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bwGRID infrastructure (1/2)

m 9 sites (®) with ca. 1680 nodes a 8
cores in total — 13450 Cores

m 510 TB storage accessible via grid
middleware (Lustre system)

m Current middleware for all clusters:
Globus 4.0.8

Karlsruhe Institute of Technology

Mannheim (10)
He.ide]berg(1 0)

‘Bavaria
Karlsruhe(10)

Baden

Stuttgart(31) ®® csslingen (12)

France

L]
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bwGRID infrastructure (2/2) ﬂ(".

German Federation payed for
hardware

Mannheim (10)
He.ide]berg(1 0)

‘Bavaria

MWK Baden-Wurttemberg payed for
personal ressources France

Karlsruhe(10)
Baden

Stuttgart(31) ®® csslingen (12)

L]
Strgfsbourg Tiibingen(10) ULM(20)

Wirttemberg

Grid: transparent aggregation of
computing units in Baden-
Wirttemberg

Switzerland
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Hardware at the sites

SKIT

Karlsruhe Institute of Technology

Site Freiburg, Heidelberg, | Stuttgart Ulm | Esslingen
Karlsruhe,

Mannheim, Tubingen
Number of nodes (IBM
Bladeserver HS21 or rather in 140 434 280 180
Esslingen type Appro
gB222X)
Number of Blade-Chassis
(IBM BladeCenter H, or rather 10 31 20 18
Appro 5U)
CPU-Cores per node 8 8 8 8
Main storage per node [GB] 16 16 16 24
Local disk storage per node
Loct 120 0| 120 0
Number of InfiniBand-
Switches (Voltaire Grid 1 2 1 1
Director ISR 2012)
Number of ports
(nfiniBand) 168 576 288 192
Number of Frontend und
Backend Server (IBM xServer 2 2 2 2
x3650)

Hermann | BFG Workshop | 28.04.2011
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What is Grid on bwGRID? 'ﬂ(".
v’ combination of computer resources from multiple
administrative domains to reach a common goal

v a distributed system with non-interactive workloads that
Involve a large number of files

v is more loosely coupled, heterogeneous, and geographically
dispersed than cluster computing

v common that a single grid will be used for a variety of different
purposes

v’ often constructed with the aid of general-purpose grid
software libraries known as middleware.

v’ Parallel computing locally at each site
v’ Very similar architecture at all sites (OS, software modules)

10  Hermann | BFG Workshop | 28.04.2011 G R I D &‘C«&; Steinbuch Centre for Computing
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What is not Grid on bwGRID? 'ﬂ(".

X no meta scheduling (like gLite WMS) but cross site computing
possible

X no “super virtual computer” is composed of many networked
loosely coupled computers acting together to perform very
large tasks, but large clusters per site

X no across site parallel computing

11 Hermann | BFG Workshop | 28.04.2011 P R D SC \ Steinbuch Centre for Computing
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bwGRID Webpage: www.bw-grid.de -\N—(IT

m powered by Uni Konstanz

BW-Grid: Standorte - Moxzilla Fi
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

r c Q @ http://www.bw-grid.de/allgemeine-informationen/standorte/ frdl '-.lv Google P
£ Meistbesuchte Seiten @ Erste Schritte 5y Aktuelle Nachrichten 5 ZEIT ONLINE: Mehr au.. 5 tagesschau.de - Die N... %, sca Monitoring

bwGRID | "‘3 R I D

Allgemeine Benutzerinformation Projekte Portal

] BW-Grid: Standorte

|
L]

T |

Informationen
» Hardware Informationen zu den einzelnen Standorten
b Standorte

Auf diesen Seiten finden sich spezifische Informationen zu den einzelnen Standorten. Diese Informationen umfassen allgemeine Informationen

[ == TTET zum Standort sowie spezifischere Informationen zu den im Rahmen der A D-Grid Initiative bereitgestellten Ressourcen wie Zugriffsmoglichkeiten
p Freiburg und installierter Software.
iR R Im Rahmen von bwGRID sind folgende Compute Ressourcen auf den folgenden Standorten verfligbar.
p Karlsruhe
* Stuttgart
} Storage * Karlsruhe
» Konstanz / Ulm * Ulm/Konstanz
8 s Tubingen
RN * Heidelberg
p Stuttgart * Mannheim
» Tiibingen * Freiburg
¢ Esslingen

Daneben sind im Rahmen von bwGRID Storage Ressourcen vorhanden:

s Karlsruhe

. Steinbuch Centre for Computing
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Users in bwGRID 'ﬂ(".

€.g. heuro science:

Discipline (# of projects):
Astrophysics (5) ,
Biology (21) —

Chemistry (27) —
Economic sciem

Informatics (7)

Mathematics (1)

Physics (17)\ e.g. geophysics

Political science (2) . Finor !

Social science (2) B
e/ i ' E

: yiar
Fig
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User authorization (bwGRID-VO) -\&(IT

Computing ressource

bwGRiD VOMRS

< X509 Cert
GT4 container
> incl. gridmap file
Ba: -
Connect to a bwGRID site using a
Registration (once) proxy to submit ajob there

"grid-proxy-init”

X509 Cert

\ Steinbuch Centre for Computing
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bwGRID CPUh usage - H210 ﬂ(".

Local Users
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22% bWGRiD_

bwGRID VO

16%
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bwGRID User Portal 1/3 ﬂ(".

...from the users point of View: [ s cmm o |
Q - (O 0 @ [ DREEEE https://hyperion.rz.uni-uim.de:8443/gridsphere/grids v]['_lvl @)

[ Most Visited ~ [EdopenSUSE ~ #@Getting Started ElLatest Headlines~ © EdMozilla Firefox -

I o Chemistry Portal Uim |+ -
m Mmeta submit system
y Y
: G o Im
a login GRID e vt o

m [ Gatlet || Factorize

. =

. fl I e b rOWS e r Gatlet - Job Submit Portlet El=]
Step 1: Job Definition

Please fill inthe job name and avalid unix command.
Job Name: |

Bash-Script.

[ Mext |

Gatlet - Joh Monitoring Portlet =0

Submitted Jobs
D[ Name | Resource  Scheduler Queue #Worker  Status | Submissiontime |

6 test job_04 koios.zuni-ulm.ds PBS batch 1 DONE_SUCCESS CEST 2010-04-14 15:0 Dstails | Remove |

[ Refresh All | (This can take awhilel)

Gatlet - MyProxy Portlet 20
MyProxy Settings

WyProxy data stored (MyProxy server: MyProxy Server Ulm, username: christian.mosch, remaining lifetime: 2d 7h 22m 16s, valid until: Wednesday,
21 April 2010 20:54:27 a'clock CEST)

MyProxy Server. [MyProsy server uim |
MyProxy User Mame W
MyProxy Password: ’7
[ﬂ” Remove |

18 April 2010

@ powered by gridsphera

Done 8 @

Steinbuch Centre for Computing
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bwGRID User Portal 2/3
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IT

Karlsruhe Institute of Technology

a GridProxyManager / MyProxy Portlet
m job monitoring portlet

Hermann |

|| File Edit View History Bookmarks Tools Help

I [ Most Visited -~ EdopenSUSE - #Getting Started ElLd

@ Chemistry Portal Uim - Mozllla Firefox

QO -0 00 ¢ - EIEIETnps imy

BFG Workshop |

ws Chemistry Portal Ulm |+

Yy

GRID

[ Coc |FGatiet ][ Wath |[ Chem |[ CA= | Mo |

Gatlet - Joh Submlt Portlet

Gatlet - Joh Monitoring Fortiat

Gatlet - MyProxy Porilet

MyProxy Settings

°

Wy Proxy data stcied (MyProxy sener MyPiosy Sewer Ui, usemsg
Wednesday, March 2, 2011 114233 PM CET).

MyFProvy Sever | WyPraxy Sereer UIm (koios rz u

MyFiony User Name. [chiistiar.mosch |
Moy Massword: [ |

Virtual Crganisation (for glite Senices) | Awgrid 2

| Save | Remowe |

Fabruary 28, 2011

A

Dona

“) Grid Proxy Manager
Select Your Grid User Certificate
| Ch=Christian Mosch,OQU=KIZ .OU=Universitagl UIm,O0=GridGermany C=DE [0F.FE.34.23] - [valid. 02/06/11]

MyProxy Data

Last accessed: | kolos rz.uni-ulm.de,7612 christian.mosch

MyProxy Server: | Koios rz.uni-ulm.de

MyProxy Server Port: ‘ 75712

MyProxy Username: | christian.mosch

MyProxy Password: ‘

Retype MyProxy Password: ‘

Proxy Type: | Full legacy globus proxy (introduced in GT2)

Proxy lifetime [in hours] ‘ 168

Chain of Trust
Certificate Local Dir: ~/.gridProxyManager/cerificates/

Chain of Trust URL: | pyiip i7dist .eugridpma.info/distiibulion/figilfcurrent/accredited!

Update anyway: (m]
Status Log

B The Chain of Trust stors will be updated before next cerificate upload.
@ Plozse fill inyour MyPrexy user data and hit the Upload button. Please click on 'Halg' if you need more instructians.

Help | { Upload MyPrexy Certiﬁcatel Destroy uploaded MyPFroxy credential About

Cancel

28.04.2011

h R D C Steinbuch Centre for Computing
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IT

Karlsruhe Institute of Technology

bwGRID User Portal 3/3

m ... and most important:
portlets for applications

19

Gatlet (Bash-Scripts)
Math
Chem
CAE

Doc || Gatler || math |[-eaE ]

GRID

Welcome , grid admin Administration  Content  Lavout

Med

Hermann | BFG Workshop | 28.04.2011

Fluent - Info Portlet

| About H Introduction ‘ ‘ Docurmentation | ‘ Tools | | Step-by-Step

Profle Home Logout b | English 1+ ‘

Tools

There are different tools within the develprent ervironment AMEY S Waorkbench for modeling, simulation and analysis of flow problems. The following
figures illustrate the single steps of a CFD-analysis with the help of an exarnple. For mare exarnples and inforrmations concerning the tools, please refer to

their respective manuals in the documentation.

Pre-processing

First, the modeling goals are specified. Then,
the model geometry as well as the mesh are
created. Thereto a geometry modeler and a
mesh generator are required. YWithin the

development enviranment ANSYS Warkbench,

the following tools can be used:

qi' ANSYS Design Wodeler

@ ANSYS Academic Meshing
Alternatively, you can use a separate CAD

package to model the geametry and to
generate the mesh

FLUENT analysis

i e
PRI e

In the next step, the initialization of the solver
(densitiy based, pressure based, unsteady stc.)
and of the physical models (turbulence,
combustion, multiphase etc) is to be made
Then, the computation and the monitoring of the
solution can be done. The following tool can be
used

ANSYE FLUENT

This portal offers appropriate services to
facilitate the execution of AMSYZ FLUENT on
the bwGRID-cluster. These sewvices allow far
example an import/export of files andfar
job-submitting.

Post-processing

During post-processing, the numerical results
of a CFD-simulation are analysed. Thereto,
different tools can be used. These are for
example graphical analysis toals or
animations. YWithin the ANSYS Workhench,
the fallowing tool is available:

@ CFD-Post
Furthermare, you can check if a fine-tuning of

the numerical or physical model parameters is
necessary.

GGRID SCo

! Steinbuch Centre for Computing
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course of the project Jan 2010 — Apr 2011

21

Bi-weekly regular video
conference (Thursday)

On 1.1.2010 the project
leadership of bwGRID was
handed over from HLRS to KIT

Karlsruhe Institute of Technology

I
C—

— ]

End of April 2010: outstanding technical report has been

delivered

Mid May 2010: HS Esslingen joined with 180 Nodes
March 2011: successful F2F Meeting bwGRID @KIT

Hermann | BFG Workshop | 28.04.2011
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Karlsruhe Institute of Technology

bwGRiD BSCW N{]1]

m powered by HLRS

|2 bw-GRID - Mozilla Fire
Datei Bearbeiten Anszicht Chronik Lesezeichen Extraz Hilfe

@ - o hittps://bscw. hirs.de/bscw/bscw.cgi/228848 |

£ Meistbesuchte Seiten @ Erste Schritte 5y Aktuelle Machrichten =y, ZEIT OMLIME: Mehr au.. 5. tagesschau.de - Die M... LY SCAMonitorinl

| || bw-GRID | =+ |
E S
BSCW * CUfre
| Datei | Bearbeiten | Ansicht | Optionen | Anzsigen | Hilfe | | m ’ ﬁ m UE | US @o'/ /71‘4/
EJ BEIJ ﬁg}" @ r\_l__l |]J ]'f;ﬂ Arb-Ber A.;le F'E.Pi;t Adrsb Kalend :

Ihre Position: | {7} :hermann/ bw-GRID m

N | bestéltigen| knpieren| ausschneiden| entfernen

= bwGRID 4 Eintrige H
Name Groke Teilen Erzeugt von Letzte Anderung 2 Altion

13 Dokumente 9 mss 2011-02-24 11:57 | @" 1
[ Meetings 31 U5 mss 2011-04-20 12:41 | @ |
13 Protokolle 48 B mss 2011-04-15 14:20 | & i
] (O Prasentationen 16 olaf schneide 2011-03-03 09:37 | @ i

SCW 4.4.5 @ [995-2008 FIT and OrbiTeam

22 Hermann | BFG Workshop | 28.04.2011 G R I D S Cs ;g Steinbuch Centre for Computing
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ﬂ(IT

Vllllngen D 1.

Successes and publicity
m bwGRID Poster for D-Grid AHM % N o sﬁjmw y, mn E
: . Al | Kalserslatf::s : .. b ot EH
2010 in Dresden P e g e B gy
o etz Saa“rt?mc.;u;; w“iﬂi'.ﬁﬁ:;}le Eﬂ"b sm‘;‘:ﬁ""m VARabazn
o Ratlsruheme T i
] Baden_Badenf:R X ituﬁig:f
a Monitoring with "webmds" was T sl ) ;:s.:;;g::,_;
WOI’kiﬂg for all sites (but current outage ®) h - ;,I_ ; ; . ¥ La '-"

http://webmds.lrz-muenchen.de:8080/webmds/xslfiles/csm/ Memmwenb o

L i Freiburg im
o Mulhouse Breisgau m Havenosburg

Kernpten

m Lustre upgrades since Jan 2010 — more stable than before

a bwGRID wide initiative for unification of all bwGRID clusters
successfully finished in Sept 2010

m Since then users have got an standard environment at the different sites
m Continuous improvement ongoing (e.g. Software modules with common versions)

23 Hermann | BFG Workshop | 28.04.2011 G R I D S Cs ;g Steinbuch Centre for Computing
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Upcoming tasks 2011/2012 1/2

24

Karlsruhe Institute of Technology

Careful coordination of update to Globus 5

further middleware? E.g. Unicore and/or gLite

Improved transparency for users

Workshops & training for users’
m acquisition , access, promotion

BW wide user support (1st-Line) with link to NGI-DE Support-Portal

(https://helpdesk.ngi-de.eu)

Hermann | BFG Workshop | 28.04.2011
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Upcoming tasks 2011/2012 2/2

25

Karlsruhe Institute of Technology

Simplified login to the grid (e.g. with Shibboleth?)

elaborated accounting for more detailed statistics: Which user group

computes what in bwGRID?

overall cluster scheduling
s Loadbalancing (MOAB or Alternative?)
m Transfer of user data among sites?

Hedge against outages

s Mmaintenance contracts for several hardware components needed!
= nhew contracts (e.g. infiniband switches, front server)

Hermann | BFG Workshop | 28.04.2011
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Used MCPUh/month (whole bwGRID) ﬂg";

=
)

MAX 9,2

[72]

)
§ PR PP
£ 80% efficiency
o

SO R N W »~ O O N 00 ©

Juli August September Oktober November Dezember
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Used MCPUh/month (whole bwGRID) ﬂg";

=
)
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percentaged CPUh used by different sites (per site) S(IT

90%

T T

70%

V4
/ / e Average
60% ¢—Ma/Hd
R =B=Frei
50% —&—FESss
—>=Tue
40% —¥=Ka
=@—Stutt
30% Ulm
20%
10% / v \
0% ./ . , -

sept okt nov dez jan feb
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Site Tubingen: CPUh Sept 2010 — Feb 2011 ﬂ(".
1000000

900000
unknown
800000 . MAX fremdvo
700000 £ I p—
5 £ mStuttgart
Q . IS
600000 § __ — - S = MA/HD
o ]
500000 g/ B ] § mKonstanz
400000 WJ 5 / m Karlsruhe
4 ® Hohenheim
300000 — - B Freil?urg
200000 = Essllr.lgen
Tuebingen
100000 — l = 000-LOKAL
O I I I I
sept okt nov dez jan feb

! Steinbuch Centre for Computing
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Site Karlsruhe: CPUh Sept 2010 — Feb 2011 -\N—(IT
1000000

900000
Y unknown
800000 S
-8
5 VIAX frlemdvo
700000 %0 E— — Ulm |
S = Tuebingen
600000 = — —
.§7 Stuttgart
500000 ; E— — mMA/HD
m Konstanz
400000 +—— — — .
® Hohenheim
300000 = S = Freiburg
200000 | - " Esslingen
- . ® 000-LOKAL
100000 +— | Karlsruhe
O [ [ [ [ [ |
sept okt nov dez jan feb
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AT

Site Esslingen: CPUh Sept 2010 — Feb 2011
1000000 NMAX
900000 f —
§ unknown
800000 < - = fremdvo
700000 g —— ®mUlm
§° = Tuebingen
600000 §/ = Stuttgart
500000 *:L o —— ®MA/HD
m Konstanz
400000 — —
m Karlsruhe
300000 +—— — — mHohenheim
200000 — " Freiburg
Esslingen
100000 — ] .— = 000-LOKAL
I
0 m - T - —_— T - T - T -—\
sept okt nov dez jan feb
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Correlation #Jobs — CPUN (per site)

3000000
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1500000
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Summary "&‘(IT

a bwGRID

.. Is strong collaboration group of 9 specialized sites

.. makes 13500 CPUs and 500 TB storage accessible to BW users
.. has been grown together since years

.. has reached production quality (e.g. high efficiency)

.. Is unique in German Federation

.. makes communities profit of strong
m Inter site collaboration
m Inter site usability

m ... IS preparing for upcoming tasks

35  Hermann | BFG Workshop | 28.04.2011 G R I D S C C Steinbuch Centre for Computing
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SKIT

Karlsruher Institut fur Technologie

Thank you! ... Questions?

STEINBUCH CENTRE FOR COMPUTING - SCC
Py

[

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association



Correlation # jobs — efficiency (per site) S(IT

37

1,2
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X
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Half-year performance bwGRID per site (H210) -\X‘(IT

100%
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Site Freiburg: CPUh Sept 2010 — Feb 2011 'ﬂ(".
1000000 ———————————

900000
unknown
800000 fremdvo
700000 Ulm
® Tuebingen
600000 . — J
— m Stuttgart
500000 i MA/HD
E— m Konstanz
400000 — —
] m Karlsruhe
300000 — mHohenheim
200000 ._ 0 Es§llngen
- Freiburg
100000 — = 000-LOKAL
O S — [ [ [ [
sept okt nov dez jan feb
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Site Stuttgart: CPUh Sept 2010 — Feb 2011

Karlsruhe Institute of Technology

2500000 -
unknown
2000000 — omdvo
T W i Ulm
= Tuebingen
1500000 S . & MA/HD
— m Konstanz
m Karlsruhe
1000000 .
5 ® Hohenheim
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Site Ma/Hd: CPUh Sept 2010 — Feb 2011 ﬂ(lll;
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