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Credits:

3   (3 hours lecture, 2 hours laboratory)

Prerequisites:

EGRE 365

Instructor:
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Phone: 827-7000 ex: 213  Email:  jhtucker@vcu.edu




Office Hours:  T 12:00 – 1:00 

Time / Place:

Lecture: T: 3:00-5:30 p.m., Room 104




Lab: M, W: 2:00-3:00 p.m. Room 213

Course Web Page:
http://www.people.vcu.edu/~jhtucker/f09-egre426/index.html (or follow the link from the Engineering School web page)

Course Text:
1. John L. Hennessy, David A. Patterson: Computer Organization and Design 3rd Edition, Morgan Kaufman Publishers, Inc., 1997.


2. Peter J. Ashenden: The Students Guide to VHDL, Morgan Kaufman Publishers, Inc., 

Course Description:

This course presents the foundations of high performance computer design. Topics covered include: Performance issues. A specific instruction set architecture. Arithmetic and ALU design. Constructing the data path and control to execute a specified set of instructions. Pipelining and how it is used to improve performance. Memory hierarchies will be covered including cache and virtual memory. Other topic considered will include hardware description language, data representation, interrupt system protocol, interfacing, peripherals, input and output. 

The class includes laboratory exercises, which are designed to increase the depth of understanding of the inner workings of computers. In order to master the material being covered during the semester, drill problems will be assigned in addition to the presented lecture material.  The drill problems should be completed concurrently with the lecture material. The problems will be graded, and solutions will be made available.

Upon successful completion of this course, the student will be able to:

1. Appreciate the state of the art in computer systems.

2. Understand the function, design, and interdependencies of the major components of a modern computer.

3. Understand the fundamental concepts of computer architecture and how these concepts have lead to improved performance in today’s computers.

4. Understand the relationship between hardware and software.

5. Program in a modern assembly language.

6. Use the VHDL hardware description language to design and model digital systems.

The course laboratory exercises will involve a combination of assembly language programming and VHDL modeling. The culmination of the lab exercises is a team-based design project involving development and verification of a RISC computer. This design project will be documented with both a written report and an oral presentation to the class.
A course syllabus detailing the course plan and topical contents is attached.
Laboratory Exercises

An important component of this course is the integration of laboratory exercises, which are aimed at developing a working VHDL model of a simple version of the MIPS computer using the Mentor Graphics EDA tools.  Early lab periods will be devoted becoming familiar with VHDL and implementing various portions of the MIPS processor such as the register file, ALU, instruction register, etc. These components will then be combined into a complete MIPS model, which will form the basis of a final design project. The beginning of each lab period consists of a short lecture on the functions and organization of the component to be designed during that week. The remainder of that lab period will then be available to the students to work on their designs and obtain help from the instructor.  Attendance at the laboratory periods is mandatory.  Successful completion of all lab exercises is required to pass this course.

The student will document selected lab exercise with a lab write-up. The lab write-up should include the following items: 1) a brief description of the component being designed for that lab period, 2) a brief description of the student’s implementation of that component, 3) a printout of all VHDL code of the component, 4) a description of the tests performed on the component to insure it functions correctly, 5) printouts of the simulation waveforms of the functional tests, 6) a description of any problems encountered, recommendations for changes, or improvements to the lab exercise. All lab exercises must be typeset and submitted in hardcopy.

Course Grading Policy

Final course grades will be determined as follows:

Quizzes (2)



40%

Homework



10%

Laboratory



10%

Design Project


15%

Final exam



25%

Engineering Portfolios

As part of the ABET accreditation process, each student is required to maintain a portfolio of major assignments in each of their classes. For this course, the portfolio must contain, at a minimum, one of the lab write-ups on developing components of the MIPS processor, one of the assembly language programming lab write-ups, and the design project write-up.

Academic Integrity: Virginia Commonwealth University recognizes that honesty, truth, and integrity are values central to its mission as an institution of higher education. As such, academic dishonesty will be dealt with seriously. Any student found to have cheated on a quiz, test, laboratory assignment or examination will be referred to the Honor System Coordinator and the Office of the Dean and Associate Vice Provost for Student Affairs for disciplinary action. Students are cautioned that the academic and disciplinary sanctions for academic dishonesty can be quite severe. 

The Honor System document is available in the University Bulletin, the Resource Guide and on the VCU Web at http://www.students.vcu.edu/rg/policies/rg7honor.html. Students are encouraged to become familiar with the VCU Honor System.

Americans with Disabilities Act (See the current Undergraduate Bulletin, page 328)
Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990 require Virginia Commonwealth University to provide academic adjustments or accommodations for students with documented disabilities.  Students seeking academic adjustments or accommodations must self-identify with the Coordinator for Services for Students with Disabilities on the appropriate campus.  After meeting with the Coordinator, students are encouraged to meet with their instructors to discuss their needs, and, if applicable, any lab safety concerns related to their disabilities.
Contact Joyce McKnight at 828-2253 in the Disability Support Services office, 109 North Harrison Street.


Religious Observances (per the current Undergraduate Bulletin, page 29)
It is the policy of VCU to accord students, on an individual basis, the opportunity to observe their traditional religious holidays. Students desiring to observe a religious holiday of special importance must provide advance written notification to each instructor by the end of the second week of classes.  Instructors are encouraged to avoid scheduling on these dates one-time-only activities that cannot be replicated.  Faculty members are expected to make reasonable accommodations to students who are absent because of religious observance through such strategies as providing alternative assignments or examinations or granting permission for audio or video recordings and the like.

A few guidelines for various assignments are listed below—

Tests and Examinations:  No aids of any kind other than a numerical calculator will be permitted.  Students are not allowed to program the calculator to answer questions or store information relevant to the quiz, test or examination.  Collaboration with others is forbidden.

Homework:  Students are allowed to collaborate on these assignments.  However, the work turned in to the instructor must represent his or her own effort.  Photocopies of assignments completed as a group, or exact disk copies are unacceptable.

Projects:  Group projects may allow one final copy to be turned in by the entire team.  Individual projects must represent the student’s own effort.

Violations of VCU’s Honor System Policy represent extremely serious offenses.  Each student is expected to have read and understood the VCU Honor System Policy, as set forth in the VCU Resource Guide, published by the Division of Student Affairs, and the Undergraduate Bulletin.

By university policy, all work is considered “PLEDGED” unless clearly indicated otherwise by the instructor.

Be sure to request that your instructor clearly indicate which assignments are pledged and which are not.
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Course Syllabus – subject to change if necessary.

	Day
	Topic
	Reading 

Assignment
	Notes

	
	
	
	

	Tuesday, August 25
	Introduction to high performance computing Parallel and Pipeline Processing
	Chapters 1 

Class notes
	

	Lab 
	Introduction to the course tools
	Lab Handout
	

	Tuesday, Sep. 1
	MIPS RISC instruction set
	Chapter 2
	

	
	
	
	

	Tuesday, Sep. 8
	MIPS RISC and IA-32 instruction set


	Chapter 2
	

	Lab 
	
	Lab Handout
	

	Tuesday, Sep. 15
	Addition and subtraction ALU design, Fast addition, Multiplication Division
	Chapter 3
	

	Lab 
	
	Lab Handout
	

	Tuesday, Sep. 22
	Quiz #1, Performance
	Chapter 4
	

	Lab 5
	
	Lab Handout
	

	Tuesday, Sep. 29
	Data path and Control, MIPS Control Unit
	
	

	Lab 6
	
	Lab Handout
	Lab 4 Report Due

	Tuesday, Oct. 6
	Processor data path and control
	Chapter 5
	

	Lab 6 Continued
	
	Lab Handout
	Lab 5 Report Due

	Tuesday, Oct. 13
	Pipelining Performance and control
	Chapter 6
	

	Lab 
	Design Project Description
	Project
	Lab 6 Report Due

	Monday, Oct. 20
	Pipeline Control, Dynamic Branch Prediction, Exceptions
	Chapter 6
	

	Lab 
	
	Project
	

	Tuesday, Oct. 27
	Pipelined data path
	Chapter 6
	

	Lab 
	
	Project
	

	Tuesday, Nov. 3
	Overcoming stalls,  Exceptions
	Chapter 6
	

	Lab 
	
	Project
	

	Tuesday, Nov. 10
	Quiz #2, Cache memory
	Chapter 7
	

	Lab 
	
	Design Project Handout
	

	Tuesday, Nov. 17
	Virtual memory
	Chapter 7
	

	Lab 
	
	Project
	

	Tuesday, Nov. 24
	I/O performance, Busses and Interfacing
	Chapter 8
	

	Lab 
	
	
	

	Tuesday, Dec. 1
	Busses and Interfacing
	Chapter 8
	

	Lab 
	
	Project
	Design Project

Reports Due


