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	Pre-
requisites/Exposure
	Computer Architecture, Digital Logic Design, Microprocessors.

	Co-requisites
	Parallel Computing, Advanced Computer Architecture.



Course Objectives:
1. To give an overview of high-performance computing architectures and their applications.
1. To enable students to analyze and optimize hardware and software performance.
1. To introduce parallel computing techniques and their implementation.
1. To expound on the latest advancements in processor design, memory hierarchy, and interconnects.
Course Outcomes:
On completion of this course, the students will be able to:
CO1: Interpret the fundamental concepts of high-performance computing architectures.
CO2: Analyze real-world performance bottlenecks and optimize system efficiency.
CO3: Classify and implement parallel computing techniques.
CO4: Apply advanced processor design and memory optimization strategies.
Course Description:
This course provides hands-on experience with high-performance computing architectures, including multi-core processors, memory hierarchy, interconnects, and parallel processing techniques. Students will learn how to analyze system performance, optimize computational tasks, and implement parallel algorithms using hardware and software tools.
Course Content:

	Units
	Lecture Hours

	Scientific approach to performance optimization and benchmarking. Theoretical vs. practical exploration in high-performance computing. Processor architecture: Pipelining, superscalar execution, and out-of-order processing. Parallelism: Instruction-level, data-level, and task-level parallelism. Memory hierarchy optimization and cache coherence mechanisms. Interconnects and communication in multi-core and distributed computing environments. GPU computing and hardware acceleration.
	


Lab Experiments:
1. Performance analysis of different processor architectures.
1. Implementing pipelined and superscalar execution models.
1. Cache memory simulation and optimization techniques.
1. Parallel programming using OpenMP and CUDA.
1. Evaluating memory hierarchy and cache coherence in multi-core systems.
1. Hardware acceleration using FPGA-based architectures.
Modes of Evaluation:
Quiz / Assignment / Presentation / Extempore / Written Examination
Examination Scheme:

	Components
	Continuous Assessment
	ETE (End-Term Exam)

	Weightage (%)
	50
	50
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