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Teaching staff Other staff

The main goal of the course is to give an introduction into the field of High performance
computing (HPC) in mathematical areas. The students will acquire specialties of recent and
Course goals future hardware concepts as well as on supporting software standards. The course work will
be organized such that all course topics will be implemented on the appropriate hardware
ranging from a single CPU via multiple CPUs to clusters of CPUs and GPUs.

Course content/ topics

e The von-Neumann computer concept

e  Flynn's Taxiometry (SISD, SIMD, MISD, MIMD)

e Topologies of computet/processor networks

e  Concurrency and Correctness (data races, atomic operations, deadlock, live lock)
e  Shared memoty; semaphotes/mutex; distributed memoty; hybtid environments
e Partitioning; Communications; Synchronization; Data Dependencies; Granularity
e  Limits and Coast of Parallel Programming

e Speedup, weak speedup, eciency; Amdahl's law; Gustavson's law

e  Review of recent Multi-core processors
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