
6.S194: Error-Efficient Computing Systems

Course Description: This course explores techniques for exploiting benign failures
to improve speed and energy-efficiency (and hence, e.g.,
battery life) of computing systems. In this course, you will
acquire skills to evaluate and design computing systems and
applications that exploit tolerance of errors in their inputs,
in their algorithm operations, and in their outputs.

You will use hardware based on the low-power ARM Cortex-M0
microcontroller, OLED displays, and open-source software tools,
to illustrate examples of error-efficiency in existing systems.
And, you will acquire the skills necessary to propose extensions
of the hardware and software tools introduced for new system
designs or applications.

Instructor: Phillip Stanley-Marbell
Email: psm@mit.edu
Phone: (415) 215-4077
Web: http://people.csail.mit.edu/psm

Meeting Dates: Monday–Friday,
January 9th, 10th, 11th, 12th, 13th, 17th, 18th, 19th, and 20th.
(Course starts on Monday, January 9th.)

Meeting Times and Location: Monday–Friday, 10:00 am–12:00 noon
Location: 36-112

Office Hours: Monday–Friday, 4:00 pm
Location: 36-112

Units: 6 (P/D/F)

Course Webpage (Stellar): http://stellar.mit.edu/S/course/6/ia17/6.S194

Short link: bit.ly/6s194-iap17

https://learning-modules.mit.edu/class/index.html?uuid=/course/6/ia17/6.S194#info
http://bit.ly/6s194-iap17
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Assumed Background

The course is best suited for advanced undergraduates or early graduate students with an affinity for either
computer science or electrical engineering. Familiarity with a programming language such as C or C++,
introductory computer architecture, and introductory electrical engineering is assumed. You will need to
have access to a laptop with a Unix-based OS (a virtual machine image will do), and you should be com-
fortable with the use of tools such as git and make. Please make sure you have these tools on your laptop
before the first day of the course, and have your ssh keys setup in your MIT github account so you can clone
repositories from the command line.

All the required software for the course will be available on the course web page before the first session.
Please make sure to install all the necessary software before the first session.

Course Materials

There is no textbook required for this course. A set of course notes will be handed out during the first
session, and will be augmented with additional handouts and lecture slides.

Each course participant will be provided with a hardware kit. The kits will be handed out during each
session and must be returned at the end of the session unless you have the permission of the instructor.

• Hardware kit: The kit contains six primary components: (1) one ARM Cortex-M0+ microcontroller eval-
uation board, (2) one Lattice iCE40 FPGA evaluation board, (3) one USB cable, (4) one mini breadboard,
(5) one 96x64 pixel OLED breakout board, and (6) one current measurement breakout board. The kit also
includes a set of wires and jumper headers.

• Software resources: A pre-configured VMware virtual machine with all the necessary FPGA tools will be
provided. Course examples will be available via the course Github repository (on MIT’s Github):
https://github.mit.edu/psm/6s194-iap2017.

Grades

The course is 6 units, P/D/F. Grade assignment will be broken down as follows:

• Attendance: 10%.

• Assignments: 25%.

• Warm-up project: 20%.

• Final project: 45%.

Grading Rubric

• Attendance (10%): This requires showing up on time and staying until the class adjourns.

• Five post-session assignments (25%): Post-session assignments will be given at the end of each session.
These assignments require you to reflect on the material covered during the session. You complete the
assignment by emailing your response to the instructor.

• One warm-up project assignment (20%): The assigned warm-up project will require you to get more
familiar with the hardware and software tools provided in the course. You will have a choice between
one of two warm-up assignments. You can make your choice between the two options based on what

https://github.mit.edu/psm/6s194-iap2017
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you want to do in your final project, so that you can reuse some of the work done for the warm-up, in
your final project. To complete the warm-up project assignment, you must provide access to a Github
repository of your completed assignment, along with any necessary instructions to verify that your
submission works.

• Final project (45%): The course project can be performed alone or in groups of at most two people.
Several example ideas will be provided, but you are free to design any project that builds on concepts
and skills you acquired in the course.


