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EEL 4713/EEL 5764, Fall 2005 - Computer Architecture

Course Syllabus

Basic Course Information:


Course title:


Computer Architecture


Undergraduate course number:
EEL 4713, section 1


Graduate course number:

EEL 5764, section 1 (For graduate enrollment only!)

Class time:


Tuesday & Thursday, 1:15 pm – 2:30 pm


Class location:


CEB (Engineering building A), room 337 (near ECE dept. main office)
Instructor:


Dr. Michael P. Frank


Email:



mpf@eng.fsu.edu

Office:



Engineering building A, room 342 


Office hours:


Tuesday & Thursday, 2:30 pm – 3:45 pm

Office phone:


(850) 410-6463
Teaching Assistant:


Mohan Chanila
Email:


mc04k@fsu.edu 

Office Hours:


TBA
Phone:


TBA
Textbook: 


Both undergraduates and graduate students are required to obtain the following book, since we will be using it as our primary textbook throughout the semester:  

· Computer Architecture: From Microprocessors to Supercomputers, Behrooz Parhami, Oxford University Press, 2005. http://www.ece.ucsb.edu/Faculty/Parhami/text_comp_arch.htm.
For undergraduates who want longer explanations of core topics, the following book is also highly recommended:  

· Computer Organization and Design, 3rd ed., D.S. Patterson and J.L. Hennessy, Morgan Kaufmann, 2004.

Finally, graduate students are recommended to obtain the following classic graduate-level text:  
· Computer Architecture: A Quantitative Approach, 3rd ed., Hennessy & Patterson, Morgan Kaufmann, 2003.
Catalog Description:

Modern computer architectures are presented by studying how the relationships between hardware and software impact performance, machine language definition, processor data path and control designs, interfacing, and advanced topics, such as caching and pipelining. 
Prerequisites:

EEL 4746 – Microprocessors; CGS 3408 – C for Non-specialists (FSU) or COP 2221 – C programming (FAMU); Students must sign a prerequisite form indicating their knowledge of the successful completion of the prereqs listed.
Course Instructional Objectives: 

The following (revised) course instructional objectives (CIOs) were adopted by the computer engineering area committee in May 2005.  Here, each CIO is also assigned a short mnemonic name which we will use to refer to it throughout the semester.

At the completion of this course, students should be able to:

1. Metrics: 
Calculate and interpret different performance and cost metrics of computer systems.

2. Asm(ML: 
Derive machine code from assembly instructions.

3. C(Asm: 
Derive assembler code from an equivalent C code representation.

4. FP-rep:
Calculate and interpret IEEE standard binary floating-point number representations.

5. Ctl/DF: 
Analyze the control and data flow within a single-cycle CPU and/or arithmetic logic unit when executing specific instructions.

6. Mult/Div:
Design and implement multiplication and division algorithms.

7. McycDP:
Analyze a multicycle datapath of a microprocessor.

8. Cache:
Analyze and compare different cache architectures, and/or identify the most suitable cache design for a given need.

9. Contemp.:
Explain or analyze contemporary issues in computer architecture.

10. LLL: 
Recognize the need for and engage in life-long learning.
CIO to PO matrix:
The following table specifies the strengths with which each ECE undergraduate degree program outcome is to be assessed, in the process of meeting each of this course’s instructional objectives.
	
	ECE Program Outcomes

	  CIO #
	a
	c
	e
	i
	j
	o

	1. Metrics
	3
	
	3
	
	
	3

	2. Asm(ML
	3
	
	
	
	
	3

	3. C(Asm
	3
	3
	
	
	
	3

	4. FP-rep
	3
	
	3
	
	
	3

	5. Ctl/DF
	3
	
	3
	
	
	3

	6. Mult/Div
	3
	2
	
	
	
	3

	7. McycDP
	3
	
	3
	
	
	3

	8. Cache
	3
	3
	3
	
	
	3

	9. Contemp.
	2
	
	
	
	2
	2

	10. LLL
	2
	
	
	2
	
	


Key to POs:

Students graduating from the BSEE and BSCpE degree programs will have:
(a) Apply: An ability to apply knowledge of mathematics, science, and engineering;

(c) Design: An ability to design a system, component, or process to meet desired needs;

(e) Solve: An ability to identify, formulate, and solve engineering problems;

(i) LLL: A recognition of the need for, and an ability to engage in life-long learning;

(j) Contemp.: A knowledge of contemporary issues;

(o) Topics: (EE) A knowledge of electrical engineering applications selected from the …digital systems… areas. (CpE) A knowledge of computer science and computer engineering topics including … computer architecture.
Key to assessment strengths:

3 = This outcome is assessed through an examination or quiz problem requiring individual effort by the student.
2 = This outcome is assessed through a HW assignment, project assignment or laboratory experiment requiring group effort.

Assessment instruments:
The following list details how each of the CIOs (and related POs) will be assessed.

1. Metrics 
(a) Apply-3, (e) Solve-3, (o) Topics-3
· Students will solve exam problems in which they must analyze descriptions of hypothetical processors to determine their performance, cost-performance, and power-performance.
2. Asm(ML 
(a) Apply-3, (o) Topics-3
· Students will solve exam problems in which they must hand-assemble MIPS (or similar) assembly language instructions to their binary machine-language representations.
3. C(Asm 
(a) Apply-3, (c) Design-3, (o) Topics-3
· Students will solve exam problems in which they must hand-compile short C language code fragments to equivalent assembly language code for a MIPS or similar instruction-set architecture.
4. FP-rep 
(a) Apply-3, (e) Solve-3, (o) Topics-3
· Students will solve exam problems in which they must convert given numbers to and from IEEE 754 single-precision (and possibly also double-precision) binary floating-point format.
5. Ctl/DF
(a) Apply-3, (e) Solve-3, (o) Topics-3
· Students will solve exam problems in which they must analyze a given ALU and/or single-cycle datapath design to determine its behavior (including data movement and control signals needed) when executing specified instructions.
6. Mult/Div
(a) Apply-3, (c) Design-2, (o) Topics-3
· Students will design and implement algorithms meeting specified requirements for performing integer multiplication and division in group homework or project assignments, and solve exam problems in which they must hand-simulate such algorithms.
7. McycDP
(a) Apply-3, (e) Solve-3, (o) Topics-3
· Students will solve exam problems in which they must analyze a multicycle datapath to determine which data lines are involved in processing a specified instruction, and what sequence of control signal values are needed.
8. Cache
(a) Apply-3, (c) Design-3, (e) Solve-3, (o) Topics-3
· Students will solve exam problems in which they must analyze candidate cache designs, evaluate their performance and cost metrics, and design memory hierarchies meeting specified requirements by selecting from among several available cache architectures.

9. Contemp.
(a) Apply-2, (j) Contemp-2, (o) Topics-2
· In groups, students will research and write a short paper in which they must read, review, compare and discuss two or more short articles on an emerging contemporary issue in the field of computer architecture.
10. LLL

(a) Apply-2, (i) LLL-2
· In groups, students will research and write a short paper discussing the importance of life-long learning, and surveying the presently available vehicles for pursuing it within the context of a career in computer architecture or a related field.
Class Requirements & Policies:


Attendance Policy:

Students are expected to attend class regularly, and attendance will frequently be taken, and will count toward your course grade.  An attendance level of at least 80% of classes is required to earn full points for attendance.  Excessive absences may result in automatic withdrawal from the course with an assigned grade of ‘F’. Excused absences due to illness, personal/family emergencies or injury, must be documented with a signed excuse letter from Dr. Harvey presented to the instructor. Students are responsible for obtaining lecture notes, handouts, and any other information due to a legitimate absence!! It is required that all students attend the first day of class and mandated by the department. Absence on the first day will result in automatic withdrawal from the course (by FSU).

Quizzes and in-class assignments:

At the instructor’s discretion, in-class assignments or quizzes may be given (announced or unannounced) throughout the semester.  These will factor into the student’s overall attendance/participation grade.  It is left to the discretion of the instructor to allow make-up quizzes; however, as a general rule no make-up quizzes will be given for unexcused absences.

Homeworks and projects:

Homework assignments (including design projects) will be assigned on a regular basis. No homework can be submitted after the homework deadline unless a signed excuse from Dr. Harvey is provided.  Even when accepted, sufficiently late homework will incur a lateness penalty.  Homework problems may be analyzed in study groups of up to 3 students, except when stated otherwise, but each student must individually write up and turn in his or her assignment, and all of the student’s study group members must be explicitly listed on each paper.  (Copying of designs or other answers from outside of your group will result in an immediate 0 grade!)
Short papers:

There will be two short papers assigned towards the end of the semester to address CIOs 9&10 (POs (j) and (i)).   These must be worked on in groups of 2-3 students.
Research projects: (graduate students only)

Graduate students will be required to use various materials (including but not limited to the primary academic literature) to research some architectural topic, technology, issue or trend that is not otherwise addressed in the course.  Students must write a report on their topic of at least 10 pages in length and present a summary of their findings to the class in the form of a presentation.  The report and presentations will be graded on correctness, completeness, clarity, and student evaluations.

Exams:

There will be two midterm examinations given this semester as outlined in the Lecture Schedule and one final examination. No make up exams will be given except under extremely extenuating circumstances with appropriate documentation from the department and with prior approval of the instructor!! Note the final exam will be comprehensive.
Academic Honor Code:


All students must adhere to the academic honor code of their major institution. Any violations of this policy will be reported immediately and appropriate disciplinary actions will follow. Students are required to submit individual work on course assignments unless otherwise instructed. Students are encouraged to work and study together by discussing related course topics and assignments, however, any evidence of copied work and other violations of the honor code will not be tolerated.

Course Web Page: 

A course web page is available under the FSU Blackboard System at http://campus.fsu.edu/. All FSU students registered for the class are automatically enrolled on the web page. FSU students: log in using your Garnet account ID and password. FAMU students log in using their engineering account user name appended with “_eng”, and their engineering password (Example: If your engineering email address is JDoe@eng.fsu.edu and your engineering password is "eestudent", then login in as "JDoe_eng" with password "eestudent"). FAMU students must then select the course and use the enrollment button to add their names to the course web page roll. IT IS REQUIRED FOR ALL FAMU STUDENTS TO ENROLL, AND ALL FSU STUDENTS TO VERIFY ENROLLMENT IN THE COURSE WEB PAGE. 
Grading Policy: 

The grading scale A(90%, B(80%, C(70%, D(60% will be applied strictly, with no curving or rounding of grades.

Overall course grades will be determined from assignment grades according to the following weightings:

Undergraduate students:



Graduate students: 


Attendance/participation:
5%


Attendance/participation:
5%



Homeworks/projects:
10%


Homeworks/projects:
10%




Short Papers:

5%


Research project:

15%

Midterm Exam #1:
25%


Midterm Exam #1:
20%

Midterm Exam #2:
25%


Midterm Exam #2:
20%

Final Exam:

30%


Final exam:

30% 

Students with Disabilities: 
Students with disabilities needing academic accommodations should: (1) Register with and provide documentation to the Student Disability Resource Center (SDRC); and (2) Bring a letter to the instructor from the SDRC indicating you need accommodations. This should be done within the first week of class. This syllabus and other class materials are available in alternative format upon request.
