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Winter 2018
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Objectives:

 (COE 818) This course covers Instruction Set Architecture for advanced processors, Pipelining, Instruction Level Parallelism, Superscalar, VLIW, branch prediction and Dynamic Scheduling. It covers advanced architectures including Vector Processors, GPU, Simultaneous Multithreading and Multiprocessors. It gives examples of advanced processors including Intel Processors and Multi-Core.

The Laboratory work include performance evaluation of advanced architectures

using SimpleScalar and NVIDIA GPU CUDA programming.

Course Schedule

	Date
	Topic


	Homework & Project discussion 

	Week 1


	 Instruction Set Principles                 

          - Review and Introduction                              

          -Instruction Set Architectures             

          -Memory Addressing


	

	Week 2
	Instruction Set Principles                               

          -Operations                                

          -Operands                                  

          -Encoding Instruction Set 

          -Role of Compilers


	LAB1:

Installation of SimpleScalar

	Week 3
 
	Pipelining

-Basic Pipelining

-Data Hazards
	LAB1: 
Using SimpleScalar 

	Week4

	Pipelining

-Control Hazards

-Dealing with Exceptions   
	LAB2:
Performance Evaluation 


	Week 5
 
	Pipelining 

 Multi Cycle Operations
	LAB2:
Performance

Evaluation 

	Week 6

	Instruction Level Parallelism                            
-Dynamic Scheduling        
- Branch Prediction
	LAB2:
Performance Evaluation 

	Week 7

	Instruction Level Parallelism                     
-Superscalar

-VLIW

-Vector Processor and MMX
-GPU Architecture 
	LAB3:
Installation of CUDA

	Week 8


	GPU
- GPU Architecture
-MID TERM
	LAB3:

Using CUDA for GPU

	Week 9


	GPU

-Architecture

-Applications
	LAB3:

Using CUDA for GPU

	Week 10


	Multiprocessor System
-Introduction

-Different models
	 LAB4:

GPU Application

	Week 11


	Multiprocessors
-Coherency
	LAB4:
GPU Application

	Week 12


	Multiprocessors

-Synchronization

-Multithreading 
	LAB4:
GPU performance evaluation

	Week 13
	Multi-Core

Review
	


Course Text:

David Patterson and John Hennessy ``Computer Architecture A Quantitative Approach''

 2003, Morgan Kaufmann Publishers, San Francisco, California ISBN 1-55860-596-7

Laboratory References:

Lab notes, SimpleScalar and CUDA GPU Programming.

Marking Scheme:

Lab Work = 25%, Midterm Test= 25%, Exam= 50%

