Electrical & Computer
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Course Syllabus

18-545: Advanced Digital Design Project

Fall 2016
Instructor: Brandon Lucia
Office Location: CIC 4110
Email Address: blucia@andrew.cmu.edu
Office Hours: Thursdays, 3-4pm
Teaching Assistant: Amanda Marano
Email Address: amarano@andrew.cmu.edu
Office Hours: TBD

Teaching Assistant: Sohil Shah
Email Address: sohils@andrew.cmu.edu
Office Hours: TBD

Course Management Assistant: Michelle Mahouski
Email Address: mmahousk@andrew.cmu.edu
Office Location: HH 1112

Course Description:

In this capstone design project course, students will design and implement a large digital
system with video output, sound output, and user input. The course will teach the
technical skill to accomplish this, as well as enhance project planning and group
management skills. To that end, students will participate in design reviews, weekly status
reports, and final project presentations. The project will result in a working system
implemented on an FPGA prototyping board. The completed projects will be shown in a
public demonstration session at the end of the semester. Students should enter with a
good grasp of computer architecture, Verilog programming, and hardware lab skills.
Experience in FPGA programming, computer graphics, and/or VLSI design would also
be useful.

Pre-requisites: Grade of D or higher is required in the prerequisites

(18340 and 18341) or (18340 and 18348) or (18349 and 18340) or (18447 and 18340) or
(18341 and 18348) or (18341 and 18349) or (18447 and 18341) or (18341 and 18348) or
(18348 and 18447) or (18447 and 18349)




Basically you should have a good grasp of computer architecture and be a solid
Verilog and C/C++ programmer. Also you should have basic hardware test/debug
skills and know your way around a *NIX operating system. Experience with FPGAs
and computer graphics are definite pluses. Ability to act as a reasonable human being
and good teammate is highly desirable.

Number of Units: 12

Undergraduate Course Designation: Capstone Design
Undergraduate Course Area: Computer Hardware

Class Schedule:
* Lecture:
Monday and Wednesday 10:30am — 12:30pm DHI1209
Many of the class meetings will be held as "Mandatory Lab" time for you
to work with your team in the lab. You are expected to be physically
present for the entire 1:50 during "Mandatory Labs."

* Labs/Recitation:
As necessary, HH 1307

Required Textbooks:
1. The Pentium Chronicles, Robert Colwell (ISBN: 978-0471736172)
2. Debugging, David J. Agans (ISBN: 978-0814434451)
Course Blackboard:

To access the course blackboard from an Andrew Machine, go to the login page at:
http://www.cmu.edu/blackboard. You should check the course blackboard daily for
announcements and handouts.

Project Milestones:

Throughout the semester there will be a number of project milestones. These milestones
are there to make sure you are making adequate progress and to guarantee a high
probability of completing your project by the end of the semester.

Tentative Course Calendar:

DATE ToPIC DEADLINE

Mon, 29 Course Introduction

Aug

xvuegd, 31 Past Projects and Version Control Team Assignments

Pentium Chronicles, chap 1
and 2




Mon, 5 Sep

Labor Day (no class)

FPGA Hardware and Reading

Wed, 7 Sep Discussion Project Idea
Reading Assignment #1
Weekly Status Report
gl;n, 12 Project Proposals Pentium Chronicles, chap 3
Weekly Status Report
Wed, 14 Mandatorv Lab Pentium Chronicles, chap 3
Sep vancatory Lab and 4
Lab 1: Getting Started
g:;’ 19 Project Discussion Weekly Status Report
Wed, 21 Mandatory Lab (and O-scope demo)
Sep
Mon, 26 Reading Discussion Lab 2: ILA
Sep -
Reading Assignment #2
Weekly Status Report
Wed, 28 Mandatory Lab
Sep
Mon, 3 Oct Project Management Lab 3: Sound
Debugging, chap 1-3
Weekly Status Report
Wed, 5 Oct Mandatory Lab Debugging, chap 4
Mon, 10 Design Reviews Debugging, chap 5
Oct
Weekly Status Report
\(/)V;d’ 12 Mandatory Lab Debugging, chap 6-7
I(\)A;n’ 17 Design Review Weekly Status Report




Wed, 19

Design Review Demo / Mandatory

Design Review Write-up

Oct Lab
Debugging, chap 8-10

I(\)A;n’ 24 Status Meeting Weekly Status Report

Wed, 26 Mandatory Lab

Oct

I(\)/I((:)tn, 31 Status Meeting Debugging, chap 11-12
Weekly Status Report

Wed, 2 Nov Mandatory Lab

Mon, 7 Nov Lab work (Instructor Travel) Debugging, chap 13-15
Weekly Status Report

Wed, 9 Nov Lab work (Instructor Travel)

Mon, 14 .

Nov Ethics Weekly Status Report

Wed, 16 Mandatory Lab

Nov

Mon, 21 Lab work Weekly Status Report

Nov

Wed, 23 o

Nov Thanksgiving week (no class)

Mon, 28 End—game Logistics and Status Weekly Status Report

Nov Meeting

Wed, 30 Mandatory Lab

Nov

Mon, 5 Dec Final Presentation Weekly Status Report

Wed, 7 Dec In-Lab Demo

Fri, 9 Dec Public Demo

Mon, 12 . .

Dec Final Project Report




Education Objectives (Relationship of Course to Program Outcomes):

(a) an ability to apply knowledge of mathematics, science, and engineering:
During the capstone project, students will apply previous engineering course
material in order to design and implement the project.

(b) an ability to design and conduct experiments, as well as to analyze and interpret data:
Evident primarily in the debugging skills used during the capstone project. The
student will design and conduct experiments to discover problem cause or
performance bottlenecks, as well as to prove that corrective actions have
eradicated the bug without introducing additional bugs.

(c) an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability, and sustainability:
The entire goal of the capstone project is tightly aligned with this objective. The
project provides the student the opportunity to design a complete system within
very realistic technical constraints. Class discussion gives additional opportunity
for the student to reflect on non-technical constraints such as economics, social
and manageability.

(d) an ability to function on multi-disciplinary teams:
The capstone project is developed in student teams of 3 or 4 students. Though not
a multidisciplinary team, the students will develop teamwork skills.

(e) an ability to identify, formulate, and solve engineering problems:
The capstone project provides myriad opportunity for the student to solve many
illdefined engineering problems.

(f) an understanding of professional and ethical responsibility:
A lecture and associated class discussion centers on acting and thinking ethically.

(g) an ability to communicate effectively:
A student will have many opportunities for informal and formal communication:
in discussions with teammates, written status reports to the instructor, design
reviews, the written final report and project presentations.

(h) the broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context:
The course addresses some of these issues during course discussions of the
textbook readings in The Pentium Chronicles.

(1) a recognition of the need for, and an ability to engage in life-long learning:
Much of the learning necessary for project success will be ad-hoc, student
centered, active learning.




(j) a knowledge of contemporary issues: The course includes a discussion of engineering
ethics and connects it to contemporary ethics issues, such as political data breaches,
industrial sabotage, and international spying through technical means.

(k) an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice:
A successful capstone project provides proof of the student’s ability to take
engineering practice and turn it into successful outcomes.

ECE Academic Integrity Policy
(http://www.ece.cmu.edu/programs-admissions/masters/academic-integrity.html):

The Department of Electrical and Computer Engineering adheres to the academic
integrity policies set forth by Carnegie Mellon University and by the College of
Engineering. ECE students should review fully and carefully Carnegie Mellon
University's policies regarding Cheating and Plagiarism; Undergraduate Academic
Discipline; and Graduate Academic Discipline. ECE graduate student should further
review the Penalties for Graduate Student Academic Integrity Violations in CIT outlined
in the CIT Policy on Graduate Student Academic Integrity Violations. In addition to the
above university and college-level policies, it is ECE's policy that an ECE graduate
student may not drop a course in which a disciplinary action is assessed or pending
without the course instructor's explicit approval. Further, an ECE course instructor may
set his/her own course-specific academic integrity policies that do not conflict with
university and college-level policies; course-specific policies should be made available to
the students in writing in the first week of class.

This policy applies, in all respects, to this course.

CMU Academic Integrity Policy (http://www.cmu.edu/academic-integrity/index.html):

In the midst of self exploration, the high demands of a challenging academic environment
can create situations where some students have difficulty exercising good judgment.
Academic challenges can provide many opportunities for high standards to evolve if
students actively reflect on these challenges and if the community supports discussions to
aid in this process. It is the responsibility of the entire community to establish and
maintain the integrity of our university.

This site is offered as a comprehensive and accessible resource compiling and organizing
the multitude of information pertaining to academic integrity that is available from across
the university. These pages include practical information concerning policies, protocols
and best practices as well as articulations of the institutional values from which the
policies and protocols grew. The Carnegie Mellon Code, while not formally an honor
code, serves as the foundation of these values and frames the expectations of our
community with regard to personal integrity.

This policy applies, in all respects, to this course.




The Carnegie Mellon Code

Students at Carnegie Mellon, because they are members of an academic community
dedicated to the achievement of excellence, are expected to meet the highest standards of
personal, ethical and moral conduct possible.

These standards require personal integrity, a commitment to honesty without
compromise, as well as truth without equivocation and a willingness to place the good of
the community above the good of the self. Obligations once undertaken must be met,
commitments kept.

As members of the Carnegie Mellon community, individuals are expected to uphold the

standards of the community in addition to holding others accountable for said standards.
It is rare that the life of a student in an academic community can be so private that it will
not affect the community as a whole or that the above standards do not apply.

The discovery, advancement and communication of knowledge are not possible without a
commitment to these standards. Creativity cannot exist without acknowledgment of the
creativity of others. New knowledge cannot be developed without credit for prior
knowledge. Without the ability to trust that these principles will be observed, an
academic community cannot exist.

The commitment of its faculty, staff and students to these standards contributes to the
high respect in which the Carnegie Mellon degree is held. Students must not destroy that
respect by their failure to meet these standards. Students who cannot meet them should
voluntarily withdraw from the university.

This policy applies, in all respects, to this course.

Carnegie Mellon University's Policy on Cheating
(http://www.cmu.edu/academic-integrity/cheating/index.html) states the following:

According to the University Policy on Academic Integrity, cheating "occurs when a
student avails her/himself of an unfair or disallowed advantage which includes but is not
limited to:

* Theft of or unauthorized access to an exam, answer key or other graded work
from previous course offerings.

* Use of an alternate, stand-in or proxy during an examination.

* Copying from the examination or work of another person or source.

* Submission or use of falsified data.

* Using false statements to obtain additional time or other accommodation.

* Falsification of academic credentials.”

This policy applies, in all respects, to this course.




Carnegie Mellon University's Policy on Plagiarism
(http://www.cmu.edu/academic-integrity/plagiarism/index.html) states the following:

According to the University Policy on Academic Integrity, plagiarism "is defined as the
use of work or concepts contributed by other individuals without proper attribution or
citation. Unique ideas or materials taken from another source for either written or oral use
must be fully acknowledged in academic work to be graded. Examples of sources
expected to be referenced include but are not limited to:

e Text, either written or spoken, quoted directly or paraphrased.

* Graphic elements.

* Passages of music, existing either as sound or as notation.

* Mathematical proofs.

* Scientific data.

* Concepts or material derived from the work, published or unpublished, of another
person."

This policy applies, in all respects, to this course.

Carnegie Mellon University's Policy on Unauthorized Assistance
(http://www.cmu.edu/academic-integrity/collaboration/index.html) states the following:

According to the University Policy on Academic Integrity, unauthorized assistance
"refers to the use of sources of support that have not been specifically authorized in this
policy statement or by the course instructor(s) in the completion of academic work to be
graded. Such sources of support may include but are not limited to advice or help
provided by another individual, published or unpublished written sources, and electronic
sources. Examples of unauthorized assistance include but are not limited to:

* Collaboration on any assignment beyond the standards authorized by this policy
statement and the course instructor(s).

* Submission of work completed or edited in whole or in part by another person.

¢ Supplying or communicating unauthorized information or materials, including
graded work and answer keys from previous course offerings, in any way to
another student.

* Use of unauthorized information or materials, including graded work and answer
keys from previous course offerings.

* Use of unauthorized devices.

¢ Submission for credit of previously completed graded work in a second course
without first obtaining permission from the instructor(s) of the second course. In
the case of concurrent courses, permission to submit the same work for credit in
two courses must be obtained from the instructors of both courses."

This policy applies, in all respects, to this course.




Carnegie Mellon University's Policy on Research Misconduct
(http://www.cmu.edu/academic-integrity/research/index.html) states the following:

According to the University Policy For Handling Alleged Misconduct In Research,
“Carnegie Mellon University is responsible for the integrity of research conducted at the
university. As a community of scholars, in which truth and integrity are fundamental, the
university must establish procedures for the investigation of allegations of misconduct of
research with due care to protect the rights of those accused, those making the
allegations, and the university. Furthermore, federal regulations require the university to
have explicit procedures for addressing incidents in which there are allegations of
misconduct in research.”

The policy goes on to note that “misconduct means:

* fabrication, falsification, plagiarism, or other serious deviation from accepted
practices in proposing, carrying out, or reporting results from research;

* material failure to comply with Federal requirements for the protection of
researchers, human subjects, or the public or for ensuring the welfare of
laboratory animals; or

* failure to meet other material legal requirements governing research.”
“To be deemed misconduct for the purposes of this policy, a ‘material failure to comply
with Federal requirements’ or a ‘failure to meet other material legal requirements’ must
be intentional or grossly negligent.”
To become familiar with the expectations around the responsible conduct of research,
please review the guidelines for Research Ethics published by the Office of Research

Integrity and Compliance.

This policy applies, in all respects, to this course.




