COLLEGE OF ENGINEERING, UIC
CS 472 (47406), Provably Correct Programming, 3 or 4 hours


I. Instructor & Course Details

Instructor: William Mansky 
Email address: mansky1@uic.edu
Drop-In Office Hours (in-person or virtual): M 10:00-11:00 AM, R 2:00-3:00 PM
Drop-In Hours location: CDLRC 4450 and on Zoom via Blackboard

TA: Eli Whitehouse
Email address: ewhit37@uic.edu
Drop-In Office Hours (in-person or virtual): TR 3:00-4:00 PM
Drop-In Hours location: TBD and on Zoom via Blackboard

Blackboard Course Site https://uic.blackboard.com/ultra/courses/_301907_1/cl/outline

Course Modality and Schedule
This course is taught ON CAMPUS. 
· TR 11:00-12:30
· CDLRC 2406
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II. Course Information

Catalog Course Description and Prerequisite/corequisite Statement 
Introduction to interactive theorem proving and program logics, with the goal of specifying and proving the correctness of programs. Learn to develop machine-assisted formal mathematical proofs and prove that programs satisfy their specifications. Prerequisite(s): CS 341. Recommended background: CS 341 or experience with functional programming.

Course Goals and Learning Outcomes 
Course Learning Outcomes:

    Analyze a complex computing problem and apply principles of computing and other relevant disciplines to identify solutions.
    Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
    Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.

technical elective

By the end of this class, you will know how to:
* use the Rocq proof assistant to write machine-checked proofs
* precisely describe the desired behavior of a program, and prove that it has that behavior
* mathematically guarantee that a program is free of bugs
* determine whether a program with complicated pointer manipulation, fancy inter-thread synchronization, or other complicated features is written correctly

Required and Recommended Course Materials
Logical Foundations, available free online at https://softwarefoundations.cis.upenn.edu/lf-current/index.html
Iris Tutorial, available free online at https://github.com/mansky1/iris-tutorial/

Required Technology
You will need your own laptop that you can bring to class and install programs on. We will walk through the installation of all relevant software in class. If you don’t have a laptop you can use, please contact the instructor as soon as possible.

Respect for Copyright
Please protect the copyright integrity of all course materials and content. Please do not upload course materials not created by you onto third-party websites or share content with anyone not enrolled in our course.


III. COURSE POLICIES & CLASSROOM EXPECTATIONS

Grading Policy and Point Breakdown
Grades will be curved based on an aggregate course score. There are separate curves for graduate and undergraduate students. This means that the course score cutoffs for an A, B, C, etc. are not defined ahead of time: these will be set after the end of the course. The course grade weighting is: In-class exercises 25%, Assignments 50%, Project 25%.

There will be roughly 9 programming assignments, with point totals varying depending on the size of the assignment. Students taking the course for 4 credits will have extra problems to solve on most assignments. There will also be a final project, which is worth 25% of the final grade.

Policy for Missed or Late Work
Most assignments can be made up after the deadline; however, the course is cumulative, and you will struggle with later assignments if you have not completed earlier ones. If you are not able to complete an assignment by the deadline, please contact the instructor before or shortly after the deadline, and we will discuss how to make up the work.

Attendance / Participation Policy
Classes are run in a lab style, where we collectively work through a programming/proof problem. There will be an in-class exercise in each class, submitted for credit; in total, these exercises are worth 25% of the final grade. Thus, not attending class will have a significant impact on your grade. If you do not submit an exercise during class, you can submit it within the following week and still receive credit.

Please email me if you face an unexpected situation that may impede your attendance, participation in required class and exam sessions, or timely completion of assignments.

Other Course Policies:

Academic Integrity 
As a student and member of the UIC community, you are expected to adhere to the Community Standards of academic integrity, accountability, and respect. Please review the UIC Student Disciplinary Policy for additional information.

Generative AI Tools
The code we write in this course will be in the Rocq proof language. There is much less publicly available code in Rocq than in most programming languages, and it has much stricter logic, so generative AI tools like ChatGPT generally don't do well with it. To be clear, I strongly discourage the use of ChatGPT to solve homework assignments in this class: it will usually not work or plagiarize published solutions, and if it does work, you will not learn how to write proofs by using it. If you use ChatGPT or a similar tool to help with assignments, 1) always cite it in the comments, indicating which portions of your solution were written by ChatGPT, and 2) make sure to run your proof scripts to make sure that they actually work, or you risk not receiving credit for the assignment.

Email Expectations
Emails and Piazza messages will be read within one working day. The instructor will not generally see messages sent on evenings or weekends until the following day.

Students are responsible for all information instructors send to your UIC email account. Faculty messages should be regularly monitored and read in a timely fashion.



IV. COURSE SCHEDULE

Weekly Schedule of Class Topics, Assignments, Assessments, Due Dates, and Deadlines
Week 1: intro to theorem proving
Week 2: programming and proving in Rocq; HW1 due
Week 3: data structures in Rocq
Week 4: proof tactics, HW2 due
Week 5: propositional and predicate logic, HW3 due
Week 6: intro to Iris, HW4 due
Week 7: specifying programs
Week 8: Iris list proofs, HW5 due
Week 9: invariants, initial project proposal due
Week 10: concurrency, HW6 and revised project proposal due
Week 11: locks, HW7 due
Week 12: intro to ghost state, HW8 due
Week 13: advanced ghost state, project status report due
Week 14: real languages, HW9 due
Week 15: review and big picture, final project due

Disclaimer 
This syllabus is intended to give the student guidance on what may be covered during the semester and will be followed as closely as possible. However, as the instructor, I reserve the right to modify, supplement, and make changes as course needs arise. I will communicate such changes in advance through in-class announcements and in writing via Piazza.



V. ACCOMMODATIONS

Disability Accommodation Procedures
UIC is committed to full inclusion and participation of people with disabilities in all aspects of university life. If you face or anticipate disability-related barriers while at UIC, please connect with the Disability Resource Center (DRC) at drc.uic.edu, via email at drc@uic.edu, or call (312) 413-2183 to create a plan for reasonable accommodations. To receive accommodations, you will need to disclose the disability to the DRC, complete an interactive registration process with the DRC, and provide me with a Letter of Accommodation (LOA). Upon receipt of an LOA, I will gladly work with you and the DRC to implement approved accommodations.

Religious Accommodations
Following campus policy, if you wish to observe religious holidays in a way that impacts your coursework, you must notify me by the tenth day of the semester. If the religious holiday is observed on or before the tenth day of the semester, you must notify me at least five days before you will be absent. Please submit this form by email with the subject heading: “YOUR NAME: Requesting Religious Accommodation.”



VI. CLASSROOM ENVIRONMENT

Inclusive Community 
UIC values diversity and inclusion. Regardless of age, disability, ethnicity, race, gender, gender identity, sexual orientation, socioeconomic status, geographic background, religion, political ideology, language, or culture, we expect all members of this class to contribute to a respectful, welcoming, and inclusive environment for every other member of our class. If aspects of this course result in barriers to your inclusion, engagement, accurate assessment, or achievement, please notify me as soon as possible.

Name and Pronoun Use 
If your name does not match the name on my class roster, please let me know as soon as possible. My pronouns are he/him. I welcome information about your pronouns if you would like to share it with me. For more information about pronouns, see this page: https://www.mypronouns.org/what-and-why. 

Community Agreement/Classroom Conduct Policy 
· Be respectful of the learning space and community. For example, no side conversations or unnecessary disruptions during class.
· Use preferred names and gender pronouns.
· Assume goodwill in all interactions, even in disagreement.
· Facilitate dialogue and value the free and safe exchange of ideas.
· Try not to make assumptions, have an open mind, seek to understand, and not judge.
· Approach discussion, challenges, and different perspectives as an opportunity to “think out loud,” learn something new, and understand the concepts or experiences that guide other people’s thinking.
· Debate the concepts, not the person.
· Be gracious and open to change when your ideas, arguments, or positions do not work or are proven wrong.
· Be willing to work together and share helpful study strategies.
· Be mindful of one another’s privacy.



VII. RESOURCES: Academic Success, Wellness, and Safety

We all need the help and the support of our UIC community. Please visit my drop-in hours for course consultation and other academic or research topics. For additional assistance, please contact your assigned college advisor and visit the support services available to all UIC students. 

Academic Success
· UIC Tutoring Resources
· College of Engineering tutoring program
· Equity and Inclusion in Engineering Program
· UIC Library and UIC Library Research Guides.
· Offices supporting the UIC Undergraduate Experience and Academic Programs. 
· Student Guide for Information Technology

Wellness
· Counseling Services: You may seek free and confidential services from the Counseling Center at https://counseling.uic.edu/. 
· Access U&I Care Program for assistance with personal hardships.
· Campus Advocacy Network: Under Title IX, you have the right to an education that is free from any form of gender-based violence or discrimination. To make a report, email TitleIX@uic.edu. For more information or confidential victim services and advocacy, visit UIC’s Campus Advocacy Network at http://can.uic.edu/.
Safety
· UIC Safe App	
· UIC Safety Tips and Resources
· Night Ride
· Emergency Communications: By dialing 5-5555 from a campus phone, you can summon the Police or Fire for any on-campus emergency. You may also set up the complete number, (312) 355-5555, on speed dial on your cell phone.

