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IBM Blue Gene/L
JUBL, 45 TF/s

2004

2005/6

2007/8
IBM Blue Gene/P
JUGENE, 223 TF/s

2009

File Server
GPFS

File Server
GPFS, Lustre

IBM Power 4+
JUMP, 9 TF/s

Jülich Supercomputing Centre

The Dualistic Approach

General-Purpose Highly-Scalable

IBM Power 6
JUMP, 9 TF/s

Intel Nehalem Clusters

JUROPA
200 TF/s

HPC-FF
100 TF/s

IBM Blue Gene/P
JUGENE, 1 PF/s
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Jülich’s Concept for User Support:

Domain-specific Research and Support

Methods & 
Algorithms

Cross-Sectional Teams

Parallel
Performance 

Simulation Laboratories

Earth &
Environment

Plasma 
Physics

Fluid
Engineering

Biology
Molecular
Systems

High Energy
Physics

together with
RWTH Aachen 
University

together with
Cyprus Institute –
CaSToRC
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Support for LOFAR / GLOW

X-Win / 

Internet

JuNet

DFN 

DWDM-connections
JSC-Surfnet Peering at a 

building of the University of

Aachen (RWTH)

~45 Km Fibre

DWDM-connection

2 x 10GE by JSC

Surfnet/

Netherlight

DWDM-

connection

Groningen

4 LOFAR Storage

Server

FZJ-JSC

Bonn/Effelsberg

Antenna Fields

Unterweilenbach
Tautenburg

Data Access via

Public Internet and

D-Cache authentication/

protocols

2 x 10GE provided

by Surfnet

Juelich

Antenna Field

5 x 10GE from 

Antenna Fields

Potsdam

Network & security

Long term

archive

Supercomputer

resources

LOFAR station
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Technology R&D Contributions

• Computer architecture of systems with accelerators: FPGA, Cell, GPU

• Example QPACE:  a project funded by a “special research field” of the 

DFG Partners: Uni Regensburg, Uni Wuppertal, FZ Jülich, IBM

Complex access 
patterns

Regular access 
patterns

• Dynamical Exascale Entry Platform (DEEP)

 Multi-core cluster system with InfiniBand interconnect

 Many-core MIC processors connected through a Terabit EXTOLL network



M
it
g
lie

d
 i
n
 d

e
r 

H
e
lm

h
o
lt
z
-G

e
m

e
in

s
c
h
a

ft

20th September 2011 AG 2011 Splinter Meeting LOFAR, SKA 6

Energy efficiency

QPACE

• installed: 2009

• Peak performance: 104 TF/s

• Power consumption: 115 kW

• Energy efficiency: 1.1 kW / TF/s

BlueGene/Q  8 racks @ Jülich

• Installation planned: March 2012

• Peak performance: 1,6 PF/s

• Power consumption: 800 kW

• Energy efficiency: 0.5 kW / TF/s

No. 1 on

Nov.  2009,

June 2010

Nov. 2010,

June 2011
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Energy efficiency

Power 6

JUROPA

BG/P

QPACE

BG/Q DEEP

0,0
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4,0
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8,0
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kW / TF/s
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• Operation of supercomputing, storage, and network resources

 Production runs for various communities

 Infrastructure for the operation of supercomputers

• Research on architectures

 Specialized architectures like GPU, ARM, MIC

 Cluster / booster concept

 Interconnect 

 I/O system

• Research on energy efficiency

 Alternative cooling concepts

• Parallel applications, highly scaling

 Performance analysis, optimizing algorithms and codes
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Summary


