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Competences

Course description:

The lectures provide an overview about main classes of parallel architectures such as: pipeline,
superscalar and VLIW processors, and its system architectures. The material presented is based on the
design space approach. Case studies and the identification of major trends concerning the evolution
enhance the lectures.

Major topics include: Levels of the utilized parallelism. Flynn’s and an updated classification of
architectures. Data, control and resource dependencies and basic methods of their handling. Preserving
sequential consistency. Pipelined processors. Superscalar processors of 1st, 2nd and 3rd generation.
ISA enhancements (MMX, SSE, etc.). Layout alternatives of caches, 2-3 level cache-hierarchies,
optimum size of caches, cache coherency, trends, examples. Evolution of transistor technology
development. VLIW and EPIC architectures. Performance issues of processors. Basics of power
management. Thread-level parallel, fine, coarse-grained, and SMT architectures. Process-level parallel
architectures. Processor-level virtualization support. Motherboards.
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