EE 5376 --- Computer Architecture I
Spring 2019
Instructor:

Dr. Michael McGarry
Office: Engineering Annex 340
Telephone: 747-6955
Email: mpmcgarry@utep.edu

Text:

Computer Organization and Design: The Hardware/Software Interface
by David Patterson and John Hennessy (5th Edition)
Computer Architecture: A Quantitative Approach
by John Hennessy and David Patterson (6th Edition)

Course Description: Techniques used to reduce the two fundamental contributions to
clocks per instruction (CPI):
1) Average clock cycles for data path execution (CPIexec)
a.
b.

Exploit Instruction Level Parallelism (ILP)
i. Pipelined data path
ii. Multiple Instruction Issue data path
Exploit Data Level Parallelism (DLP)
i. Vector processors
ii. Graphics processing units

2) Average clock cycles spent on memory accesses (CPImem)
a.

Exploit the principle of locality
i. Hierarchical memory design

Prerequisite: EE 4379 with a grade of “C” or better. Prerequisite by Topic: (1) assembly
language programming (2) computer organization and architecture
Class Hours: Tuesdays and Thursdays 4:30PM to 5:50PM (UGLC Room 334)
Office Hours: Tuesdays and Thursdays 2:30PM to 4PM (Eng. A340)
Course Outline:
Weeks 1-2: Computer Performance Analysis Techniques
Week 2:
Instruction Set Architecture; MIPS Assembly Language
Weeks 3:
Processor Architecture: Data Path and Control Path
Weeks 4-5: Pipelining
Week 6:
Parallel Structures: Multi-Issue, Multi-Core, Multi-Processor, Cluster
Week 6:
Exploiting Parallelism: Job, Thread, Data, and Instruction
Week 7:
Midterm; Instruction Level Parallelism (ILP)
Weeks 7-8: Instruction Level Parallelism (ILP)
Weeks 8-9: Exposing ILP through Loop Unrolling
Weeks 10-11: Dynamic Instruction Scheduling
Weeks 11-12: Cache Memory Optimizations
Weeks 13-15: Data Level Parallelism (DLP) (Vector Processors and Graphics Processing
Units)

Grading:
Homework/Quizzes/Labs
Survey Article
Midterm
Final

35%
15%
25%
25%

Learning Objectives:
1. Students will understand all of the factors that influence the number of clock
cycles it takes to execute an assembly language instruction. These include
numbers of clock cycles spent on memory access.
2. Students will understand the different classes of parallelism.
a. Job Level Parallelism
b. Instruction Level Parallelism
c. Thread Level Parallelism
d. Data Level Parallelism
3. Students will understand all of the hazards associated with exploiting Instruction
Level Parallelism (ILP).
4. Students will understand several techniques to reduce these different factors via
Instruction Level Parallelism (ILP) exploitation.
a. Pipelining
b. Multiple Instruction Issue
c. Dynamic Instruction Scheduling
d. Loop Unrolling
e. Branch Prediction
f. Speculative Execution
5. Students will understand several techniques to reduce these different factors via
optimization of the hierarchical memory system.
a. Critical Word First
b. Early Restart
c. Way Prediction
6. Students will understand architectures for exploiting data level parallelism
a. Vector processors
b. Graphics processing units (GPUs)

Academic Honesty
During exams and quizzes, you are not allowed to use any form of wifi enabled electronic device,
including cell phones or other electronic communication devices or methods (wrist watches,
earbuds, etc.). No wrist watch or other electronic device may be worn.
No electronic version of the book, loose paper print-outs of the book or extra sheets of paper of
any kind are allowed unless explicitly mentioned in writing by the instructor. As a part of the
zero-tolerance policy, if you have a cellphone or other electronic device capable of
communication on your person; or if any proctor sees or hears any electronic device during the
exam or if you share your work with someone else, you will be reported to the proper authorities
and you may receive a zero on the exam and an F in the class. Other actions including suspension
may also be pursued.
If anyone leaves the exam room during an exam they must be accompanied by a proctor. This
includes restroom breaks.
University approved recording devices may also be located at various locations in the room and
may be out of sight of the students. These recordings will be managed according to the UTEP
approved regulations for such media.
If you are suspected of scholastic dishonesty you may not be directly confronted about your
conduct by the instructor or proctor. You will however, be reported to the Office of Student
Conduct and Conflict Resolution (OSCCR) and your exam will not be admissible. Your grade in
the class may not be available until OSCCR makes a final ruling, this may adversely impact your
ability to enroll in other classes.
There will be no makeup exams administered. If you have a university approved excuse, your
instructor will have a process for determining how to handle the missing grade outlined in the
syllabus. However, no makeup exams will be given.
If you miss more than one exam, the instructor may choose to administratively drop you from the
class. This may adversely impact a visa and financial aid.
Any food or drink brought into the examination room is subject to careful inspection by a
proctor.
Departmental policy allows for the use of assigned seats. All students must present their UTEP
issued ID prior to and during every exam and may be required to sign in. Not having a UTEP
issued ID when asked will result in forfeiture of the exam.
Scholastic dishonesty on homework, lab assignments and all other class assignments will be held
to the same standards and requirements of academic honesty as quizzes and exams.

Class Attendance Policy
Attendance is mandatory. Anyone with 5 or more absences will be dropped from the class. A
drop for not attending will count toward the State Allowed Six Drop Limit. If you are failing the
class at the time of the drop you may also be given a WF designation. Be advised that a drop
could adversely impact visa status, financial aid and other programs.
As per UTEP rules, you may be asked to show a UTEP ID at any time during class. Anyone who
is present and not registered in the class will be subject to disciplinary action unless the instructor
gives prior approval.

Excused Absence for Exams
The UTEP catalog allows Exam Absence to be excused ONLY for University-Recognized
Activities and very specific other situations. Medical absence is NOT allowed in the UTEP
catalog. For consistency with the catalog, students will NOT be excused from exams due to
illness.

Harassment Policy
The department has a zero-tolerance policy for harassment. Engagement in any behavior
considered harassment will be reported to the proper authorities. In addition to generally
understood forms of harassment, the department also treats the following behavior as harassment:
·
Repeated emails and/or calls regarding subjects that have already been addressed. Once a
decision has been made or a question answered, a student who continues to ask the same question
will be given a warning by the recipient of the email/call. If the student continues, the behavior
will be reported. Questions that seek understanding of course material are not harassment; but
repeated questions about a grade or an administrative decision are.
·
Grades are NOT negotiable, ever. You receive the grade you earned, not the grade you want
or even desperately need. If you believe a grading mistake has been made, you must follow the
process described in the UTEP catalog. Any request for a grade elevation that is NOT based on a
mistake is considered harassment and will be reported immediately.
·
Remaining in an office after the occupant requests you leave is considered harassment and
potentially threatening. You will be reported immediately without warning and depending on the
severity, may be reported to law enforcement.
·
Similar behavior towards department staff, and student advisors will also be treated as
harassment, including persistent phone calls, emails, and badgering. Department staff and student
advisors are there to help students, and should be treated with due respect.
If you have a disability and need classroom accommodations, please contact The Center for
Accommodations and Support Services (CASS) at 747-5148, or by email to cass@utep.edu,
or visit their office located in UTEP Union East, Room 106. For additional information,
please visit the CASS website at www.sa.utep.edu/cass. CASS’ Staff are the only individuals
who can validate and if need be, authorize accommodations for students with disabilities.

