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Why Parallel Computing?

 The memory argument

— many applications need significantly more memory than a
regular PC can provide/handle

 The computational power argument

— despite of many advances in computer hardware technology,
many applications are running slower and slower

e e.¢g. databases having to handle more and more data

e e.g. large simulations working on even more accurate
meshes
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Example: simulation of combustion
processes
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What Is a parallel computer?
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What Is a parallel computer?
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PC cluster in 2000

- 4U height per node

- Myrinet Network

- Fast Ethernet Network

(1U = 1.75" = 4.45 cm)



What Is a parallel computer?

PC Cluster in 2005

- 1U height

- Infiniband Network

- Gigabit Ethernet Network
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Current Research Projects: /ﬁ)

Open MPI -

Modular message passing library for the next generation of high-end machines.
Cooperation with Los Alamos National Laboratories,

Indiana University,

University of Tennessee,

High Performance Computing Center Stuttgart

User application

MPI API
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Current Research Projects:
Fault Tolerant Algorithms for HPC Systems
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Current research projects:
adaptive communication in HPC applications
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Current research projects:
comparative performance analysis of
parallel applications

* Collect and evaluate tracing data of parallel performance

— No. of occurrences of MPI calls .
. . . /

— Time spent in each function
— Caching behavior (based on PAPI) —

« Performance evaluation over l
— varying MPI libraries E
— varying application parameters (e.g. problem size)
— different processes (load-balancing problems)

« Single application performs all of the above
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