Contents

Introduction to Modern Microprocessors

o History and evolution
o Moore's Law and technological trends
o Overview of microprocessor applications
2. Microprocessor Architecture
o Basic CPU components: ALU, registers, control unit
o Instruction sets (CISC vs. RISC)
o Pipeline architecture and hazards
3. Performance and Optimization
o Performance metrics (IPC, clock frequency, throughput)
o Superscalar and out-of-order execution
o Branch prediction and speculative execution
4. Memory Hierarchy and Management
o Cache memory design and policies
o Virtual memory and paging
o Memory bottlenecks and optimization techniques
5. Parallelism and Multicore Processors
o Instruction-level parallelism (ILP)
o Thread-level parallelism (TLP)
o GPU vs. CPU architectures
6. Power, Energy, and Reliability
o Power consumption challenges
o Thermal management
o Error detection and fault tolerance
7. Microprocessor Design and Future Trends
o Design methodology (VLSI, FPGA prototyping)
o Emerging technologies (quantum, neuromorphic computing)
o Trends in Al acceleration and heterogeneous computing



	Contents
	Introduction to Modern Microprocessors

