
17-396/17-696/17-960: Language Design and Prototyping, Spring 2020

Course Project

Assigned: Wednesday, April 15th
Milestone Due: Tuesday, April 28th, in a meeting with the instructor

Project Presentations: Thursday, May 7th, 8:30am
Final Project Deliverables: Tuesday, May 12th, 11:59pm

Policy

This assignment may be done alone or in pairs. Team members should state that they are
collaborating and turn in the same document. Expectations for the scope of the study will be
scaled accordingly.

Logistics

All clarifications (if any) to this assignment will be posted on the class discussion board on
Piazza. Any revisions will be uploaded to the “assignments” page on the class web page.

Learning Objectives of This Assignment

In this assignment, you will apply what you have learned about language design and prototyping
to complete the design of (a part of) your language and build a working prototype of it.

Part I: Prototype Milestone

Identify a subset of your language to target for a first implementation. This subset should
have complexity roughly equivalent to Featherweight Java, or to the languages described in
assignments 5, 8, or 10 (just the first part of assignments 5 and 10, not the extensions in 6 and
11). If you are extending an existing language, you should extend it with a few simple constructs,
or one construct of moderate complexity. So the scope of the language is similar to what you’ve
already implemented in a one-week assignment, but we are giving you two weeks because you
are finishing the design of your language along with prototyping it and because you will have
to implement a lexer and parser as well and an interpreter/transpiler. Scope expectations will
be modestly scaled up for 2-person teams, to something closer to the complexity of assignments
5+6 or 10+11.

Develop a prototype implementation (likely an interpreter or transpiler) for a portion of
your language. Write a collection of short test programs in your language. Your prototype must
run (not just parse) your test programs. (If your language does not “run” in the normal way,
then your prototype should do whatever your language is supposed to do for the subset that
is implemented). Schedule a meeting with the instructor to demonstrate your prototype; there
will be sufficient additional time to discuss any questions or design decisions you may have for
Part II.

Prototyping is about getting something working quickly, even if it is smaller in scope than
the full system you will eventually build. Thus, grading will emphasize having a subset of your
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language working end-to-end, much more than how large a subset you have started implementing
(i.e. it is better to have the lambda calculus running than to write just a parser for all of C).
Overall, Part I is worth about as much credit as one assignment in the course.

Part II: Extend Your Prototype

Extend your prototype to cover a larger portion of your design. Think of this as a little smaller
than the scope of Assignment 6 or 11 (since you have to implement a parser as well as extending
the interpreter–though hopefully you’re starting to get reasonably good at doing this now).

Prepare a 10-minute presentation of your language. Think about your concepts as you
prepare the presentation: you’ll want to introduce your language conceptually (the concepts
themselves), describing the ideas in a logical order (concept dependencies), motivating each
concept (the purpose), explaining how it works (structure and behavior), and giving an example
(the tactic). I don’t suggest that your presentation be literally a list of concepts in the form we
used in Assignment 2—you want to create more narrative flow than that would provide—but
use the concepts (possibly refined from Assignment 2) as an intellectual tool to help you design
the presentation.

Include a slide on what technique(s) from class you found most helpful. This could be a
discussion of the implementation strategy you used and how it was similar or different from the
prototyping assignments in the class. It could also be about what you learned from applying
concepts, formalization (though we didn’t do much of this in the end—I would have given
one more assignment on it if it were not for COVID-19), and/or your human subjects study. It
could even discuss some of the language design case studies or conceptual frameworks (Felleisen’s
expressiveness) that we’ve covered near the end of the class, if they were inspirations.

Your presentation should also include a short demonstration of the running system. Give
the presentation to the class in the final exam slot.

On Canvas, turn in a zip file that includes your presentation, the source code of your im-
plementation, a collection of example test programs, and a README file (text or PDF) with
instructions for how to run the test programs using your implementation.

Part II is worth about as much credit as three assignments in the course: 1/3 for your
presentation and 2/3rds for your final project deliverables.
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