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Objectives
Lectures introduce students to the system architecture of superscalar processors as well as to VLIW, TLP and PLP processors representing the major parallel architecture classes. The course is based on the design space approach, focusing on the demonstration of trends and specific implementations. 

Syllabus
System level architecture of superscalar processors

Overview of system level architecture, its elements

Main memory


Notion and characteristics of FPM, EDO, BEDO, SD-RAM, RDRAM memory types

Processor bus


Operation (data transfers, coherency of cache and multiprocessors), bus topologies (multiplexed and separate data and address busses, point to point buses), timing, multiple buses 

General purpose peripheral buses 

Emergence, characteristics and evolution of ISA, MCA, EISA, VESA, PCI bus 

Dedicated peripheral buses


Storage busses (IDE/ATA, SCSI), video bus (AGP), audiobus (AC 97), emergence of low speed peripheral busses (RS-232, USB, LPC, GBIP) 

Chipsets

Operation and their evolution, examples

Typical system-architectures

Widespread system-architectures (Pentium III, Pentium 4)
VLIW architectures/processors


Characteristics of VLIW architectures, statical detection and removal of dependencies, Early VLIW processors, EPIC architecture and its implementation, The Itanium processor

Thread-level parallel architectures


Fine-grained, coarse-grained, simultaneous multithreaded architectures (SMT), superscalar based, VLIW-based, multicore single threaded, single core multithreaded and multicore multithreaded implementations, Examples: Pentium 4 HT, SuperSPARC 4, Power 4 etc

Process-level parallel architectures

Introduction to MIMD architectures, distributed memory MIMD architectures (multicomputers), their implementation, shared memory MIMD architectures (multiprocessors), notion, main characteristics and application of virtually shared memory MIMD architectures (NUMA, CC-NUMA and COMA) 

Texts
Sima D., Fountain T, Kacsuk P.: Advanced Computer Architectures, Addison-Wesley, 1997.

Sima D., Fountain T., Kacsuk P.: Korszerű számítógép-architektúrák tervezési tér megközelítésben (Advanced Computer Architectures), SZAK Kiadó, 1998.

Tannenbaum A. S.: A számítógépek architektúrája (Structured Computer Organisation), Panem Kiadó, Budapest, 2001.

