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Motivation: Scientists & Parallel Computing

» Scientists need computational and storage related resources




Motivation: Scientists & Parallel Computing

» Supercomputers are managed by Resource Management
Systems (RMSs) that handle the scheduling

» But: There are many RMSs available

» All proprietary way of job submit
» IBM Loadleveler 2> Ilsubmit...
» Torque Resource Manager - qsub...

» Different job description languages...
(# of nodes, memory requirements,...)
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Motivation: Scientists & Parallel Computing

» Solution: Grid System UNICORE (1l

» Define job workflows in I—” &
abstract manner

» Immediate portability of job definitions UN|C§5555RE
for other systems with __
other architectures

» No ‘learn overhead’ Iif
a new RMS is used

» Applications across 4.
multiple supercomputers/clusters - ‘going meta’
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Initial UNICORE developments

» UNICORE 08/1997-12/1999 < SiorEnr> ™

» UNICORE Plus 01/2000-12/2002

FUR&GRID [

» EUROGRID 11/2000-01/2004

RIP &
} GRIP 01/2002'02/2004 Eieigjpem:-m'

Project

» OpenMoIGRID  09/2002-02/2005 OpenMolGRID -
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From Testbed to Production

» Different communities

2002 . . 2006

» Different computing resources
J (super computers, clusters, ...) ¢

-

- “» Know-how in Grid middleware
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UNICORE in (mostly) European Projects
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Production UNICORE Features

» A vertically integrated Grid middleware system
» Provides seamless, secure, and intuitive access to | &~

distributed resources and data
» Used in production and projects worldwide

v=~" | [NICORE-SSH buften

» Features =
» intuitive GUI with single sign-on  » matured job monitoring |

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

integrated secure data tr_gﬁgfer

w

— —. S—

w

» only one opened port in firewall

required » resource management M
» workflow engine for complex » full control of resources |
multi-site/multi-step workflows remains
» extensible apphcatIOﬂ Suppi)l’t b productign qua]i’[y!

with plug-ins

— . UNICéRE



Recent Developments

» OGSA-based and WSRF-compliant UNICORE 6 alpha
» Interactive access - UNICORE-SSH

» High-level API for
programming Grids
» DRMAA-based access to RMSs

Internet

UNICORE-Client

Compute Resources

» Comfortable configuration tool

10

Manager Server
Firewall
i) [1] Toger@zam439; fhomefroger -=
i Host 285. zam.kfa- juelich.d ! 39):{ }S uls
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fAdmin Port 3956 ssl://zaml77.zam. kfa-Juelich.de:4005/JUMP
Trusted CAs fcert/projects-ca-fz-juelic :Et;j;:mig:gg:;ﬁ
%de"titt} funicore/njs_identity.pl2 [re amd39]::{-}$ ucd ssl://zam439:4004/ul/home
assword HHERR 0 +i{-}$ uexec sleep.xml
Installation Dir /unicore
java fusr/bin/ java amadal:i{-}s ups L
J . J E f/zamd39:4084/ul 1758424334 SUCCESSFUL sleep
perl fusr/bin/perl ssl:// 9:4004/ul 1750424301 EXECUTING sleep
Logging Level Configuration [roger@zamd3a]::{-}$ ups -1
m U fal ssl://z7amd39:4004/ul 1750424334 SUCCESSFUL sleep
eep space a se ss1://7amd39:4004/ul 1750424391 SUCCESSFUL sleep
Operation Mode full [rogergram3o]: {-}% uls -1
Gateway SSL false Fu 7044 07-21-05 15:56 ss1://zamd39:4004/ul/home/ bashrc
NJS SSL true -FuW- -21-85 15:56 ss1://zam439:4804/ul/home/  bash_profile
d s -06-85 ©9:51 ss1://zamd39:4004/ul/home/d1/
Memory remember -06-85 09:50 ss1://zamd30:4004/ul/home/d2/
Save completed AJO false -86-05 11:17 ss1://zamd30:4004/ul/home/abc/
Change Log Files 24 -07-85 10:11 ss1://zamd39:4004/ul/home/TESTFILE
TSI Worker Limit 5 07-85 10:11 ssl://zamd30:4004/ul/home/TESTFILE2
TST Update Tnterva 5000 07-85 12:53 ssl://zamd30:4004/ul/home/TESTFILEZ
i et Thread Incarnation 3
I e b a __|
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http://www.gridforum.org/index.php

UNICORE Architecture Overview

» Workflow-Engine

» Resource Management
» Job-Monitoring te
» File Transfer

» User Management
» Application Support

opt. Firewall

Gateway
— |—= —opt. Firewall

Abstract Authorization

Incarnation

» similar to /etc/grid-security/grid-mapfile
I o || 1
» similar to Globus jobmanager

» fork

» LoadLeveler, (Open)PBS(Pro),
CCS, LSF, NQE/NQS, ...

» CONDOR, GT 2.4
WAy 11




UNICORE Client

Usites

Job

B unIcoRE Client

=gl

. File Job Preparation Job Monitoring Settings  Extensions Help
Preparation
| i || Q || G || 4l | | il | Name [Mew_DEISAlob |
5 Job Preparation | umcoRE ite || Dependencies | Resources | Special Settings |

°) DEISA_BSC ~Task Dependencies
| [pEIsa_csc
LT || pEISA_Cineca
e [P Workflow
Pov_Ray | |pE1Sa_taris
| lpEIsa_Lrz
| [pEISA_RzG Man ag ement

DEISA_Sara
|| [FZ-Juelich
1 Jab Manitaring VIOLA CAESAR ~
o % DEIsA_BSC MralSite N
BSC MarenostrulgNJS> ’E
Lo
W Deisk_cso CINECA SP5 <N.JS>
@ 5T DEISA_Gineca CSC <NIS> \ :
® FT DEISA_FZ FZJ JUMP <N.JS> \ :
, IDRIS ZAHIR <N.JS>
¢- Mt DEISA toris LRZ Altix <NJS>
o {57 DEISA_LRZ || |RZG SP4 <Globus>
o T DEISA_RZIG SARA ASTER <NJS>
o T DEISA_Sara Arrange Graph
E—--_ N

ﬂhichael rambadt (2) |New:_DEISAJob not sa\red.vet. | \
Vsites
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UNICORE 5 Architecture (1)

— ' <—>”
B UNICORE client i . e . . .
—"." || » Definition of abstract Jobs (not machine-specific)
o el =) Creation of complex workflows (e.g.multi-site jobs for
gf | e geographically dispersed supercomputers)

hE Usite A

UPL over SSL

Usite C

Multi-site
Jobs

‘- Vsite Y

/

Network
Job
Supervisor

Non-abstract Jobs

Target
System
Interface

\\ Vsite Z

~

J

nt
File Jok Preparation Jok Monitoring  Settings  Extensions Help

Usite B —/

ERENN- NN

|

Job Preparation

#—@ Mews_Workflowl
| } Query_Database
Query Database

Structure_file_preparation

Property_file_preparation
Auto_Transfer

- [3D] conwert_20_to_3D
Auta_Transfer

Distributed _Structure_optimization
Auto_SplitinputData
Auto_Transfer

Exerute3

Execute2

Executel

Auto_Join_Data
Codessa_descriptor_calculation

Model_building

o~ B GATEWAY zam461

pent ol GRID Workflow Contr

Workfow corrol.|UNICORE S8 Sriral XIS WarRAEUEN Tarda]

FWrorkflow select

Mame |Mew_

Predefined Workflows

‘\mpunf\_uca\ input test

|Test resource set creation

Max Split

\Group tests

‘Model Building fram MOLDW (splits data)
‘Model Building from MOLDW data
\Prediction dermo

MDR Model (FZ) COR data) + store
|Builet MDR modlel {demo)

Test Multi Split

e T Juelich oMG =

[oernd schuller [New_Warkflowl not saved yet

Task Dependencies

¢ [® a]
Resource I
Management | = Jobo Mumtunrwg
System o £ Fz-Juelich
t [E T Hhilding
D SW1 <Ml
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UNICORE 5 Architecture (2)

[l UNICORE client

T h
4.2
<—> .a

Scientific
I [] UNICORE CLI Applications
client tier AA
——— AbstractJobs 3
f ) AJO -1
7 \
L O ) and [ |
* Usite A UPL over SSL \ .

g

=
l m

~ Vsite X

Multi-site
Jobs

- AN\
md |

‘- Vsite Y /

\\ Vsite Z

Target
System
Interface

Network
Job
Supervisor

Resource
Management
System

~

J
Usite B —/

» Client extensions via application-specific plugins

» Car-Parrinello Molecular Dynamics Plugin
(speed up quantum chemical computations)

» Fluent, Gaussian, MSC Nastran Plugins
» OpenMolGrid — Plugins (Molecular Science)

» UNIX-Style Command-Line Interface (CLI)
[roger@zamd39]::{~-}%

ssl://zamd61l.
ssl://zam031.
ssl://zam031.
ssl://zaml77.

ssl://zam439
ssl://zam439

zam.kfa-
zam.kfa-
zam.kfa-
zam.kfa-
:4005/u2
14004 /ul

[roger@zamd39]::{~}%
[roger@zamd39]::{~-}%

submitted

[roger@zamd439]::{~}$%

ssl://zam439:
ssl://zam439:

4004/ul
4004/ul

uls

juelich.de:9100/AVANT
juelich.de:4014/Linux-zamd4b6l
juelich.de:4016/zam777
juelich.de:4005/JUMP

ucd ssl://zam439:4004/ul/home
uexec sleep.xml

ups -1

1750424334 SUCCESSFUL sleep
1750424391 EXECUTING sleep
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UNICORE 5 Architecture (3)

<—>
_-—' UNICORE Client qh
[<—> ..-1,‘
O] | D uwcorecw Xﬁ;{i’;ﬁ‘ﬂis Workstations
e o \ Broduction | Protein | [ Gaussian Plugin | | CPMD Plugin
‘md | e 'R Plugin
S !:J!tle.A 7| o orersst | \' gF'CORE = Meteorological OpenMolGrid
- e et SSH Plugin Plugin Plugins
: J
—— — == AJO /SSL
- Multi-site a |
l\\ \/[SEX Jobs \_ \I/EtIe.Y y
p

\\ Vsite Z

Network
Job
Supervisor

Target
System
Interface

Resource
Management
System

~

Production
UNICORE
Servers

H B o)

» Various plugins have been developed the last years

J
Usite B —/

» Base upon the Arcon Client API (Java - API)

. UNICiRE



UNICORE 5 Architecture (4)

» Gateway

» Single entry-point for UNICORE Sites (Usites)
» Contains n Virtual Sites (Vsites)

(e.g. provides access to n supercomputers)
» Only ONE OPEN PORT in firewall

—_ > ,)E
[ uNICORE client
e, 3
<> 3
Scientific
g [] UNICORE CLI Applications
clienttier A A
e Abstract Jobs ¥
- - —gr ~
( m» AJO 1
. O ) and [ |
N Usite A UPL over SSL \ Usite C /
4 N\
oo oo ®e
g optional firewall
A h 4
| Gateway | authentication
server tier Rl \ LN
I/ @ W Multi-site \l m m \I
\ [ Jobs \ u )
< Vsite X ~ Vsite Y
(T N\

Target
System
Interface

\\ Vsite Z

Network
Job
Supervisor

eeeeeee

» Authentication of users via X.509 certificates

» Perfect base to group resources and access
within Virtual Organizations (VOS)

— e a Unicore-Client

Interconnecting
Network

Virtual Organization

<>=mMHd>»®
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UNICORE 5 Architecture (5)

~

—_ <—>;5
[ uNICORE client
a. 3
<> 4
Scientific
g [] UNICORE CLI Applications
clienttier A A
o ——— Abstract Jobs ¥
( m» AJO 1
. O ) and [ |
N Usite A UPL over SSL \ Usite C /
I/ Tl \/ Multi-site \l/ m m \I
\ | Jobs \ a ,
~ Vsite X = VY
1 A
— 5
= §| w Network  [‘authorization
Job
El -— ob and
Supervisor  [incarnation
server tier A

~

Non-abstract Jobs

\\ Vsite Z

Target
System
Interface

» Network Job Supervisor (NJS)

» Analyse defined Workflows (workflow engine)
» Multi-site, multi-step Jobs
» Directed Acyclic Graphs

» Submit of sub-jobs to other sites over Gateway

» Job Incarnation via Incarnation Database (IDB)
» turn abstract-jobs into machine-specific jobs
» E.g. location of preinstalled software packages

» Authorization via Unicore User Database (UUDB)
» turn X.509 user certs to users xlogin of machine
» The complete certificate is checked (not only DN )

UNIC&RE
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UNICORE 5 Architecture (6)

. ' <—>n
[ uNICORE client )
—"."| » Target System Interface
| \ » Represents a real Target System
‘md ‘ig (e.g. a supercomputer or storage server)
site C <

» Interaction with Resource Management Systems
ad) » Torque, PBS Pro, Load Leveler, (UNIX fork), ...
RN » Job submit to Resource Management System

"o » Scheduling via Resource Management System
» Retrieve job results and job output

» Manage workspace

Target

System
Interface

eeeee » Access to pre-defined Applications
» e.g. a massive parallel simulation for

NSRZT: Goes — collaborative visualization & steering via UNICORE

— . UNICéRE




TSI & Resource Management

[l UNICORE Client [&—> 4"

== \A?Sfiii‘%‘%s » Target System Tier
X@J » Consists of one Target System Interface
S E—— » Interactions with underlying RMSs
/Gatewa‘y K| thenticati

‘@] Yad)| » Target System Interface
» Each supported RMS is used in conjunction with a
target system-specific TSI impl. in perl
» Perl TSI implementations are stateless daemons
[ iy » Statically configured before startup (RMS admin)

NoBatch | NQS Lc‘)l'anILi\f)e(ler
TSI TSI (IRIX) (AIX)

RS . » Various TSI implementations
PBS TSI (Linux), LSF TSI (SGI), PBS-Pro (HP-
UX), NQS (IRIX), LoadLeveler TSI (AlX), ...

. UNIC#RE




TSI Framework using DRMAA HI;L

iiiii
- o

» Base upon Open Source SUN Grid Engine DRMAA impl.
» Java Bindings of DRMAA specification are used

» Java-Based Target System Interface Core
» Only one layer of UNICORE is exchanged - protocols still the same

Text-based | NJS-TSI protocol

» Platform & RMS command independent

Target System Interface Core

Extensions |Imeriace » DRMAA - API “only” provides Interfaces

for job submission & management

RMS
» Additional DRMAA Extensions for
file transfer
Resource Management
| System

W oo oo i e » Transfer over Unicore Protocol Layer (UPL)
Condor, NoBatch, ...) . .
» Optional transfer over GridFTP

» UNICORE 5/6

. UNIC#RE




W Distributed
w European

UNICORE in DEISA (1) > o o

» Applications

» Consortium of leading national HPC centers in EU

IDRIS — CNRS, France
FZJ, Julich, Germany
RZG, Garching, Germany
CINECA, Bologna, Italy
EPCC, Edinburgh, UK
CSC, Helsinki, Finland
SARA, Amsterdam, NL
HLRS, Stuttgart, Germany
BSC, Barcelona, Spain
LRZ, Munich, Germany
ECMWEF, Reading, UK

—— . UNICiéRE




W Distributed
» European

UNICORE in DEISA (2) W Saercomputig
»* o
» Applications
» Deploy and operate a persistent, production quality,

distributed heterogeneous supercomputing

% N —— - - —J ammb. -
Forschungszentrum Jdlich , sam ({7
...Wg»«ww:mw.n el T RZG
csc
orschungs- rum Finnish Information
zentru Ul echnolo entre for
German

SSSSSSSSSS

UNIC

' 1 y 1 63 (:(:
Edinbur ghP II I
(I .f".-..-"".'l. JI"\ f ‘ p Computing Cen
MR, 7 ropean cent re  European Centre f
— O for Medi um-Range  Medium-R. g h
WW uuuuuuuuuuuuu Forecasts, UK
— - In tdu D I pptm tet des
Hrl Res;our nformatique
Scientifig F

-----------------------
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W Distributed
» European

UNICORE in DEISA (3) il
» » Applications
» Fully-meshed UNICORE infrastructure among partners

it Job Breparaion Job Bonitoring - Eeftings Eglensions Hilp

» Complex multi-site workflows [ =%

[.Jcb Preparstion “ UNIGORE Site

- [nEEA_Cineca
4 |DEiEA_F)

easily possible B
» Heavily used by DECI projects

- F2-Jueiich
gy ) SR
[E] F2a_sesipn |amMa-Juslich

OMG-Taru
VHGE

RIC Seript
printf*gxpon

[#]®]a]
125 .l Manitoring
¢ 1 ocisa_cinesa

Vit Sl -

BEC Martnastum <hIe-
|CINECABPS <HJS> D'
oat <MIs> i
ECMWF «Brubur>
EPCC HPCY <hJG
FLZJJUMP <hJS»

RIS ZAHIR MG
L Al <S>
RLG P4 <MIS
SRR ASTER <NJ3>

D e EIEAENETEY B BRI ESEL

s o P P

=
99?@@??199[&??1‘1‘??????

o 1 oeiga_idns

o 1 ocisa_RIG
T

j i Ersensen G TRIBIES o

- athim
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UNICORE based Access to Computing-Resources.
Delivery-Model for DWD, GRS and Team Shosholoza

UNICORE in Business scenarios

-+ - - Systems-

Deutscher Wetterdienst

_1_HiH
------ 1] Y [

2nd Level Support I 2nd Level Support

Customer-Training

3rd Level Support by Developpers

T-Systems Solutions for Research GmbH
HPC / Grid Services

SN ;[: — SVS‘temS ] Alfred Geiger



UNICORE - LIFE - CD

» Complete “out-of-the-box” usage of UNICORE 5
» Bootable Linux OS with UNICORE 5 pre-installed
» Does not harm your system = Sandbox scenario
» For testing, evaluating, ...

AND AT THE
GRID VILLAGE

AVAILABLE HERE

UNICORE BOOTH

Live CD

ers| 0

hitp://unicore.sourceforge.net

~ UNIC

)
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Initial Interoperability RIP e

GRid

UNICORE & Globus 2.4 o
IDB UuUDB

UNICORE-Client

GRAM Client GridFTP Client Uspace

Compute Resources GRAM Globus 2

“ - Gatekeeper MDS |«
Y v
Resource ) GRAM Job- GridFTP
- Manager Server
necessary Management System | 9
» Proprietary

Protocols | Firewall

» Standardization

UNICORE AJO/UPL, Globus RSL P
’ — . UNICé#RE



Emerging Grid Standards (1)

» OGSA - Open Grid Services Architecture :
» “The Physiology of the Grid”, GGF - GFD30 EEE
» Resources shared via services in Grids
» Lifecycle management for Web Services necessary

------------

» OGSI - Open Grid Services Infrastructure S
» Globus Toolkit 3 provides early implementation o
» (US Projects using Globus are better funded by US — Gov)

» WS-RF - Web Services Resource Framework OASIS 9
» Re-factors and evolves OGSI to exploit WS-* technologies War

RE

» Same functionality as OGSI, but separated Specifications

~ UNIC

ol
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http://www.globus.org/
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Emerging Grid Standards (2)

» Change of Terminology
» From Grid Services ...

the globus toolkit™
' - wewrw, globustoolkit.ong

O pen — 6/
G rid O pen
5 ervices G rid
A rchitecture S ervices
H% | nfrastructure

L defines specifies

standard
interoperable
lachnologias

WsDL

XML

OASIS '3

» ...to stateful Web Services

. UNICéRE


http://www.globus.org/

UNICORE 6 ® UniGrids

» Development of next generation of UNICORE called
UNICORE 6 based on OGSA and compliant with WS-RF
» Broader vision of interoperability between different Grid middleware
» Interoperable infrastructures through standards

= as

Funded by EU grant: IST-2002-004279

Research Center Jilich Unicore/GS Architecture

(project manager) @ Unicore Component
@» New Component

Consorzio Interuniversitario ) Web Services Interface

per il Calcolo Automatico
dell’ltalia Nord Orientale

Ofeore cii
Fujitsu Laboratories of Europe
Intel GmbH

University of Warsaw

University of Manchester OASIS q

T-Systems SR

UNIC#RE



Understanding SOAP & WS-RF (1)

» Using WSDL description for XML tags of doGoogleSearch()

<soap>
<soap:header>
http://api.google.com/
search/beta2
</soap:header>
<soap:body>
doGoogleSearch( key = ,Grid*)
</soap:body>
</soap>

.g. HTTP POST REQUEST with SOAP-compliant doGoogleSearch() call

doGoogleSearch()

30



Understanding SOAP & WS-RF (2)a

2 Registry / URL
Client [ WSDL of Service Google Server 4
7 . (http://api.google.com/search/beta?2)
3 HTTP POST Request:
doGoogleSearch (XML) doGoogleSearch()

HTTP POST Response: doGoogleSearchResult (XML)

.pata — Layer*:. SOAP

(. NETWORK 5

R W

31



Understanding SOAP & WS-RF (3)

2 Registry / URL
Client ¢ | WSDL of Service UNICORE Server 4
4 (http://jump.kfa-juelich.de/TargetSystemService)
3 HTTP POST Request: 1 .
submit (XML > JSDL) submit()

HTTP POST Response: submitResult (XML)

.pata — Layer*:. SOAP

,Data — Layer": SO

(. NETWORK 5

R W

32



Standardization for interoperabillity

» Web Services Resource Framework (WS-RF) protocol
» Add semantics & syntax to operations (GetResourceProperties)
» Get a list of properties that the service is offering O/ASIS 9
» A Web Service itself is typically Stateless > WS-RF stateful

» Grids need access
to stateful resources

» jobs, supercomputers,
telescope, collider,...
» Autonomic behaviour

» Services know how they
can interact

» Standardized operations &
properties

. UNIC#RE



WS-RF Specifications OASIS 9

» Base for others WS-Notifications, WS-Agreement, ...

» Five Specifications ( public comment - Version 1.2 )
» WS - Resource
» Relationship Web service and resource
» WS — Resource Lifetime
» Lifecycle of a WS-Resource, TerminationTime, etc.
» WS — Resource Properties
» Getters/Setters/Queries of Properties
» WS - BaseFaults
» Base set of information that appear in fault messages

» WS — Service Groups
» Collections of WS or WS-Resorces

. UNIC



A WS-RF message via SOAP
(use of WS-Addressing&Security)

Admin | Port 8080 | Port 8090 |

Listen Port: 5030 Host: 127.0.0.1 Port: 5088 [ Proxy

State Time Recuest Host Target Host Reguest...

--- |Most Recent — — - =
Done [2006-07-04 14:03:45 localhost 127.0.0.1 POST Jaxis/services/Registngervice HTTP/1. 1

Dane [2006-07-04 14:03:50 localhost 127.0.0.1 FOST [axisjsendces/RegistnService HTTP/1 1 r
Done (2006-07-04 14:04:08 resend 127.0.0.1 POST Jaxis/sendces/Registnserice HTTP/1. 1

Done (2006-07-04 14:04:23 localhost 127.0.0.1 POST [axis/sendces/RegistnService HTTP/1.1 -

Remove Selected ‘ ‘ Remove All
User-Agent: Axis/1.2.1 al

Hast: 127.0.0. 118090
Cache-Cantral no-cache
Fragma no-cache I
SOAPACtion: "httpe [ fdocs oasis-open arg fwsrf/rpw-2 jCetResourcePropertyf GetResourcePrapertyRequest”
Content-Length: 5103

Connection: close

<7ml wersion="1.0" encoding="UTF-8"7>
<soapeny Envelope xmins soapenwv="http:/fschemas xmisoap.org/soap/emnvelope" xmins xsd="http: j fwawse w2 orgf 2001 %XM Schema" xmins: xsi="http: [ fwwaw w3 orgf200 1 X¥MLSchema-instance” xmins:wsa="http:/ fwwew w3 org/2005 f08/addressing" >
<soapenmv Header >

<ResourceDisambiguator soapemvactor="http://schemas. xmlsoap.org/soap/actor/next" soapenv.musiUnderstand ="1" xmins ="http:f/com fujitsu. arcon. addressing" > default _registry< /ResourceDisambiguator >

<Security soapenmvactor="http:/ fschemas.xmlsoap.org/soap/actor/next" soapenv.mustUndersiand ="1" xmins galittp: //docs. oasis-open.org/wss 2004701 foasis-2 0040 1-wss-wssecurity-secext- 1.0 xsd' >
<BinanSecurityToken ValueTya http:f/docs.oasis-open.orgfwss,/ 2004 01 foasis-2 00401 -wss-x5 08 -token-profile- 1. 0#Base&48inan’
<BinanSecurityToken ValueTya http:f/docs.oasis-open.orgfwss,/ 2004 01 foasis-2 00401 -wss-x5 08 -token-profile- 1. 0#Base&48inan’
<BinanSecurityToken ValueTyp

<ns3Endorser ID="002473A0-0B55-11DB-9FE4-9E87 153 AL1612" xminsins ="hitp:
< /Security>
<wsaAction soapemvacior="hitp://schemas.xmlsoap.org/soapfacior/next" soapenvmust!
<wsa MessagelD soapenw actor="http:f/schemas xmlsoap. org/soap/actor/next” soapem
<wsa To soapeny.actor="http://schemas. xmlsoap. orgfsoapfactorfnext” soapeny. mustlnddg
< fsoapenv.Header>
<soapenv Bodys|
< GetResourceProperty xmins="http: f/docs.0asis-open.org /wsrf/rp-2" kmins:ns<4 ="http: [ /docs. gasis-open. argwsrf/sg-2" > ns4 Entry< [ GetResaure
< fsoapenv.Bochy>

[4]

< fsoapeny. Envelopes
<]

D

HTTPj1.1 200 OK

Date: Tue, 04 Jul 2006 12:04.23 GMT

Berver: Jettyfs . 110 (Linux/2. 6. 8-24-default i286 jawa/1.5.0_02
Connection: close

iContent-Type: textfxml; charset=utf-8

<7aml wersion="1.0" encoding="utf-8"7>
<soapeny Envelope kminssoapen="http:/ fschemas. xmlsoap. org/soap/envelope," xmi [s] MLchema' xmins xei="htp:/ wvew. w? . orgf 200 1 MLSchema-instance” kminsiwsa="http: f fwe w3, org /2005 (08 addressing” > =
<soapemvHeaders>
<wsalAction soapenvactor="http: Jfschemas.xmlsoap. org/soapfactor/next" soapeny. "1" > http: ffdocs.oasis-open. org fwstTfrpw-2 fCetResourcePropertyy GetResourceProperyRequestResponse < fwsa Action >
<wsarMessagelD soapeny actor="http:/fschemas. xmlsoap. argfsoap/actorfnext" soap derstand="1">uuid: 3C40B180-0B55 - 11DB-SF3D-37DEE4EEEBDS « fwsa: MessagelD >
<wsaTo soapenvactor="http:f/schemas. xmlsoap. argfsoapfactorfnext" soapeny mustinderstand="1">http: f P w3 0rg/ 2005 f08 faddressing/rale fanomymous < wsa T
<wsaFrom soapenwactor="http://schemas kmlsoap.org/soap/actaor/next” soapemsmustUncderstanc ="1">
<wsaaddress>hitp://localhost 8090 faxis/senices /RegistnSendce < fwsa:Address s
< fwsaFroms Il
<wsaRelatesTa RelationshipType ="wsa Response" soapeny actor="http: f/schemas. xmlsoap.orgfsoap/actor/next" soapemsmustUnderstand="1">uuid: 383 7F410-0B55-11DE-9FE4-9C8472469B22 < /wsa RelatesTo>
< fsoapenv Header»>
<soapenw Bodys>
< GetResourcePropertyReturn xmins="http:/ fdocs oasis-open orgfwsrf frp-2" =
<nsL:Entry xmins:nsl="http: [ fdocs oasis-open orgfwsrffsg-2">
<nsl:SerdceCroupEntryEPR =
<wsaAddressy http://localhost BOS0 faxis [senvices JServiceGroupEntrP onTyne < fwsa Address s
<wisa ReferenceParameters >
<ns2:ResourceDisambiguator xmins:ns2 ="http:j fcom fujitsu arcon. addressing">7 75 159C0-06BC-11DB-94F2 -000194B17000 < /ns2:ResourceDisambiguator >
< fwsa ReferenceParameters >
< /nsl:SenviceCroupEntrEPR =
<nsl:MembersericeEPR >
<wsa Address> http://localhost BOB0 faxis/services [ TargetSystemFactonService < fwsa Address >
<wsa ReferenceParameters >
<ns3 ResourceDisambiguator xminsns2 ="http:/ from fujitsu arcon. addressing” »default_tsf< /ns2:ResourceDisambiguator> =]

|

[w] XML Format DNumeric‘ Save || Resend || Switch Layout
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Stateful Web Services & Grids with UNICORE

» ,Grid Services' — Web Services that implement Grid patterns

» Open Grid Services Architecture (OGSA)
» WS-RF is one implementation of OGSA concepts
» Access and management of Grid resources of interest

» Web Services with standardized state interactions
sl » State of a supercomputer (memory, applications, etc.)
» State of submitted jobs on resources

by OGSA Grid Services |
iy f UNIC#RE #r
Size raise a ﬁ’/ web-Client = // AN
demand for /
autonomic Web-Cllnts UNICéR
behaviour

E-: ; | iy “‘.\ i g ;\I‘é'_.,—' \
F Web-Client \ 2 - " 7 ;
Internet Web-Server Grid - LS
. .
il
imEE
UNICéRE
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Transforming UNICORE UniGrids

» Developments of

UNICORE 6 alpha m -

JSDL, etc. |;[}LE

Network JoAb
SUPErVISOor

OASIS 9

- UNIC&RE
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Job Submission Description Language Example

<?xml version="1.0" encoding="UTF-8"?> HGE
<JobDefinition xmiIns="http://schemas.ggf.org/jsdl/2005/11/jsdl">
<JobDescription>
<Application>
<POSIXApplication xmIns="http://schemas.ggf.org/jsdl/2005/11/jsdl-posix">
<Executable>/bin/echo</Executable>
<Argument>hello world</Argument>
</POSIXApplication>
</Application>
</JobDescription>
</JobDefinition>

» JSDL Specification - GFD.56
» November 2005 - Published as GGF Recommendation

- UNIC
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Architecture of UNICORE 6.0 UniGrids

C||ent GridBean
— API
= § Services

APIS |GridBean

-

Higher |GridBeanl] = ALOITIIC SEIVICES = iy fas Higher |GridBean
Level | Service Level | Service
Service Service

o

Factory | Service | Service | Service | Service

UNICORE 6.0 lobus, OGSA-based Middleware
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New Gateway of UNICORE 6 €& UniGrids

» Multiple Protocol Support
» Supports UPL

» For Production UNICORE
Installations

» Supports WS-* technologies
» WS-Addressing
» SOAP messages / HTTPS
» Retains Unicore Security (!)
» Single point of entry
» Client Authentication
» SSL Connections

UPL

@ |—C__§m SOAP messages /HTTPS &
i‘l_ ,.-':x'

. UNICéRE



UniGrids Atomic Services

g

& UniGrids

56 TG S

» Interoperability between OGSA based Grid systems
» Cross—authentication for UNICORE and Globus

Grid Grid
Client Portal
UniGrids Atomic Services
Target Target Job Storage File
System System Management = Management Transfer
Factory Service Service Service Service
Unicore Globus OGSA
Server

» Enable cross—Grid resource brokering
» Workflows over different Grid Systems

41
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Interoperability & Standards UniGrids

UniGrids Atomic Services

Target Target Job Storage File
System System Management A Management Transfer
Factory Service Service Service Service

UNICORE and Globus developers

[iﬁE;fg. » Feed in standardisation process of GGF via
" OGSA Basic Execution Services (BES) Working Group

. UNIC
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Job Submission Standards €% UniGrids
» OGSA - Basic Execution Services (BES) BOE:

» Unigrids (Uniform Interface to Grid Services)
» Developed WS-RF- based UniGrids atomic services (UAS)
» UAS: basic interfaces for job/file management in UNICORE 6 alpha

Target Target Job Storage File
System System Management | Management Transfer
Factory Service Service Service Service

» Execution Services Interface
» Draft by Argonne (Globus) and Fujitsu (UNICORE)
» Consists of UAS input and Globus GRAM demands
» Input to the OGSA - BES GGF working group

» Refactoring of UAS when OGSA-BES is revised

)
- .-
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Grid Programming Environment (GPE) Clients

» GPE consists of a set of Grid tools

» e.g. GPE Client Framework for UNICORE 6
» Client-side for UNICORE 6 and other Grid systems Software
» Three different clients for three different usages
» GridBeans as scientific-area specific Plugins

&1 Piuma Portal Duives  Loscaandt Inter-met Fxplor == |
............. B B e Freoste Jmk bee s - y
e | Eioren gow g ceece g FEIET ) Tt gose o g)ET ] et
| ] e b Bk ot i o ey k] LM, 30 s g3
2
pache Portals
i v s
st
e v st P
e e FOVRaGy e
o ot - v Jobs L
Job D b M pplication  Statu
...... 7
it OV
oo e "
Oomaie DO e
vhamn
| : T L A SR I N 171"
T - [SECURITY DITI 42 g Cutesrme for 1o Foditarms fnishad unning Thieast:0 |
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GPE Clients and GridBean Deployments

) = 4
Workstations Mobile Devices Laptop with browser
Expert Application Portal
Client Client Client
GridBean GridBean
<<download>> WS-RF

GridBean
B Service

UNICORE6

GridBean
Service

Globus Toolkit4

GridBean
Service
China Grid
Support Platform

UNIC

45
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Portable Clients and GridBeans

GridBean

| = Application i Eﬂ
Expert Client B Client _ ' Portal Client |

» GPE Clients work on top of Unicore/GS, GTK4 or ChinaGrid

» Only requirement: Atomic Service interfaces
» GridBeans are portable without modifications

» Client API hides underlying infrastructure detalls

. UNICéRE



Database Access: OGSA - DAI

» OGSA — Database Access and Integration Services ﬂﬁk
» Initially implemented

within UniGrids | Client Application | | GridBean |
C"emlayer{ Client Toolkit UNIGRIDS
WSI Client Stubs WERE et WSRE Client
SOAP SOAP
Over Over
HTTP HTTP
» Re-engineering of  ;ccentatio ; Data Services Data Services
OGSA-DAl alpha "> | | [WSibsaseiet] [FEERT
Implementation - 1 [

OGSA-DAI Core

W|th|n EU PI‘OjECt Bu'siness <
OMII - Europe eorelaver !

~

h

Hgh
= =~
Data layer Relat
Datak

» OGSA — DAI

services hosted
In UNICORE 6
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Database Access: OGSA-DAI GridBean

£ GPE Client - OGSA-DAI GridBean

File Tools

Target Systems | OGSA-DAI GridBean | Files

Qa3A4-0AT inpuk

A=)

Available data resources: Resource info

|DataResu:uuru:e W | Ervice address: | https:/fstanislaw, studmat, uni.barun. pl 62011 /vl faxis/servicesiConfigur ableDataService
Wersion: OGE5A-DAL WSRF4UnicoreGs 2.1 (SQL)

Marne: DataResource

SOL query:

| SELECT * FROM littleblackbook LIMIT 5

Result:

Gt columnyalue gt Aly Antoniolettig deolumntaluedgt ;

Gt ;column'aluegt 226 Hume Crescent, SouthamptonShdcolumn’aluedgt;
Gt ;column'yalueSgt ;01670061 24484 fealumn'yalue St ;

Gt fcurment FRowSgt ;&4 ;cument RowSgt ;

Gt ;column’yalueSgt ;284 dealumn'Blue St ;

Gt ;columnalue gt Amy Atkinsongt feolumntyaluedgt ;

Gt ;columnaluegt 583 Akinson Drive, SouthamptonSh deolumn'aluedgt;
Gt ;column’yalueSgt 06731 205462 484 fealumn'alue St ;

Gt fcurment FRowSgt ;&4 ;cument RowSgt ;

Gt ;column’yalueSgt ;384 dealumn'YBlue St ;

Gt ;column'yalue gt Andrew Borey St deolumntaluedgt ;

Gt ;column'yaluelgt ;354 Jackson Foad, Bdinburghgdt feolumntaluesgt;
Gt ;column'yalue gt 01057075 16684 feolumnalue gt ;

Gt fcurment FRowSgt ;&4 ;cument RowSgt ;

Gt ;column’yalueSgt 48 dealumn'YBlue St ;

&t ;column'yaluelgt ; Charaka Chue Hongdtfcolumnhaluesgt;

Gt ;columnaluelgt ;750 Pearson Crescent, Southamptongdt fcolumntaluedgt ;
Gt ;column'yalueSgt 0994591639384 JealumnYalue St ;

Gt fcurment FRowSgt ;&4 ;cument RowSgt ;

St columntalueSgt 58k feolumntalue St ;

&t ;column’yaluegt ; Dawve Hardmangdt deolumntaluedgt ;

[ [P PRV I TR, R L T R P ST PPN TR ISPy T PP TRy R U ) PP, Py

£

|

|

Query invocation was successtul

biu:utr 5, bala/emailaddress=bala@mat, uni, borun, pl i.u:uau:ling GridBean C:\Program Files\GPE4URicore Clientigridbeansi0E3a0AIGrHdEan, jar Fi F'—"‘Il'lil'l';l Threads: 0
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Other Grid Beans for Applications

» BLAST GridBean used by molecular biology scientists to

determine the structure and sequence of DNA

» KTA GridBeans provide solutions for an industrial application
» Application named as the PreStack Depth Migration (PSDM)

» Application belongs to the Kirkhoff True Amplltude (KTA) methods
class for seismic signal processing = '

Terget Systems  Blast | outcome
» Runs on machines with MPI o

aaaaaaa
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GridFTP File Transfer Service Architecture

» Client — Server
transfers ISF

» Server — Server
transfers IS5 | SMS
» Including SRB u I?g%ff%ﬂ

» GFTS GridBean

available for IMS F1S

clients GRIDFTP




Collaborative Visualization & Steering (1)

» VISualization Interface Toolkit (VISIT) |
» Light-weight library that supports bi-directional data V;[T
exchange between visualizations and parallel applications J
» Visualisation application acts as a server:

All operations have to be initiated by the simulation

» SSH Tunnel for using the VISIT protocol for secure
communications with short latency (UGSF optionally)

» VISIT / GS Family P
» A higher level service family

for collaborative visualizations —

» Hosted within the Unicore/GS - S
WS-RF hosting environment Eal o [ € tum

» Parallel to the atomic services
. UNIC




Collaborative Visualization & Steering (2)

. GPE Client :

VISITGridBean

=

File Tools

Target Systems | VISITGridBean rJth Outcome rFiIes |

l/ Collaborative Yisualizations rOptions |

» VISIT GridBean

| Connect to local visualization

[ vissession 15,15 /06
¢ [ Participants

P

» Manage
participants
of visualization
sSessions via
VISIT / GS family

» Framework works

[ client o
[ client 1
¢ 3 Multiplexer Events |
[ client & Connec ted i
[ client 1 Connec ted
[y client 2 Connec ted
[ client 2 Disconner ted
¢ [ Collabaoration Ewvents
D 'Client 0" is in session {no. 0) .
[ *clien
[ *clien
[ *clien

e
[njs test certificate |Get target systems f

t1'is in session (o, O ¢ X e
t 2" s in session {no. 0)
t 2' left the session {no. ™™

ime- 101

nnnnnnnnn

nnnnnn

with all VISIT -

enabled applications

» Unique Unicore/GS feature for =
interactive scenarios e

» Not naturally provided by other
Grid middleware, e.g. Globus, gLite

¢ B~-0@8B - 3@

—Commsd | T———

o

Life Demo
at Grid Village

» Used in Astrophysics (nBody), Laser-Plasma Physics (PEPC),...

52
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Initial Portal Clients & Services (1

—T =1

©) testAppleta - Mozilla Firefox =] E||E|

Plik Edyga Widok Przejdz Zakladki Marzedzia Pomoc

QEI - Ell> - %1 @ ||_| https://alfred.studmat.uni. torun. plPovRayweb: ﬂ V| @ Idz ||Q, |

B picrwsze kroki ) Aktusinoga B Kraj - Gazets.pl G Nowosc B Torud - Gazeta Wybo... [0 DZIENNIK INTERNAL... »

File Tools

Target Systems | POVRayGridBean | Outcome: POVRay1 |

localhost : JohlD Application State TerminationTirmne
stanislaw.studmat.unitorun.pl ; P CviRayd POVRay SUCCESSFUL [06.07.06 14:00
Mo hostname SUCCESSFUL [06.07.08 14:01

ISECURITY OFF! | |

Applet AppletGridBeanClient started alfred. studmat. uni. torun.pl (=

- UNICé:
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Initial Portal Clients & Services (2)

©J testAppleta - Mozilla Firefox Z E| rg|

Plk Edyga Widok Przejdé Zakladki Marzedzia Pomoc
f -
<:-E| - Ll:) - %I O @ ||_| https: //alfred . studmat. uni. torun. pl/PovRaywet (=) Vl D 1dz “@, |
W picrwsze kroki [0) Aktuainodc 5 kraj - Gazeta.pl ) Nowesc 5] Torur - Gazeta Wybo... |5 DZIEMNIK INTERMAU... »
File Tools
[ Target Systems | POVRayGridBean | Outcome: POVRay1 |
Options | Source file |
File Edit
TExTuLe 1 =
Eright Bronze |
'
h
S i0ther objectz: Box, Cone, Cylinder, with more texXtures
box !
<-15, -1, 25>, FF One corner of the box.
-5, 2, 30= #¢ The opposit cCOrner. B
texture { 5
DHMFWoods scale 5 |
i
} —
cone f -
File: iifala3.pov
SECURITY OFF! | |
Applet AppletGridBeanClient started alfred.studmat.uni. torun.pl =

— . UNICiéRE



Initial Portal Clients & Services (3)

BX

©) testAppleta - Mozilla Firefox :

Fllk Edycia \Widok Przejdi Zakfadki Marzedzia Pomoc
(:EI - LL:) - @ |:| @ ||_| https: //alfred.studmat.uni, torun.pl/PovRaywet (<) V| @ Idz |@, |
P picrvsze kroki B Aktuainosd B Kraj - Gazeta.pl 5 Nowodd 5 Torun - Gazeta Wybo... B DZIEMMIK INTERNMAU... »
File Tools
[ Target Systems | POVRayGridBean | Outcome: POVRay1 |
rStduut |/5tderr |/Lug rlmages |
Filename:; |
| |
I|SECUHITT OFF! |
Applet AppletGridBeanClient started alfred.studmat.uni. torun.pl (=

— - UNICiRE



Roadmap to UNICORE 6 Production Quality

» New Infrastructure based on Web services
» OGSA-based and WS-RF-compliant
» Heavily committed to Open Standards from GGF & OASIS
» Various useful and modern higher level services (e.g.streaming)

» Alpha was released at the end of July 2006
» http://unicore.sourceforge.net

» TBD: Name des Bundles!
» Beta in July 2007

» Final in End 2007 (production quality)

. UNIC#RE



Some Future Developments

» Improving the knowledge oriented scientific/industrial
workflow capabillities & usability

(hemomentun L@ N
ﬁ An easy Way to Access grid REsources

» Improving the maturity of atomic and higher level services
» Job Submission > OGSA - Bl ﬂﬁ&
» Data Access - OGSA — DAI
» Accounting =2 RUS and UR ( |
» VO Management > VOMS y omileurope
» Portals > GridSphere e
» Improving Interoperability & Interoperation with other Grid systems

. UNIC#RE
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UNIC#RE OPEN SOURCE

» http://unicore.sourceforge.net

» Open Source under BSD license

1]
Host
¥site Name
NJS—Gateway-Port

} Ready'tO'Use for Admin Port

Trusted Chs

research and industry Tdentity

Passuword
Installation Dir

Jjava
perl

. Logging Level
» Strong security Keep Uspace
Operation Mode
Gateway SSL
NJS SSL
Memory
Save completed AJO

» Easy installation & Change Log Files

TSI Worker Limit

CO nflguratlon TSI Update Interva

Thread Incarnation

zam285.zam.kfa— juelich.de

Fermat
3826
3956

fcert/pro jects—ca-Tz-juelic
funicore/n js_identity.pl?2

HEXHX

funicore
fusr/bin/ java
fusr/bin/perl
Configuration
false

full

false

true

remember
false

24
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UNIC##RE OPEN SOURCE

» http://unicore.sourceforge.net

UNIC#RE
OPEN SOURCE
» Academic support by FZJ T
» Integration of own results and e jmm -
from other projects o e
» Release management %‘

AmruL\J.(.(JlleIug: h 'I:H.'e rele ud Ik.- seh Ionk
the LADemo, Interadive Avcess

» Problem tracking, assistance .
. I . mln ling conference: B+ UNIGORE summit
» CVS, Subversion, mailing lists, docs Upcoming |
new Website [ e

M Subscribe News Fead

» Viable basis for many other projects

W Distributed
33 coee ’A‘ *  Eupem
Infrastructure for
* Supercomputing
ﬁ An easy Way to Access grid REsources »*

» Applications
omiieurope

. UNICé#RE




UNICéRE

» Founded by developers, leading EU HPC centres, and  intgl.
supporting hardware vendors as a non-profit association q

» Foster the distribution and use of UNICORE, organize
workshops, support presentations at conferences, publish and
maintain the specifications, coordinate further developn RWTH
certify implementations and extensions

W RIR[ZIN|
\ é‘?":l . =HA"I" - p ﬁ:g‘ ———
- Al eaps D R == 8%

-n 3 F | _ [JF]

S FU][TSU mlﬁ“ﬁﬁ; Cewrenon
F - - Systems- ‘:a:::nhf.;
Technische

universitat
Dresden
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Summary

» UNICORE is a Grid System from Europe, is open-source and
IS used in production worldwide (e.g. DEISA)

» UNICORE 6 base upon OGSA concepts OASIS 19
» Emerging standards such as WS-RF implement OGSA
» UNICORE 6 is compliant with the WS-RF OASIS Standard
» UniGrids Atomic Service as basic set for job management
» UniGrids Atomic Service contribute to ESI & OGSA-BES ™
» UNICORE 6 massively commits to emerging Grid standards

» OASIS WS-RF&WSN, GGF JSDL, W3C WS-Addressing
» UNICéRE OPEN SOURCE ... under BSD license
» UNICéRE .. supports activities after projects
> UN|CeiaieRE SUMMIT . to meet the UNICORE community

. UNIC#RE
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UNICé&RE SUMMIT

VISIT THE
GRID VILLAGE
UNICORE BOOTH

» http://summit.unicore.org/2006/i1ndex.html
» http://summit.unicore.org/2005/i1ndex.html

. UNIC#RE
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