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Future computing systems and their usage in software development are the big challenges for 
the next future. We observed a growing heterogeneity in both, hardware and software, in the 
past years. The idea is to make use of that by mapping each application or each module of an 
application to the appropriate piece of hardware. This talk shortly summarizes the hybrid 
prototype which is currently being installed at HLRS. With respect to future architectural 
systems, HLRS is currently investigating a hybrid computing systems approach aiming for a 
tight coupling of different architectures within one single system. The concept is currently 
evaluated in collaboration with NEC with an innovative PRACE prototype integrating vector 
processors, x86 based processors and General Purpose Graphical Processing Units (GPGPUs). 
The underlying question is: How can the application development keep track with the 
hardware development? 
 
The main part of the talk will focus on the European and German context for HPC. The 
European Roadmap for Research Infrastructures (ESFRI) is the first comprehensive definition 
at the European level. Research Infrastructures are seen to be one of the crucial pillars of the 
European Research Area. A European HPC service foresees the impact on: strategic 
competitiveness, attractiveness for researchers, supporting industrial development. The HPC 
ecosystem in Europe follows a layered approach, which is supplemented by an again layered 
approach on the national level within Germany. The talk will focus on the political and 
strategic plans in Europe and Germany. 
 
 



::  CCSE Workshop, Tokyo  ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::

����������	
��������� ��� ��

����������	��
	������������	��	

����
	���������	�������

�������	������	������	����������	����
 ��������	�������	������	�����

����	 ��������	���������	�����	��������

����!""###�����
�

::  CCSE Workshop, Tokyo  ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::

����������	
��������� ���� ��

������������������������

�����������������



::  CCSE Workshop, Tokyo  ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::

����������	
��������� ��� ��

$��	�%��	����
	 �������	&����������	'��#(

VectorComputing

Networking

Storage

µ-Proc. Accel. GPGPU

Hardware

LINUXOS

Compiler/

Debugger
Scheduler

MPI /

OpenMP

Vampir /

…
Tools

Libraries Other Numerical

Software

CFD CSM
Material

Science
MDModules

Applications Systems Problems

Solution

::  CCSE Workshop, Tokyo  ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::

����������	
��������� ���	 ��

�%��	����
	 �������	)����

• Unique “System of Systems” concept

– Multi-physics / multi-scale apps on optimized 
hardware

– Hybrid configuration:
Vector (SX9) + Scalar (Nehalem) + GPU (Tesla)

– Highly innovative configuration 

– Expandable (e.g. with Cell, GPU, FPGA, …)

– Shared filesystem and heterogeneous network

NEC SX-9 vector part
12 nodes

192 processors

19.2 TF

X86-64 scalar part
Dual Socket Intel 

Nehalem
700 nodes

5600 cores

62,7 TF

GPGPU part
16 units

64 accelerator cards
15360 cores

64 TF
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• Concept enables industry-related applications

• Allow for continuous system update using an open 
architecture integrating new and updated 
architecture types continuously

• Energy efficient

– Applications can use the best suited architecture for their 
problem, even distinct for distinct parts

• No waste of CPU time and no waste of energy

– Vectorization as programming model is energy efficient

• Partially funded by PRACE

• Availability January 2009 – April 2009

NEC SX-9 vector part
12 nodes

192 processors

19.2 TF

X86-64 scalar part
Dual Socket Intel 

Nehalem
700 nodes

5600 cores

62,7 TF

GPGPU part
16 units

64 accelerator cards
15360 cores

64 TF
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• System is unique in the world

• Coupled multi-physics, multi-scale simulations 
increasingly important
– Simultaneous simulation of several aspects at once (e.g. Fluid-

Structure, Aero-Acoustics, Combustion Procs)

– Different aspects require different architectures for optimal use �
Hybrid systems

• Examples:
– Optimization of power plants

– Emission reduction in production

– Climate ocean-atmosphere

– Medical apps / surgery planning
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• Hybrid systems imposed challenges
– Alignment of operating systems 

– Integrated scheduling systems

– Heterogeneous networks

– Hybrid compilers & analysis tools

• Programming models/ specific benchmarks for future 
integrated hybrid systems
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1xIA64 1xSX 1xSX + 1xIA64
UNSTRUCT: 2.993,67 7.745,82 3.019,24
STRUCT: 23.887,32 2.870,66 2.869,46
KOP: 1.012,37 321,15 554,21
waiting: 0,00 0,00 164,20
KOP calculating time: 1.012,37 321,15 390,02
Total CPU time: 27.893,35 10.937,62 6.278,72
Total elapsed (sec): 27.924,78 10.966,23 3.207,09
Total elapsed (h): 7:45' 3:03' 0:53'
Relative Price 1 1,57 0,58
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The European Roadmap for 
Research Infrastructures (ESFRI) 
is the first comprehensive 
definition at the European level

Research Infrastructures are
one of the crucial pillars of the 
European Research Area

A European HPC service –
impact foreseen:
� strategic competitiveness
� attractiveness for researchers
� supporting industrial 

development
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Principal Partners

General Partners

tier 1

tier 0
GENCI

New Partners of the PRACE Initiative:
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• New Programming Models?
– How to efficiently use the new architectures?

– How to achieve an acceptable development time?

• How to cope with the increasingly complex and large 
computing infrastructure?
– Towards knowledge based and policy driven management concepts

– More intelligent model driven solutions for the management of large 
systems
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• Address new user communities
– More open for new programming languages (UPC, CAF, Chapel,  X10,

CUDA, …)

– Multi-/Manycore widened the user community significantly beyond 
“MPI experts”

• Faster development cycle
– Speed up the development of users from tier-2 towards tier-0

– Reduce time for industrial take up of tier-0 methods and solutions
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