive access with
job/data signing UNICORE-SSH

» only one opened port in firewall » Iintegrated secure data transfer
required » resource management

» workflow engine for complex » full control of resources
multi-site/multi-step workflows remains

» extensible application support » production quality, ...
with plug-ins

[
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Authorization

» Workflow-Engine

» Resource Management
» Job-Monitoring

» File Transfer

» User Management

» Application Support

Abstract

Incarnation

Non-
Abstract
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UNICORE Client

Settings Extensions Help

R un
File Job Preparation Job Monito
NS - - ]
b Job Preparation

workflove-test [17.00:28 04i25/2005]

Standard Output

This script was created and executed by Unicore
UNICORE - start of user outpur on stdout

i sp074 B Mon Apr 25 17:00:20 DFT 2005

UNICORE - end of user output on stdout
sub-jobl
scripta

“|This script was created and executed by Unicore
AUNICORE - start of user output on stdout

ub-job2
3394l B Mon Apr 25 17:00:46 MESZ 2005

AUHICORE - end of user output on stdout

This script was created and executed by Unicore
UNICORE - start of user output on stdout

EX RIS
IU Job Monitoring
9 T AFZ-Juslich
o [ suwp<rus-
o [ =v1<ws-
¢ 7 arc2
[ D hpeling <MJS=
& [ smens-
o 57 A ZAMA46 Test
¢ 5% DEISA_Cineca
® [] cmecaspa<ns-
workflow-test [17.00:28 04/25/2005]

zahir00l @ Mon Apr 25 17:03:05 DFT 2005

[UNICORE - end of user output on stdout

4 titre indicatif

Job Name: script3 EXECUTESCRIPTTASK 1114441228066 216
Queue Date: Mon Apr 25 17:02:54 2008
Dispatch Time: Mon apr 25 17:03:03 Z005
Cud: stopgpfs/unicoresunicore/uspace_5S6b37dde/TSI_tewp file 2385172
Dut: /topgpfs/unicorefunicore/outcome_S6h37dd8/AASEb37e0d/AR56b37el5/0A56M3 7213/ /etdout
Err: /topgpfs/unicore/unicore/outcone_56b37dd8/AAS6b3Te0d/AR56b37el 5/0A56h3 7213/ /etdert
Class: tl

o mpart

" Punning Host: zahir00l.idris.fr
°‘SErirJﬁ $tep User Time: 00:00:00.000000
s le-transfer Step System Time: 00:00:00.000000

Step Total Time: 00:00:00.000000
ub-jab1

Comptabilite du serveur IBM %P4 - Zshir. Mise a jour au ipr 25 04:28.

Wl T Projet 58014 CP 94 Attribution : 100, Consommation : 0.02 soit 0.02%.

sub-job2
@ scriptd
Lo

expart

ettoyage du twpdir sur zehirool
o [ rzioump snis-

o [ orIsZaHIR <Mus=
o [ rzcsoPstest<hig=
¢ £ oEisa_rz)
e [ cimecasra <tz
o [ rzioump <nis-
o [ oriszaHR s
o [ rzosPetest<his-
o [I| saraASTER <hJs-
o 7 DEISA_ldris

¢ £ Deisa R7G Save

rzj—prujecls - achim streit \Joh Monitoring: CINECA SP4 =MJS= Puwnluads: 0 complete: 2 19,7211
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UNICORE-SSH

» Uses standard UNICORE security mechanisms to

open a SSH connection through the standard SSH port

File Joh Preparation Job Monitoring  Settings  Exensions  Help

=]

(& [s[=]s]n m

Job Preparation : treit@zam461.zam. kf;

Globus_Job [09:53:27 09728/2005]

Globus_Sc..

UNICORE-SSH button

Comnnected to server running 33H-1.99-Open3SH 3.5pl

Server's hostkey (ssh-rsa) fingerprint:
openssh wd5: Ha:68:3d:e3:b8:b5:01l:ab:3e:b2:3a:a5:8b:d7:db: 87

File operations disabled, server identity can't be werified

Last login: Wed Sep 28 09:34:20 2005 from zam345.zam.kfa-juelich. de
Have a lot of fun...
S FEE : streitfzandél: ~> date
‘ @ " @ ” & | | L | | |mi sep 28 09:57:38 cEST 2008
WT Job Monioring : streitfzandsl: > l

bubblebabble: xikac-nelet-cedyg-lodos-lonuf-vupov-henur-difit-mudev-dacof-lyxux

& 5 DEISs_BSC
o % DEISA_Cineca
& 5 DEISs_FZI
o % DEIgA_ldis
& 5 DEISs_RIG
o % DEIsA_sara
& 5 FzJuslich
o % ome-Juslich
o 57 omo-Taruy
o % omo-Ulster
¢ 1 vssc
o [ avanT sus-
¢ [] oLoBus-24 <Globus»
& [£5] vlobus_Job [09:53:27 nerz8rzons)
o] % Globus_Script

|fzyprnjeu15 - achim streitpnh Monitoring: AVANT =MNJS=
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What is UNICORE and what is it not?
A Google’s perspective

WWWWWULLITIOEDEEATg M unearsEawecaiorge.net

UNIC@&RE . o sET ] I |'jN|C :RE UNICORE
Forum Itaru.s.kanazawa-u.ac.jp/unicore

/ UNICORE (Uniform Interface to Computing Resources) offers a ready-to-run Grid system
including client and server software. UNICORE makes distributed computing and data

UNICORE at SourceForge resources available in a seamless and secure way in intranets and the internet.

> J

/]
k1
A=

B UO-F B BRE

UNICOREXIZ., Sl KD 27 TH . 057 7 EF @ - CUNICORE Clients .22 F —J. UNICORE™ —
N Gatewayl CF O FTAEILT. S REFHHETAITEES .

AP BIEFEHTZ AL, TR i T — ) K CUNICOREY — ADNDS- TSIE 2 F— LU STE#EE -

UNICORE FrontPage

X Tago Lab.- Kanazawa LE9 ., TL T, Firewal L /-3 FirewallD #H CGateway#ssEL .. T o257 F ICF P BIBFIREL .
Univ.
A UNICORE Forum e.\. UNICORE
Client

| enter R =

New: The UNICORE| &#D5#

Firewall
2005-05-24 EEEsssEREES Gatewa\’f FEsEESEE

A UNICORE FrontPage e e

2 Client 4.1.5¢{Windows

WWW.unig _ oo s (s (s

A Client 4.1.5 A2 2k — [ I I

= = Jl-{Windows 2000} TSI TSI | | ST
== UNIC X Client 4.1.1 DA F— : ' |
J-(RedHat 7.2

3 Client 3.6.6{ Windows

Expertise U

P ©
Références o] ' Jr-j. 1 I._ ‘_JI,I
Associés le

A T L MY ==
Télécharger
En prolongement de ses interventions de conseil, Unicore organise des EVENEMENTS axés sur des Informace: o produklu. |
Retour orohlématioues communes A ses interlocuteurs . ] 4

I
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UNICORE Forum e.V.

» Founded by developers, leading European HPC centres,
and supporting hardware vendors as a non-profit association

» Tasks
» foster the distribution and use of UNICORE, organize
workshops, support presentations at conferences, publish and
maintain the specifications, coordinate further development,

certify implementations and extensions

—{ VN | ’ AA\erms. T = 2 l
‘5} EADS 9 ?ﬂ_\‘%} o rL NEC
L\ HITACHI H L R /s [5/3 |nte| N P|a|'flll’m
. B
FUITSU Ul o7 w N RZG

.|'.:“ ;:-rdnlh-'n-?n wund Wissen lI: " Sy&tﬂm& N il

schaftliches Rechnen

L
©
L ] PADERBORM
RIRIZIN pwrY  SOT 'V W4 v O Re
By o MAMCIERTER
= Frofei COMPUTING Technische versicat

Dresden
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UNIC&RE @

» Open Source under BSD license

» Supported by FZJ

» integration of own results and
from other projects

» release management
» problem tracking

» CVS, mailing lists

» documentation

» assistance

» Viable basis for many projects

URCEF. RGE~

shet

UNICERE

V' UNICORE at SourceForge

Bl Project page
B Download page
O CORE
O Client-side
Client
O Server-side
Gateway
NJS
uuDB
TSI
O Job Modeling
AJO
O OPTIONAL
O Client-side
B Client library
O Client plugins
Interactive Access
2 |ADemo
List All Jobs (LAJ)
Plugin Loader
O Broker
Unicore Broker
O EXPERIMENTAL

Tracker page

Mailing list page

B CVS page

B Project Statistics
D> Installation

D> Documentation

D> Links

» DEISA, VIOLA, UniGrids, D-Grid, NaReGl
» http://unicore.sourceforge.net

16

UNICORE at SourceForge

The UNICORE B Project page offers you the entry point to all features SourceForge
provides for hosted projects. Selected pages which we think are most important in daily
work are accessible via the menu to the left and briefly described below.

Selected pages

Project page

Download page

Tracker page

Mailing list page

CVS page

The entry point to all SourceForge features available for the
UNICORE project.

The root download page. The quick links to single packages
are described below.

Trackers are used to submit and discuss bugs, support
requests, patches and feature requests related to the
UNICORE project. A separate page for each tracker
catagory is accessible via this link. We encourage you to
use trackers for comments, requests, etc. concerning
this web site, too_

All mailing lists linked to this project including archives can
be found here.

You want to get the latest development version of the
source code? Then check the CVS page out.

Quick links to software packages

Every single component which is downloadable via a quick link to the left is briefly
decribed and, if existent, a link points to an in-depth description of the respective

component.

Client UNICORE's client-side entry paint providing a graphical interface to a
UNICORE Grid (see B detailed description).

Gateway The Gateway is the single entry point for all UNICORE connections into
the USite.
The Metwork Job Supenisor manages all jobs submitted to a UNICORE

NJS Vsite. The NJS package contains UNICORE's information senice, the
Incamation Database (IDB).

uupB User authorization is the job of the UNICORE User Database.
The Target System Interface accepts incarnated job components from

TSI the NJS and passes them to the local resource management system
for execution.
The B Abstract Job Object class libary provides the foundation for job

AJO and workflow modeling and for the protocol between UNICORE clients
and servers.

Client The Arcon Java client library provides the means to integrate UNICORE

library client senices in portals. applications, etc.

Client The Client's plugin concept provides the means to integrate applications

Jugins into a UNICORE Grid without source code modifications to the

plug application. A large variety of plugins is already available.

Unicore Maintained as a separate project, please visit

Broker B http://uombroker_sourceforge.net/
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From Project Results to Production Usage

2002 2005

» different communities

O o O : A
-~ ' » different computing resources > &
" (super computers, clusters, ...) RS 2 N
. o ¢ =
» know-how in Grid middleware . . )
RIRIZ|N| e-‘ v BT ol E‘m.m
) | s =
Va ! i Moo e
ﬁf.rﬂx / '.n::i':?m I _ -m"":::w. )
= Mainz 1 \x
\@ B wurzbury ' e
‘.':wm B Heldelberg M Bayrou
() ‘ D e
e J T /'.
. A o e )
) i { ﬂz"&;\ X
- M ;‘__‘,,.,—!"" ) rf.‘ Athen B
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Production Usage at the _NIQL
John von Neumann Institute for Computing —

» About 450 users in 200 research projects
» ¥4 of them uses UNICORE
» Access via UNICORE to
» IBM p690 eSeries Cluster (1312 CPUs, 8.9 TFlops)

90% -
80% -
T0%
B0%
50% -
40% 1
30% 1
20%
10% -

0%

NN

mnon UNICORE
Dez 04 Jan 05 Feb05 Mrz 05 Apr05 Mai 05 Jun05 Jul05 Aug05 Sep 05 mUNICORE

» Cray XD1 (72+ CPUs)

» IBM BlueGene/L (2048 CPUs, 5.7 TFlops)
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OpenMolGRID Workflow Automation & Speed-u

Cpen Computing GRID for Molecular Science and Engineering

» Automate, integrate, and speed-up drug discovery in
pharmaceutical industry

[ UNICORE Client
File Job Preparation Job Monitoring  Settings  Extensions  Help

| & " @, " I " 4| |ﬂ ’T:1—OpenMoIGRIDWorkﬂowControI
* Z *

Jaoh Preparation

e Warkflow [10:02:38 09128f2005]|

File  Edit

7xml version="1.0"7>
workflow xmlns="http: //wnr. openmolgrid. org/hanespaces/2004/Morkflowlescription”
xmlns: rd="http: / fwmmr. openmolgrid. i ki)

Query_Database

GQuery_Database

Structure_file_preparation

group type="subjob” identifier="Query Da
<task name="DataBaseRequest” identifier
export="false" split="false">

automatic split-up of data-parallel task

Froperty_file_preparation

[SELECT chemical.moldw_id,chemical.structuretype,chemical ularstructure,
pProperty.propertyid, property. propertynane, property. loogj
FROM (chemical LEFT JOIN property ON chemical.moldw i
WHEFE chemical.molecularstructure!="'"' and property.
">
</task>

task name="DataBaseRequestToPLF" identifier="
task name="DataBaseRequestToILF" identifier=—

Convert_2D_ta_3D
Auto_Transfer
Distributed_Structure_optimization

Auto_SplitinputData
reparation”™ id="3" export="false” split="false"/>
le preparation” id="Z2" export="false™ split="falsze"/>

Executel resourceRequests
Structure_optirnizal <rd:node usite="Ulater OMG" wsite="MOLD
JresourceRequests
Auto_Transfer group>

="2Dto3Dconversion” identi ="Convert 2D to 30" id="21" export="false” split="false"/>

identifier="%tructure optimization"” id="25"

Execute2
task name=" icalCalculati

export="f " osplit="true” splitterTask="Splititructurelist”
JoinerTask="ToindtructureLists">
<option name="keywords" walue="AM] PRECISE 13CF NOINTER"/>

Structure_optimization_2 .
d Auto_Transfer
Auto_Jdoin_Data
Codessa_CD
Maodel_building

Globus_Job [09:53:27 08/28/2004]

ftasks

task name="DescriptorCaleulation” identifier="Codessa CD"™ id="29" export="false" split="false" />
task name="ModelBuilding™ identifier="Model building”™ id="40" export="false™ split="false">
resourceRequests

rd:resources runTime="3600"/>

JresourceRequests

ftask>

dependency pred="11" succ="2"/><!-- db request to structure extract--I

dependency pred="11" succ="3"/><!-- db request to property extract--I

dependency pred="3" succ="40"/> <!-- property extract to model building -->

dependency pred="2" succ="Z1l"/»{!-- struct extract to 2Zd to 3d -->

dependency pred="21" succ="25"/><!-- Zd to 3d to semiempirical--Z

Job Monitoring
o 5 DEISA_BSC
® 7 DEISA_Cineca

19 Forschungszentrum Jilich



E& UNICORE Client

File Job Preparation Job Monitoring  Seftings  Exensions

EE®E
Help

Job Preparation
@ [ZZ] slohus_Jok (085327 08/28/2005]
Globus_Sc...

(2| ® [ & | = |

Job Monitaring

ERENEYENE (o]

giThis script was created and executed by Unicore
AUNICORE - start of user output on stdout

;;Med Zep 28 059:53:46 CEST 2005
ééLinux zamd&l 2.6.5-24.16-sup #1 3MP Thu Jun 2 12:09:57 UTC 2005 1656 1686 1386 GHU/Lima

ééprintenv | grep GLOBUI

iéGLDBUS_LDCATIDN=Koptfglohusfgt2_4_3

GLOBUS_GRAM MYJOE_CONTACT=URLx-nexus://zamdtl, zam.kfa-juelich.de: 40185/
GLOBUS_GRAM JOE_CONTACT=https://zamdtl.zam.kfa-juelich.de:40187/21951/1127594026,

EEUNICDRE - end of user ourput on stdout

e FT DEISA_BSC
o ¥ DEISA_Cineca
@ £ DEISA_FZ)
& FT DEISA_ldris
e ¥ DEISA_RZGC
e £ DEISA_Sara
e ¥ FZ-Juelich
e £ omc-Juelich
& F7 oMG-Tartu
e T omo-Ulster
@ 7 vsce
e [J avanT<nJsS=
¢ [] oLoBus-2.4 <Globus=
® |GIDbu5_JDb[DQ:53:2? 09/28/2005)

log % Globus_Script -

r Standard Output

Ifzj—pmjects - achim streitJob Monitoring: GLOBUS-2 4 <Globus= IDuwnIDads: 0 complete: 0
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o o Consortium of Leading National

Infrastructure for

*u oo Supercomputer Centres in Europe

» Goal

» deploy and operate a persistent, production quality,
distributed, heterogeneous, and multi-terascale
supercomputing environment

» UNICORE is used as production Grid middleware

TR

e N o e e
S SO S

GEANTD

Europonn Centre

Forschungszentrum Jilich
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o o Workflow Application with UNICORE

Infrastructure for

e i Global Data Management with GPFS

-f:""' : 1 .M X Job-workflow:
L= Rt
= 2) ® CINECA
3) \* RZG
= 4) 7 IDRIS
I S——— 5) ® SARA
UNIC@&RE | |UNIC@&RE | |UNIC&RE UNIC@&RE | | UNIC&RE

GEANTD

+ NRENSs

— -
c I N E CA Forschungszentrum Jilich ,
LY . in der Helmhaltz-Gemeinschaft .
Consorzio Interuniversitario
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UNICORE Usage in other Projects
- NAREGI ‘ T

ERBIVE1—SMERIOTIIR S
Hntionql -Hesaqr:h Grid Initiative

» UNICORE as basic middleware for research and development

» Development of UNICONDORE interoperability layer (UNICORE <
CONDOR)

» Access to about 3000 CPUs with approx. 17 TFlops peak in the NaReGl

testbed

=] Integration Project

» UNICORE is used in the Core-D-Grid Infrastructure

» Development of tools for (even) easier installation and configuration of
client and server components
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=
€% UniGrids
<L =

» Broader vision of interoperability between different Grid

middleware infrastructures needed
» Goals

» develop next generation of UNICORE called Unicore/GS
based on OGSA and compliant with WSRF

» develop generic software components for visualization and
steering, device monitoring and control, and access to

distributed data and databases J
» matured NJS functions are CINE:

Research Center Jilich (project manager)

Consorzio Interuniversitario per il Calcolo

e Automatico dell’ltalia Nord Orientale

transformed into Atomic,
Advanced, and Higher Level
Services and Client Frameworks

» actively influence upcoming Grid @
and Web Services standards

[ talk | 24

Fujitsu Laboratories of Europe |~.
FufiTsu

L

Intel GmbH
University of Warsaw
University of Manchester EIMECa

T-Systems SR
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Uniform Access to
Grid Services

Unicore/GS Architecture

@ ) Unicore Component
@ » New Component
) Web Services Interface

» Access Unicore Components as Web Services
» Integrate Web Services into the UNICORE workflow



From Production UNICORE to Unicore/GS

m
Line

Gatew: Gateway egistry

SuUpervisor
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Summary

» establishes a seamless access to Grid resources and data
» designed as a vertically integrated Grid Middleware

» provides matured workflow capabilities

» used in production at NIC and in the DEISA infrastructure

» available as Open Source from
http://unicore.sourceforge.net

» used in research projects worldwide

» continuously enhanced by an international expert team of
Grid developers

» currently transformed in the Web Services world towards
OGSA and WSRF compliance
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